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Automobile Club, 2, 67, 521, 715, 728, 745 
sneha Association of Mechanical Engineers, 


Beitish Association, 130 

Beitish Association of Draughtsmen, 161 

Camera Club, 198, 671 

Canadian Electrical Association, 778 

Chamber of Electrical Industries of France, 253 

Chelsea Polytechnic, 522 

Chemical and Metallurgical Soctety of South 
Africa, 67 

Chemical Society, 33, 395, 396, 557, 688, 651, 715, 747 

City and Guilds of Londou Iustitute, 225, 227, 649, 
651, 710, 681, 713 

Cleveland Institute of Engineers, 684 

Cologne Society of Electrical Engineers, 67 

Crystal Palace School of Engineering, 489 

Dundee Institute, 457 

Electrical Association, 683 

8 Engineer's Institute of Correspondence, 

9 

Electrical Engineers (R. E.) Volunteers, 07, 129, 649 

Klectro- Harmonic Society, 66, 97, 195, 831, 617 

Faraday House, 129, 713, 741 

Forthcomiug Eventa (Notices of Meetings), 15, 49, 
84, 111, 146, 177, 209, 239, 278, 312, 845, 377, 441, 
475, 502, 539, 507, 509 

Franklin Institute, 1, 861, 618 

French Physical Society, 780 

George Hertot Trust, 777 

German Electro-Chemical Society, 66 

Glasgow Philosophical Society, 193 

Gloucester Engineering Society, 130 

Great Western Electrical Association, 195 

Imperial Institute, 745 

Institution of Civil Engineers, 79, 98, 161, 257, 294, 
426, 521, 604, 633, 635. 681, 718, 731, 788, 793 

Institution of Electrical Engtueers, 11, 44, 60, 65, 
73, 109, 137, 172, 194, 202, 209, 225, 227, 231, 
277, 793, 294, 206, 307, 329. 830. 331, 342, 361, 
363, 368, 375, 398, 437, 476, 489, 502, 621, 551. 
565, 585, 593, 601, 634, 659, 663, 668, 681, 697, 
698, 713, 733, 777, 750 

Institution of Engineers and Shipbuilders iu 
Scotland, 252, 260 

Institution of Junior Engineers, 132, 196, 297, 681, 


777 
iu of Mechanical Engineers, 97, 09, 196, 
490, 618 
Inatitution of Mining and Metallurgy, 458 
Institution of Miniog Engineers, 683 
Hon and Steel Institute, 257, 861, 492, 568, 587, 654, 
72 
King's College, 521, 649 
Leeds Chamber of Commerce, 190, 257 
Liverpool Chamber of Commerce, 33, 207 
Ie poor Self-Propelled Traffic Association, 521, 
13 
London Chamber of Commerce, 1, 33, 49, 83, 295, 
425, 68 


, 681 
Manchester Association of Students of Institution 
of Civil Engineers, 132 
Manchester Steam Users Association, 773 
Maritime Electrical Association, 650 
Massachusetts Institute of Technology, 101 
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Societies and Institutions (continued) 


Municip«l Electrical Association, 67, 194, 534, 630, 
750, 760, 782, 813 : i l 

National Klectric Light Association, 716, 749, 778, 
781 


New York Electrical Society, 5, 493 

North of England Institute of Mtuing, 489 

North East Coast Institution of Enginee: s, 425 

Northern Society of Hlectrical Kugtheers, 114, 
365, 596, 627 : 

North-West Klectrical Association, 162 228 

Owens College, 156 l 

Physical Society, 151. 212, 266, 352, 450, 522, 576, 
672, 681, 713, 769, 826 

Rontgen Society, 65, 748, 809 

Royal Colonial Institute, 226 

Royal Institute of British Architects, 141 

Koyal Instituii m, 163, 273, 293, 3601, 365, 398, 524, 
654, 556, 585, 621, 649, 651, 729 

Royal Meteorological S olety, 617, 745 

Royal National Lifeboat Institution, 555 

Royal Photographic Society, 225 

Royal Society, 276, 570, 811 

Royal Society of Edinburgh, 618 

Self-Propelled Traffic Association, 208, 211, 294 

Shoreditch Cricket Club, 779 | 

Siemens Kugineering Society, 490 

Smithsonian Institution, 457 

Societe des Ingenieurs Civils de France, 429 

Society of Arts, 144, 161, 179, 195. 225, 376, 448, 
466, 475, 507, 522, 540, 558, 585 591, 745, 778 

Society of Kogineers, 521 

South-Western Polytechoic, 522 

Swiss Soclety of Chemical Industry, 129 

Telegraphists' School of Science, 225 

Telephone Athletic Association, 129 

Western Soclety of Engineers of America, 278, 717 

Woolwich Polytechnic, 748 

Yorkshire College Engineering Society, 198 


Some Fallacies Regarding Electrolysi:, 69 
Some Non-Integrating Electric Meters, 'r. f. Ayrton, 


721 | 

Some Practical Hints on the Productio: and Use of 
Electricitv fur Lighting Country Houses, B. M. 
Drake, 141 

South African Learned Socleties, 67 

Southampton Accident, 119, 081 

South Pole Expedition, 809 

South Staffurushi-e Mines Drainage, 741 

Specifications of Patents Published, see each Issue 

Speed Magniner, A, 6592 

Staff Organisation, 168 

Standard Frequencies, 204 

Stand-by Supply and the Municipal Electrical 
Association, 534, 536 

Steam v. Klectriciuy, 258 

Steele and Verity's High-Tension Switch and Fuse, 177 

Stock Exchaoge Call Board, 459 

Stokes, šir G., Jubilee of, 749 

Street Boxes in Weatmiuster, 129 

Street Railway Franchises, $ 

Suilivan Galvanometer, The, 345 

Summers, B. 5., Theories and Facts Relating to Cast 
Irou and Steel, 654 

Surging Alternate Currents, 205 

Swau, Mr., Illness of, 65 

Swinburne, J., Methous of Electrical Transforma- 
tion, 719, 745 

Swinburne, J., Nernst’s Electric Light, 178, 195 

Swinton, A. A. C., The Keflection of Ciunoue Raya, 
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Switchboard Breakdown, A, 165 
Systems of Charging, 458 


T. 


Talte, C. D, Notes on Distribution of Electricity, 786 
Teachers’ Classes, 84; 35 
Technical Education, 34, 35, 426 


Telegraphy : 

iu aud to Atrica, 93, 257, 329, 861, 363, 391. 779 

in and to America, 2, 129, 193, 258, 553, 536 

in Australia, 226 

in Belgium, 161 

Bright, C., Wireless Telegraphy in 1849, 272 

Cable-Cutting, 181. 161 

in Canada, 1, 33, 293 i 

3 of Long Subm irine Cables, 
T. E. Young, 565, 593 

Channel Islands Bills, 323 

fo China, S11 

City Corporation and Mr. Henniker Heaton, 585 

Colonial Kates for, 489, 521, 645 

Companies for, see COMPANIES MEXRTINGS, ETC. 

on the Congo, 779 

Constantinuple-Constarz Cable, 709 

to Cuba, 393 

Disturbed by Salt, 253 

Knemies of, 2, 65 

Extension of, 26 

in and to France, 97, 425 

in and to Germauy, 1 20, 553, 746, 747, 810 

to the Goodwias, 35, 81 

to Iloilo, 361, 713 

in and to India, 195, 555, 819 

Iodustry and the Institution of Electrical Engl. 
neers, 331 

and Lighthouses, 257, 203 

Overhead Wires iu Lowas, 161 

iu the Post Office, W. H. Preece, 211 

by Magnetic Induction, 8. Evershed, 44, 73 

Pacific Cables, 33, 129 193, 226, 293, 457, 468, 485, 
523, 536, 585, 600, 612, 649, 740, 745, 771, 781, 809, 
820 

Picture, 131 i 

P.eece, W. H., Remarks on at Manchester Insti- 
tutiou of Civil x ed 132 : 

Keuter's Agency and, 260 

Simple Sign«lliug through a Single Wire, 113, 210, 
225, 275, 311 

Pace grau Wires and Chamber of Commerce, 
25 

at Walsall, 60 

Western Isles Cable, 741 

at Whiston, 253 
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, 85, 44, 73. 4. 81, 257, 272, 273, 203, 
CEN 342, 361, 868, 898, 427, 558, 656, 589, §91, 777. 

Wooden] Poles for, Preservation of, 425 


Telephony: 
in America, 181, 182, 169, 104, 457, 553, 585 
at Aston Manor, 614, 679 
Automatic, 158, 293. 380, 485, 618, 675 
at Bradford, 128, 222. 711 
at Brighton, 648 
at Bromley, 156 
at Burnley, 45? 
at Buxton, 289 
Call Recorder, A, 716 
at Cannock, 252 
in the City, 97, 146, 276 
Companies for, see COMPANIBS' MEETINGS, ETC. 
Companies’ Bills, 85, 93, 98, 128, 129, 165, 187, 188, 
189, 190, 219, 220, 222, 298, 225 252, 254, 257, 
987, 288, 289, 324, 888 
competition in, 861 
Conference on, in Scotland. 458 
Correspondence on, 145, 441, 537 
at Crosby, 188 
at Dumbarton, 155 
at Eastbourne, 190 
at Edinburgh, 128, 129, 162, 281 
and Edison, 85, 120 
at Elgin, 162. 182 
Engineering for, 225 
at Exeter, 421 
and Fire Stations, 126, 162, 550 
Foreign, A. R. Bennett, 367 
in France, 426 
at Gainaborough, 287 
in Gormany, 747 
at Gillingham, 484 
at Glasgow, 129, 257, 421, 516, 525 
at Govan, 211 
. and Government Bill, 225, 314, 324, 348, 361, 420, 
68, 569, ST1. 617, 634, 717, 746, 779, 793, 825 
" Grimsby, 515 
Guard Wires for, 193 
Guildhall Conference, 276 
Hanbury, Me., penes on Government Policy re 
Telephony, 314, 703 
Howell Transmitter, 423 
at Hull, 454 
Inde ndent, 182 
at Isli ogton, 280 
in Jersey, 779 
Kilduchevsky Transmitter, The, 241, 275 
Leading Articles on, 17, 112, 310, 
at Leeda, 193 
al Actions, 162, 182 
at Leith, 252 


Licenses for, 458 

at Limerick, pes 

at Live 

at Lianelly, i aie 

and London Chamber of Commerce, 83 

and London County Council, 97, 146, 254, 216, 289, 
363, 560, 616, 746 

London Rates, Revised, 617, 650 

at Longton, 187 

Loud-Speaking Telephone, Dr. Lodge, 18 

at Luton, 187 

at Manchester, 124, 861, 457, 484 

at Macclesfield, 1 189 

Message Counter, A, 227 

in Mexico, 745 

at Mirfield, 220 

Municipalisation of, A. B. Mountain, 783 

at Newburgh, 187 

at Newcastle-on-Tyne, 614, 741 

at Newcastle-undoer- Lyme, 187 

at Newport, 742 

at Norwich, 548, 830 

at Paddington, 954 


at Pembroke, 188 
and the Police, 181, 162 
at Poplar, 2 


Tropos man man London Service, 146 


At Richmond. i 187, 287 
on the River Plate 
at Romford, 128 
Royalties on, 397 
at St. Martin's-in-the- Fields, 188 
ani St. Marylebone Vestry, 771 
at St Pancras, 157, 222 
at St. James's, 219° 
at Southwark, 491, 549 
at Stirling, 806 
at Sunderland, 617 
at Teignmouth, 254 
at Thurlestone, 287 
at Todmorden, 453 
at Tanbridge Wells, 858 
at Twickenbam, 237 
at Walker, 258 
Wireless, 809 
Wooden Poles for, Préffervatiou of, 425 
at aa T grotter, 384 
orkshire N orth Riding County Council, 124 


Telephones, J, Gayey 475, 507, 540 
Temperatufe a and Light ae 


Temporary S and Light, (Cogo: Rubber Trade), 65 


Tenders Wantod and Accepted : 

un een, 286, 822, 865, 356, 387, 388, 420, 481, 
at Accrington, 26, 828 
at Ambleside 286 


at Beira, ni 676, 70 
in Belgium, 91 


at Manchester, 
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enders Wanted and Accepted (contin 
at Belfast, 59, 91, 122, 154, 180. 218, 251, 286, 
355, 887, 420, 810 488, 514, 579, 707, 740, 828 
at Bexhill, 579, 
at Birkenhead, 2, 610, 641, 676, 709 
at Birmingham, 287 23 
at Blackpool, 514, 579, 610, 707, 740, 770, 771 
at Bolton, x 514, 547, 611 
at Bootle, 64 
at Bradford, 91, 1 420, 451, 642 
at Bridgend, 6, 1 ; 
for Bridgewater Hodae Trustees, 323 
at Brighton, 180, 251, 286, 483, 547 5011, 640, 676 
at Bristol, 27, 251, 823, 420, 451, 804 
at Burnley, 25 
at Burntllaed, 2i: 218 
at Burton, 218, 483, 514, 642 
at Bury, 217, 286, 322, 355, 488 
at Bury St. munds, 218, 288 
at Buxton, 91, 128, 154, 218, 251, 287, 451, 483, 828 
at Calcutta, 61 
at Canterbury, 217, 1 a 828, 483 
at Capetown, 387, 421, 
at Cardiff, 187, 251, vio, 804, 827 
e Carlisle eal, M5 676, 707 
Ceptral Lo on Railway, 421 
x t Chatham, ey 580 
at Colchester, 155 
for Commercial Cable Company, 218 
at Coventry, 514 
at Crewe, 611, 642; 676 
at Croydon, 218, 856 
at Dar ngton, 483, 614, 646, 679, 610, 611, 641, 642, 676 
at Derby, 155 186, 987, 355, 887, 420, 451, 514, 516, 
679, 611, 642, 70. ` 
at Doncaster, wee 387, 579 
at 88 770 217, 951, 286, $22, 855, 356, 887, 420, 451, 
488, 770 


at Dudley, 420, 451, 641, 675, 708, 740, 770 
at Damfries, 994 

at Dundee, 218, 251, 286, 823, 514, 611 

at Ealing, 59, 91, 122, 856, 514, 708 

at Earl's Court, 642 

for Ecclesall Guardians, 2 27, 250 

at Tur 25, m 123, 1⁵⁴, 186, 217, 218, 250, 
356, 887, 490, 451, 488, 514, 646, 


at Egremont, 488, 514 

at Epsom, 461, 483, 614, 546, 579 

at Enniskillen, 611, 642, 

at Fleetwood, 547, 579, 610 

in Frapoe, 26, 547, 610, 641 

at Fulham, 287, 421, 452, 511, 509 

for Gillingham District Council, 358, 4 

at G w, 25, 59, 91, 122, 154, 186, 250. 287, 322, 
484, 579, 610, 6811, 804, 827 

at Gloucester, a 186, 217, 250, 452, 488, 514, 740 

at Govan, 25, 59, 9 

at Gravesend, 216 

for Great Bastern Railway, 546, 679 

at Greenock, 217, 250, 286, 322, S88, 420 

at Grimsby, 514, 740, 770, 771, ' 804, 828 

at Hee 570, € ait 641, 676, 707, 740 

at Halifax, 8 1, 676, 

1 186, 251, 287, 92'. 483, 546, 579 
(643 under London, W.' ') 708, 770, 804, 827 

at Hampstead, 451, 483, 614, 647, 579, 611, 828 

at Harlow, 804 

at e 514, 642 

at Harwich, 154 186 

at Hastings, 251 

at Hereford, 168, 251, ga ee 888, 452, 771 

for Highland Railway, 7 

in Holland, 610, 641, 6 7 

at Huddersfield, 217, 250, 642, 707, 708, 740 

at Hall, 25, TA e 252, 451, 483, 514, 579, 770, 804 

at Ipswich, 25 

at Islington, a [o 579, 611, 642, 676, 740, 804 

in Italy, 154, 1 

a Johanneabary 614 

at King's N 210, 887, 514, 546, 610 

. Thames, 122, 154, 186, 287, 323, 421, 


at Kirkcaldy, 251 
at Knaresborough, 676, 707 
for Knowle Asy um, 251 
at Lancaster, 740 
at Leeds, 26, ‘987, 490, 451 
at Leicester, 2 287, 828 
at Lewes, 218, 951, 286, 322, 355 
at Leyton, 122, 154, 219 
at Linthwaite, 361 
at Liverpool, 856, 579, 610, 676 
for London County Council, 26, 69, 60, 91, 122, 155, 
251, 488, 514, 579, 610, 641, 676, 770 
at Lincoln, 328 
at London ; 219 
for "00008 an 'Bouth-Western Bauk, 383 
London, W., read Hammersmith,” 643 
at Loughborough, 676 
at Lowestoft, 25, 59, 91, 122, 164, 287, 828 
186, 217, ' 980, 287, 322, 857, 420, 
676, 740, 804, 806, 828 
for Metropolitan Asylums Board, 91, 218 
at Middlesbrough, 187, 421 
at Morecambe, 218, 828 
at Morley, 514 
for Mozambique Company, 610, 641, 28 707 
for National Free Wiring Company, 2 
at Nelson, 122, 164, 420 
for Newport, (I. W.) Asylum, 488, 614 
at Newquay, 514 
in Norway, 59; 91 
on 217, 250 
atricroft, 642, 676, 707 
Pembroke 804, 827 
at Pernambuco 218, 251, 286 
at Perth, 887, 420, 451, 453, 514, 647 
at Peter 58 "855, 887. 420, 451, 488 
at Plymouth, 6, 488, 642 


CRE cael 250, 286, 899, 355, 387, 420, 451, 488, 514, 


at Port Louis, 387 

at Prestwich, "BAT, 579, 611, 642, 676, 708 
at Putney 387 

at Rathmines, 804, 827 


at Reigate, 451, 483, 514, 546, 703, 740 
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Tenders Wanted and Accepted (continued) 
for Richmond Asylum, Dublin, 
at Rochdale, 25, 60, 250, 420, 451 
at Rothesay, 322, 855, 887, 488 
in Roumania, 91 
in Russia, 425, 452, 610, 041, 076, 707 
at St. Helens, 451, '483 
at 8t. Marylebone, 514, 547, 579 
x Pancras, 187, 218, 461, 514, 547, 579, 610, 641, 


at Sator, 887, 420, 451, 483, 514, 547, 679, 740, 804, 


Scott and ee 8 Contracts, 487 

at Shanghai, 26, 60, 91, 92, 122, 154, 180, 218, 251, 
287, 823, 356 

at Sheffield, 187, 828, 488, 642, 676, 707 

at Shoreditch, 154, 186 217, 260, 287, 828, 452 

at Southampton, 35, 69, 122, 286, 514, 547, 610, 641, 
642, 676, 707, 805, 828 

at Southend, 286, see. 855, 355 420 

at Southport, 250, 986, 922, 8 

at South Shields, 322, 451, 45. 676, 827 

at Southwark, 123 

in Spain, 217, 250, 286, 322, 855, 887, 420, 514, 547, 
579, 610, 641, 675, 676, 707, 740, 770 

at Stirling, 26, 59, 91, 122 

at Stockport, 951, 286, 822, 855, 515, 740 

at Stowmarket, 804 

at Sunderland, 59, 91, 186, 822, 855, 387 

at Taunton, 610, 641, 76, 804 

at Teneriffe, 547, 579, 610, 641, 676, 707, 740 

at Torquay, 822 

at Tottenham, 91, 122 

at Tunbridge Wells, 25 

at emouth, 355, 9887, 490, 451 

at Ventnor, 388 


at West Ham $87, 20 451, “i: 514, 642 

at West Hartlepool, 122, 154, 186, 288, 823, 356, 388 

at Weston-super-Mare, 25 l 

at Whitechapel, 122, 154, 257, 823 

at Whitehaven, 828 

at Wimbledon, 251, 887, 888, 420, 451, 641, 642, 
676, 708, 837 

at Winchester, 286 

at Wolverhampton, 215 250, 888, 452, 770 

at Woolley Collieries, 770 

at Yarmouth, 770 

at York, 676, 708 


Terrestrial Magnetism, Prot. Davies 685 

Teslaic Experiments, 461, 749 

Tesla's German Patents*invalid, 38 

Thawing Frozen Water - Pipes, $30 

Theories and Facts Relating to Cast Iron and Steel, 
B. 8. i em 654 

of Dissociation as Applied to Galvanic 

Currents, Prof. Oettingen, 733 

Thermo-Electric Couple, A New, 329 

Tidal Power and Electrical En , 649, 718 

Train Resistance, New General ormula Pon 

Tramway Returns, 052 

Tramway Speed Curves, 523 

Transformer Diagram, A Am 396 

Transformer Louer, Had 

Transformer Losses, oe of, 304 

Transformers, Large, 34, 489 

Transmission Plant, A N ew, C. W. Parker, 70 

Two-Rate Metering, 97 
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Underground Pumping Notes, 228 
Underground Railways in Ne New York, 425 
Underground Wires at W 227 
Unreasonable Opposition, 99 

Untechnical Reporting, 8 

Unused Provisional Orders 

U. S. A. Patents, 428, 681 

Utilisation of Exhaust Ms 195 
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Variations in prt pica Di 
Ventilation of Battleships, 745 
Verity and Steele's High- Pension Switch and Fuse, 
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Voice of the Thaw, 394 
Volenite, 168 
Volta Centenary, 296, 457, 563, 617, 650, 713, 812 
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bine M., Electric Traction by Surface Contacta, 
Wall Plugs, Lundberg's, 55 
Watford tricity “orks, 691 


Wattmeter, A New Alternate- Current, 97 
Wave Forms and Transformer Losses, 587 
Wayleaves, 585 
Weathe Coal, 4 
Wehnelt Tote PUDE: 829, 853, 485 
Wheels and ire by 489 
Where 1 Bliss, 829 
Willans ngine, Al ,200-h. 
Williamson and J oseph High va Voltage Lampholders, 
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Rules, 109 
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Young, T. E., Capacity Measurements of Long Bub 
marine Cables, , 993 
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Books Received.—We have received from Messrs. 
Swan Sonnenschein and Co., Limited, a copy of Elec- 
tricity Made Easy," by Messrs. E. J. Houston and A. E. 
Kennelly. 

New Year's Greeting.—The Scottish firm of Messrs. 
D. Bruce Peebles and Co., which has recently taken up the 
manufacture of electric motors, has sent out to its friends 
a neat New Year's card. A view of the works where the 
P P P protected and enclosed steel-clad dynamos and motors 
are manufactured and a photo of a motor illustrate the 
good wishes. 

Electric Boats.—It is perhaps not generally known 
that the idea of propelling boats by electricity is a 
comparatively old one. According to Electra, a successful 
attempt was made by Prof. Jacobi in 1838, who used at 
first Daniell and later on Grove elements. His boat 
seated 12 persons, and a speed ranging from 2'3 km. to 
4°17 km. per hour was attained. . 

London Tramways.—We are glad to note that the 
Tramways Committee of the Nottingham Corporation have 
so modified their position that Mr. Baker will be released 
at the end of this month, and will be free to take up his 
duties as manager of the London County Council tramways. 
By so doing they have not only obliged the London County 
Council, but also have shown a kind consideration to Mr. 
Baker, who has our best wishes for success in his new work. 
The Nottingham Committee have now appointed Mr. John 
Aldworth to succeed Mr. Baker. 

Ghent Exhibition, 1899.—A competition of motor- 
cars for the use of fire brigades will take place at the forth- 
coming international provincial exhibition in Ghent. The 
conditions are that upkeep, consumption of coal, and pro- 
duction of machine must not be too costly, and that the 
machines must be always ready to start. They are to be 
used for fire-engines, escape ladders, water-carts, etc. 
Exhibits will be classed in two sections, one for vehicles of 
24 tons and the other of vehicles capable of transporting 
five tons when fully loaded; they must be capable of a 
speed of 12 miles per hour on the level. A detailed report 
of the trials will be issued. 

Industrial Congress at Buenos Ayres.—We have 
received a communication from a committee which is 
organising an industrial congress at Buenos Ayres, Argen- 
tne. It sete forth that every respectable person, no matter 
wherever his or her abode, will upon application be enrolled 
as à member of that congress, and will be entitled to receive 
diplomas, publications, etc. The various branches of 
industry and agriculture will form part of the discussions. 
Those who wish to enjoy all these privileges may obtain 
‘hem by addressing El presidente del Comité de Organiza- 
cion del Congress industrial Argentino, Don Eduardo Castro, 
Lorea 86, Buenos Aires. After dwelling upon this 
honour to be conferred upon mere foreigners in the grandilo- 
quent language which comes so natural! to the noble don, 
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it is incidentally mentioned that no communications will be 
noticed unless accompanied by £1. 12s. per applicant. 


The Franklin Institute.—This institution, which 
has its home in Philadelphia, has decided to extend its 
membership on the lines of the following resolution: 
„That the Board of Managers hereby authorises the 
creation of a class of junior associates, to be composed 
of persons ‘ friendly to the mechanic arts’ between the ages 
of 18 and 25 years, who, in consideration of the payment 
of an annual fee of 3dol., payable in advance on Oct. 1 
in each year (or a pro rata amount after Jan. 1), shall have 
the following rights and privileges—viz., the use of the 
library and reading-room, and attendance at all meetings 
of the institute and of the several sections and the lectures.” 


The London Chamber of Commerce.—4A meeting 
of the Electrical Trades Section of the above Chamber of 
Commerce will be held to-day (Friday, 6th) to discuss the 
following questions: firstly, the threatened municipalisa- 
tion of electrical undertakings, and to consider what action 
should be taken in reference thereto ; secondly, to consider 
the applications now being made by corporations for power 
to deal in electrical fittings and apparatus, and what action 
should be taken in reference thereto ; thirdly, to consider 
the present position of electrical supply companies in 
London ; and, lastly, to consider a proposal for a separate 
trade section of this Chamber in the exclusive intereste of 
electrical traction. 


Klondyke Telegraphs.—Those who invested their 
money in response to the recent advertisement of the 
Canadian, British Columbian, and Dawson City Telegraph 
Company will find little consolation in the following state- 
ment, which appeared in the London Datly Mail of Tuesday 
last. This was to the effect that “the Canadian Govern- 
ment is contemplating the construction of a telegraph line 
and wagon road from Ashcroft, a point on the Canadian 
Pacific in British Columbia, to Dawson City, a distance of 
1,400 miles. It is estimated that the enterprise will cost 
£1,100,000.” If this figure is at all correct, it is another 
instance of how much the above-mentioned company has 
over-stated the cost of construction of the telegraph line, as 
the wagon road will cost a very large proportion of the 
above amount. 


The Electric Arc as a Cutting Tool.—There have 
been frequent references made in our columns, and in those 
of the daily Press, to the advantage which the electric arc 
would give to the burglar should he wish to gain access to 
a locked safe. We expressed the opinion that although 
with such an arc steel plates can be more or less readily 
melted, the burglar has not much chance of using this new. 
accessory to his present number of tools. We see in the 
Electrical Review of New York, that the case is reversed at 
Cincinatti, Obio, where the bank authorities are using the 
electric arc for such a purpose themselves. An old strong- 
room, built up of steel plates 24in. in thickness, was found 
to be greatly in the way of some improvements required by 
the bank, and ordinary means, short of blasting, proved 
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ineffective in breaking up the structure, and in consequence 

a firm has undertaken to cut the plates up into removable 

sections, by using the arc supplied from the town mains. 

We fancy the bill for electric energy will come out rather 
igh. 


Electric Automobiles.—The recent severe snowstorm 
in New York City gave the first opportunity for observing 
the behaviour under trying climatic conditions of the cabs 
and broughams operated by the Electric Vehicle Company. 
To the surprise of even some of their most staunch 
upholders, the electric automobiles, says the Electrical 
World, gave better service through the trying night of 
Nov. 26 than did the horse-drawn vehicles. The cabs ran 
through the whole night, the last coming in about six 
o'clock in the morning, by which time the snow had 
reached an average depth of about 8in., and much more 
where drifted. Other cab companies turned over orders to 
the electric service rather than fill them themselves. No 
very marked change in their running was noticed, although 
the mileage per charge of battery was, as a precautionary 
measure, greatly reduced, the vehicles being ordered in for 
fresh charges after covering 10 or 12 miles. The ease with 
which they ran is probably due to the large pneumatic 
tyres, 5in. in diameter, with which they are fitted, which 
give a large bearing surface and reduce the tendency to 
cut deeply into the snow. 

Enemies of the Telegraph.—The Daily News has 
collected a few instances of the destruction of telegraph 
poles by animals which have been met by the telegraph 
engineers. Thus, before the bisons were killed off the 
American prairies they used the telegraph as rubbing poste, 
and sometimes threw down miles of the lines. Norway 
bas a large woodpecker which pecks great holes in the 
posts, presumably under the illusion that nests of insects 
are inside, and that the humming of the posts, due to the 
vibrations of the wire, is caused by them. California, too, 
has a woodpecker which pecks little holes in the posts, and 
fills them with acorns for its winter store. Now we learn 
from the New York Sun that the bears of Aristook, in 
Maine, U.S., have taken to climbing the posts and breaking 
off the porcelain insulators which carry the wire, probably 
because they have some resemblance to their favourite 
crab apples. Our contemporary forgets two modern instances 
of such destruction The first we have in mind is the Arab 
of the Soudan, who for many years used telegraph poles 
for fuel whenever possible. The second and more grievous 
animal is the ordinary small boy with a stone in his hand. 


Electricity in the French Navy.—Following up 
the circular letter of Sept. 12 last regarding the acquisition 
by the navy of electrical workmen under a three years’ 
volunteer enlistment provision, the Minister of the Navy 
has sent to the vice-admirals, the army corps commandants, 
and the naval prefects a set of examination papers on 
theoretical and practical points, which all candidates will 
be required to pass. The manual teste will, says the 
Electrical World, consist of three pieces of work, to be 
selected from each of the three groups denoted by the 
letters A, B, and C. A—(1) To make up a joint in a 
stranded conductor; (2) splice two conductors together ; 
(3) prepare a wire brush ; (4) bevel a brush; (5) restore a 
brush, the wires of which have been bent. B—(1) Put 
together a switch; (2) put together a push button; (3) 
make a fuse; (4) make a terminal; (5) make a socket to 
fit a given incandescent lamp. C—(1) Take a Leclanché 
cell to pieces and set it up again ; (2) take a vibrating bell 
mechanism to pieces and set it up again; (3) to cut a bell 
or a galvanometer into a given circuit; (4) being provided 
with a battery, a bell, and a push button, to arrange them 
properly in circuit. We cannot congratulate the Minister 


of the Navy on the above list, as it is far from up-to-date. 
Thus wire brushes for dynamos are things of the past. 


Rotary Converters.—Mr. C. P. Steinmetz contributes 
to the Electrical World the first of a series of useful articles 
on this subject, which was brought so largely before 
the English Institute of Electrical Engineers by Prof. 
Thompson’s paper. The first article, which we have before 
us, is largely of an introductory character, but Mr. Steinmetz 
goes thoroughly into the question of the effect of increasing 
the number of phases on the alternate-current side. His 
results in this respect are summarised up in two tables, 
which give the relative heating of a machine when used as 
a continuous-current generator and as a converter with a 
supply of one, two, three, four, six, twelve, or as many 
phases as there are commutator segments. From these it 
is seen that, assuming an internal energy loss of 4 per cent., 
and assuming unity as the power factor of the incoming 
current, a 100-kw. machine must be limited, for the same 
copper heating, to a rating of 82 kw. if used as a single- 
phase converter, but may be run at 131 kw. with three- 
phase supply, 161 with four-phase supply, 194 kw. with 
six-phase supply, and 231 with as many phases as commu- 
tator segments. These figures are, of course, based on the 
use of commutators properly proportioned for the increased 
load. 

The Motorcar Show.—It has been announced that it 
is the intention of the Automobile Club to hold an inter- 
national show of motor vehicles and accessories on the 
Richmond Athletic Ground from June 24 to July 1. An 
exhibition building of 12,000 square feet (which can be 
considerably increased if desired) is proposed to be erected 
for the display of motor vehicles and their accessories. 
Another building will accommodate the vehicles to be 
shown in motion on the track and on the hills in the neigh- 
bourhood of the show. Steps are being taken to obtain 
the patronage and attendance of members of the Royal 
Family and others in high positions. The objects of the 
show are stated to be: (a) an exhibition of motor vehicles 
and accessories; (b) time tests of motor vehicles on the 
track (three laps to the mile); (c) motor cycle races ; (d) 
hill-climbing tests in the neighbourhood of Richmond; 
(e) awards for the best design and general appearance of 
motor carriages; (f) competition for commercial motor- 
vans, omnibuses, etc.; and (g) conveyance of public in 
motor vehicles on the track. A charge of 1s. per foot is 
to be made for space for exhibition of motor vehicles in 
the exhibition building. It is proposed to make arrange- 
ments with the railway companies by which persons from 
all parts of England may visit the show at reduced fares, 

The L. C. C. Architect. — Mr. Horace T. Bonner, 
A. R. I. B. A., sends an indignant letter to the Datly Mail 
on the above subject. He is particularly incensed that 
out of the nine selected candidates for the post of architect 
to the London County Council, not one was considered 
capable. Should not Mr. Bonner look back on the past 
history of the Council for the reason for this? What we 
do object to in his letter is that he goes out of his way 
to disparage the work of the tramway manager, who he 
calls a horsekeeper. He says: The salary offered for the 
appointment of superintending architect, whose jurisdiction 
over all lines of frontage, new streets, and important 
public works (including fire brigade stations) embraces the 
whole of the county of London—something like 200 
square miles in extent—is to be exactly the same amount— 
viz., £1,500 per annum—as that of the tramway super- 
intendent, a gentleman who has to look after horses and 
cars, and buy oate, hay, and forage, and that for tramway 
lines and services not yet being entirely worked by the 
London County Council. Surely this is hardly a com- 
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pliment to the profession of architecture—‘the mother of 
all the arta’; but I am afraid that until a Bill is passed 
by Parliament for the registration of architects, the 
members of the profession will be treated as upon the 
equality of a horsekeeper.” 


Buoharest Tramways.—The Bucharest correspon- 
dent of the Financial News says that there is a rumour 
afloat that the tramways of the city have been purchased 
by a foreign syndicate. In some quarters it is asserted 
that the syndicate is Belgian, but others state that it is 
British, the exact truth not being yet known. There are 
at present two tramway companies in Bucharest—one 
English and the other Belgian. These two companies have 
been making large profits every year, and their position 
and prosperity are said to be assured. It is announced, 
however, that they have sold their concessions to a 
syndicate. The general opinion is that the tempting 
price whieh has been offered has brought about the 
decision to take this step. The Belgian tramways are 
said to have been sold for 11,000,000fr. and the English 
for 6,500,000fr, making 17,500,000fr. altogether. The 
two concessions expire in 18 years, when they hecome 
the property of the city. A sinking fund of 1,000,000fr. 
must therefore be annually set aside, not to speak of 
working expenses and a dividend sufficient to give a fair 
return on the capital employed. It is said that the 
syndicate is to replace the present traction power by 
electricity on the principal lines, and at the same time 
to supply the electric light to the streets through which 
the cars run, if the city agrees to prolong the concession 
for another 20 years. 

Electric Ship's Cranes.— Electric cranes have, says 
Kuhlow’s Review, now been used for some time on the 
Norddeutscher-Lloyd’s steamers. They are all built of the 
same type, with a lift of about 17ft. Two sizes are used 
for loads of 3 and 13 tons respectively. As many as 16 
have been erected on one vessel. The power in this case 
is supplied by four steam dynamos, which, working con- 
tinuously, give 75 kw. for lighting and 90 kw. for power 
purposes. These give 105 volts at 210 revolutions per 
minute. Only two of these dynamos are required for 16 
cranes, one being reserved for the supply of current for 
lighting purposes and the other for a stand-by. The lift- 
gear consists of a eimple worm-and-wheel gearing fixed to 
a 25-h.p. motor running at 900 revolutions. The swivelling 
motor has a double worm and wheel, and a cogwheel 
transmission without a self-acting stop. For the latter 
purpose a hand-brake is fixed upon an elongation of the 
motor axle, a slight pressure upon the footplate of the 
brake being sufficient to stop at once a load descending at 
the maximum speed. Two marine controllers, behind which 
are fixed two resistances, serve to start, regulate, and turn 
the motors. Both are directed by a single lever, which is 
turned in the direction in which it is desired to move the 
crane. The arrangements of both sizes of cranes are 
identically the same, therefore the smaller ones work with 
about the same speed. 

Untechnical Roporting.— A correspondent in Belfast 
has forwarded to us a cutting from the daily papers there, 
which he considers brings up most strongly the need of a 
little technical editing in our daily papers. He was afraid 
that from our note in our issue of Dec. 2, entitled Free 
Shocks," our readers might consider that the English 
reporters had a monopoly of such errors. The cutting 
forwarded describes an occurrence witnessed at the junction 
of Donegall-street and Rosemary-street in Belfast. At this 
point a leakage occurred from the electric mains, and the 
effects could be felt for a considerable area in the roadway. 
As horses approached the place the poor animals them- 


selves apparently became suspicious of the spot, and their 
shivering and shuddering in the majority of cases led their 
drivers to hasten their onward progress. When the horses 
were attached to unloaded vehicles nothing more serious 
took place, but two animals which were drawing coals, and 
whose speed was consequently slower, were stricken down 
with great rapidity.” Worse than this was to follow, and 
“although warned not to do so, the driver of a very light 
machine persisted in proceeding over the place in question, 
the result being that his animal was also brought low and 
its knees injured; while a little terrier, whose curiosity 
apparently led it to take the same track, was actually blown 
several feet up into the air.” This dog should certainly be 
preserved by the reporter in order to authenticate his 
story. The conclusion of the report tamely states that 
Mr. Victor M’Cowen put the matter right quickly on his 
arrival at the spot. | 


A New High-Speed Engine.—A Newcastle firm of 
consulting engineers, Messrs. Sheffield and T winberrow, 
have recently designed and patented a new type o 
enclosed automatic self-lubricating engine which is specially 
suitable for electric traction or lighting work. In this 
design the high and low pressure cylinders are placed 
close together in order to nearly eliminate the vibrating 
couple, and to reduce the pressures on the main bearings, 
of which two only are provided. Initial condensation, 
the great foe to economy, is reduced by the small 
dimensions of clearance surfaces, resulting from the 
position of the valves within the cylinder heads; these 
valves are operated from a crown cam fixed on the end 
of the crankshaft, which determines the period of exhaust 
and compression, but the extent and duration of the 
opening to steam are controlled by a shifting cam 
surrounding a fixed one and rotated thereon in a helical 
direction under the action of the governor. The lubricat- 
ing oil is forced through tubular plungers attached to 
the backs of the cross-heads, which are drilled to admit it 
to the gudgeons, where it is piped to the big ends. The 
main bearings, etc., are supplied from pipes connected to 
the barrels in which the plungers work. The quantity 
of oil drawn into the system at each revolution is regulated 
by a valve connecting the barrels, and the necessity of 
pumping oil to waste through a by-pass is obviated. 
Engines of 50 h.p. are now under construction, and the 
designs for higher powers, up to 800 h.p. and 1,000 h.p. 
each, such as are suitable for traction purposes, are now 
being matured. In tbe larger engines a special disposition 
of the parts is adopted which still further eliminates the 
causes of vibration, including that due to the angularity 
of the connecting rods. 


Street Railway Franchises.—There ie now pending 
in the Chicago City Council, says the Street Railway Review, 
an ordinance providing for the extension of the street 
railway franchises for 50 years, in accordance with the 
Allen law passed last session, in Illinois. This law the 
Chicago papers, with one exception, all attack. Here are 


a few choice extracts from the opposing papers: 


"Democrats of the eighth ward were also in favour 
of violence if necessary. One clause of the resolutions 
passed was as follows: ‘Resolved that this club assist in 
any summary proceedings to be dealt out to any alderman 
voting for franchises without just compensation to the 
city..“ “Noose badges became numerous yesterday. They 
are made of black satin and contain a picture of a gallows 
with a noose depending from its projecting arm. Each 
badge is accompanied by a black pin, which is employed to 
attach it to the coat.” Wanted, 10,000 strong-limbed 
and fearless men. Apply at the Council Chamber, with 
ropes, the night the aldermen attempt to pass the 50-year 
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franchise robbery. Come prepared to do business." Prac- 
tically the whole trouble grows out of personal and political 
motives. The Allen Bill is not the vicious measure which 
the Chicago Press would make it. Not one person out of 
500 who thinks the Bill à bad measure has ever read it, or 
could tell anything about it except that it permits the 
granting of a 50-ye»r franchise. What they do know is 
that it actually places no limit on the percentage which 
the granting bodies may exact. The political feature of 
the whole thing centres in the mayor of the city, who has 
other ambitions, and political organisations, ward clubs, and 
the entire local party machinery have been enlisted in the 
work of opposing the companies and advancing the political 
interests of the mayor. 


Overhead. Wires.—The Street Railway Review, of 
America, in its last issue falls into a serious error in its 
commendable attempt to prove that the overhead trolley 
lines of electric tramways are not dangerous. The follow- 
ing extract shows the line which our contemporary takes 
in this respect: * The untimely death of a line inspector 
in Toledo emphasises the fact that the voltage of the 
trolley lines is low and safe compared with lighting 
circuits. The electrical inspector accidentally came in 
contact with a circuit at a voltage between 4,500 and 
5,000, and even that did not cause instant death, for he 
was able to rise from the ground after he had fallen from 
the shock. A circuit at 5,000 volts is not merely 10 times 
more dangerous than one at 500 volts, but it is infinitely 
more so. Perhaps one reason for less public opposition to 
the high-potential lighting circuits is that the city govern- 
ment either owns the system or rents the power for lighting 
the streets. In England, where the fallacy that the trolley 
wires are very dangerous has not spent its fury, high- 
potential alternating-current circuits are in general use. 
If the citizens can tolerate a voltage of 1,000, 2,000, or 
even higher for lighting purposes, certainly the trolley 
wires at 500 volts will bring no added peril.” We quite 
agree with the statement that a 5,000-volt circuit is more 
dangerous than a 500, and we cannot understand how the 
municipal authorities in the States can allow overhead 
circuits at this potential to be erected in their towns. In 
England, voltages of 1,000, 2,000, and in some cases higher 
are certainly used for electric light mains, but our con- 
temporary has forgotten the fact that such conductors are 
always underground. It speaks well for the regulations 
issued by the Board of Trade that, although we have had 
to chronicle some fatal accidents to the workmen employed 
by central stations using these voltages, in no instance has 
& consumer or one of the public received a fatal shock. 


Flywheel Accidents.— Mr. C. J. Benjamin recently 
read an interesting paper on “ The Bursting of Small Cast. 
Iron Flywheels” before the American Society of Mechanical 
Engineers. The paper was founded on a series of experi- 
ments in which a number of flywheels were run upin speed 
until they flew to pieces. These experiments were carried 
out in the laboratory of the Case School of Applied Science 
at Cleveland. To obtain the speed necessary to burst the 
small flywheels, a Dow steam-turbine capable of being run 
up to 10,000 revolutions per minute was used. In several 
trials a shield of 12in. oak was found to be necessary 
to stop the flying fragments. The wheels were usually 
demolished by an explosion resulting in a large number of 
fragments. The conclusions arrived at by the author are 
summarised as follows: (1) Flywheels with solid rims, of 
the proportions usual among engine builders, and having 
the usual number of arms, have a sufficient factor of safety 
at a rim speed of 100ft. per second if the iron is of good 
quality, and there are no serious cooling strains. In such 
wheels the bending due to centrifugal force is slight, and 


may safely be disregarded. (2) Rim joints midway between 
the arms are a serious defect, and reduce the factor of 
safety very materialy. Such joints are as serious as 
mistakes in design as would be a joint in the middle of a 
girder under a heavy load. (3) Joints made in the ordinary 
manner, with internal flanges and bolts, are probably the 
worst that could be devised for this purpose. Under the 
most favourable circumstances they have only about one- 
fourth the strength of the solid rim, and are particularly 
weak against bending. In several joints of this character 
on large flywheels, calculation has shown a strength less 
than one-fifth that of the rim. (4) The type of joint made 
up of links shrunk over cast-iron projections on the rim was 
considered by the author to be the best that could be devised 
for narrow-rimmed wheels not intended to carry belts, and 
possess, when properly designed, a strength of about two- 
thirds that of the solid rim. 


Weathered Coal.—Mesers. R. S. Hale and H. J. 
Williams recently presented the records of a series of teste 
they have made on the effects of weathering on the calorific 
properties of coal to the American Society of Mechanical 
Engineers. The samples tested were exposed for 11 
months under ordinary conditions as to rain, etc. They 
were then analysed and compared with the same coal 
which had not been so exposed. The authors conclude 
from the figures so obtained that (1) weathering decreases 
by about 2 per cent. the theoretical calorific power as 
calculated by Dulong’s formula; (2) that weathering 
decreases by about one-half of 1 per cent. the actual or 
true calorific power as shown by the three results obtained 
with the bomb; (3) that if the results calculated from the 
analyses are interpolated from Kent's curve, which is based 
on the per cent. of fixed carbon as determined by proximate 
analysis (the latter being a more or less variable quantity 
according to the age and degree of exposure of the coal) 
the remarkable result is obtained that the weathering of a 
sample of coal increases the percentage of fixed carbon in 
the combustible, and also increases by about 1 per cent. the 
calorific power of the coal. It may be noted that the 
English form of Dulong’s formula, which neglects the term 
0 + 8, but uses slightly lower values for the heat of 
combustion of C and H, would cause the calorific 
power as computed to agree more closely with the 
results obtained with the bomb than the formula 
146 C + 620 (H - O + 8) + 40S. This is especially 
noticeable when the weathered and unweathered samples 
are compared. Ina general way, the results show a slight 
diminution of calorific power in the grades of coal examined, 
directly traceable to weathering. They also show that where 
coal has not been exposed to oxidation by weathering or 
otherwise, there is a reasonable close agreement between 
the results calculated by Dulong's formula and those 
obtained with the bomb calorimeter. Last of all, they 
show that when it is desired to compare the respective 
calorific power of coal that has been altered, to a greater or 
less extent, by oxidation with those of coal that has not 
been exposed to the weather, the use of Dulong's formula, 
or any of its modified forms at present in use, as well 
as the use of Kent's curve, would lead to erroneous 
conclusions. 


A New York Power Station.—We have received 
some further details of the large contract which has been 
given to the Westinghouse Electric Company for the con- 
version of the Third Avenue Railway of New York from 
the cable system to the eleétric conduit system. This work 
necessitates the construction of a power-house, in which 
engines and generators will be placed capable of producing 
64,000 h.p. This will be by far the largest power-house, 
electric or otherwise, in the world, and apart from ite con- 
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struction, and the conduit system, and from the line, the 
cost of the engines, boilers, electric generators, transformers, 
switchboards, car motors, and other electrical equipments, 
will, according to official statements, come to something 
more than one million pounds sterling. The President of 
the Third Avenue Railway, in speaking of this new under- 
taking recently, said that the officers and consulting 
engineers of the company had devoted several months to 
the investigation of the various systems of current trans- 
mission and of electrical apparatus for generating and 
utilising the power. They had in view the must effective 
equipment for economising in fuel and labour, coupled with 
the highest electrical efficiency. He also stated that, as 
this new generating station would be the largest and most 
complete power plant in existence, his Board had decided, 
in view of the complex features of mechanical and electrical 
engineering involved, that the work could be best carried 
out under one responsibility, and for that reason they had 
awarded the entire undertaking to the Westinghouse 
Electric Company, the builders of the great electric gene- 
rators at Niagara Falls. It is interesting to note that the 
Niagara plant—up to now the most important power plant 
that has been constructed—develops 40,000 h.p., while the 
Third Avenue plant will be more than half as large again. 
The same builders are now constructing an electric plant 
which will have an ultimate capacity of 75,000 h.p., driven 
by the waters of the St. Lawrence River. However, 
neither the Niagara nor the St. Lawrence plant is intended 
merely for railway, but chiefly for manufacturing and 
lighting purposes. The former has been for several years 
successfully conducting electric current over 20 miles to 
the city of Buffalo, and it is now reaching out to Hamilton, 
Ontario, and to more distant cities than Buffalo on the 
American side. 


A French Electric Locomotive.—The Revue Générale 
des Chemins de Fer has, in a recent number, a description 
of a new electric locomotive which the Paris, Lyons, and 
Mediterranean Railroad has been trying on its main line 
between Paris and Melum. This engine has about one-half 
the power of the ordinary express locomotive of the com- 
pany, but its power is exerted through two axles only, and 
by increasing the number of axles without changing the 
type of the machine its power can be added to as may be 
desired. The engine is supplied with electric current from 
a storage battery, which is hauled behind in a special 
vehicle. In consequence, a great part of the power developed 
is absorbed in hauling this heavy tender ; but the storage 
battery could be done away with, of course, by taking current 
from a conductor, and, therefore, the observations made 
are of the same value for experimental purposes as if the 
current had been so supplied—that is, the use of the storage 
battery has been merely an expedient to simplify the 
investigation. This locomotive is mounted on three axles, 
two of which are driving axles, and all the wheels are of 
the same diameter—namely, 11m. The forward axle is 
simply a carrier ; the second and third, or driving axles, 
are not coupled, each carrying its own motor. The loco- 
motive proper carries, besides the motive machinery, an 
electric air-compressor, to supply the Westinghouse brake, 
and also a number of smaller storage batteries. The 
current supplied by these cells serves an exciter and com- 
pressor, to supply the Westinghouse brake and power for 
lighting, and is sufficient to move the locomotive at a speed 
of from one to three miles per hour. The total weight of the 
locomotive itself is 44 tons. The tender, carrying the 
storage battery, weighs 45 tons, most of this being, of 
course, the weight of the accumulator cells. Many journeys 
have been made with this locomotive, first between Paris 
and Brunoy, then between Paris and Melum. The maximum 


load hauled going and coming so far has, says the Ratlway 
News, been 147 tons, including the tender, but not the 
locomotive itself, and with this load the engine has made a 
mean speed of 28 miles per hour. Extreme speeds on a 
moderate down grade have reached 63 miles per hour with 
a load of 100 tons hauled. Experiments made so far have 
been intended only to watch the working of the various 
mechanical and electrical parts of the locomotive, and to 
ascertain the limit of the power of the battery. They will 
soon be followed by other experiments to show the 
efficiency, economy, etc., of the apparatus. 


Electrical Work in the U.S.A. Navy.—Mr. W. D. 
Weaver, late chief engineer of the U.S. S. Glacier, read a 
paper on Dec. 14 before the New York Electrical Society 
on “The Electrical and Engineering Work in the Navy 
during the War." The author in this paper stated that 
the lessons taught by the late war with respect to the 
employment of electricity aboard men-of-war are few in 
number, though important in their bearing. The most 
decisive result was the demonstration of the immense 
superiority of electricity over steam for the operation of 
turret-training apparatus. The advantages of the electri- 
cally-driven turrets were so decisive that the author 
considers the question of the employment of electric 
power for this purpose is no longer an open one. Another 
question which the test of battle has settled definitely is 
the superiority of electric ammunition hoists, not only in 
efficiency in working, but in their convenience with respect 
to location and space occupied. This convenience generally 
will tend to greatly extend the application of electric power 
on shipboard. Against the great success in the particulars 
just mentioned the author sets the failure of electrical 
range-finding apparatus, and of electrical indicating appa- 
ratus in general. As to the first mentioned, the enemy 
gave so few opportunities for its use, and even then so 
little necessity existed for its employment in view of the 
leisurely manner in which U.S.A. vessels could pick up their 
range, that possibly neglect had something to do in the 
case. Mr. Weaver considers, however, that electrical 
range-finding should not be condemned in general because 
of the failure of a single system. In fact, the weak points 
in :he one in question would seem to be easily overcome 
by the employment of alternating currents of high 
frequency and considerable voltage, thereby enabling a 
drop between indicating points to be obtained by means of 
inductance which would be in the order of volts instead of 
possibly milli-volts, as where the direct current is used. 
Speaking of future developments in electrical driving on 
board ship, the author places first that of electric ventila- 
tion. For warship ventilation, both with respect to coal 
economy and deriving the most efficient results in 
ventilation itself, the electric fan offers an ideal solution. 
The modern warship being divided into numerous com- 
partments, each of these can be supplied with its own 
electric fan or fans, either for isolated ventilation or to 
supply a system of only such extent as will involve no 
sacrifice in efficient ventilation. The type of engine now 
employed with steam ventilators undoubtedly requires 
anywhere from 75lb. to 200lb., and even more, steam per 
horse-power hour. In the case of a large electric plant 
and with fan motors of the most ordinary efficiency, this 
would be reduced to considerably below 50lb., while at the 
same time the ventilation for a given expenditure of power 
would be greatly increased in efficiency. The other points 
dwelt on are the use of electric motors to drive the work- 
shops, the ice-making plants, feed pumps, and deck winches 
on board ship. The paper concluded by pointing out the 
need of a good staff of electrical engineers for the U.S.A 
navy. 
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ECCLES ELECTRICITY WORKS. 


We have in a previous issue referred to the official 
opening of the municipal electricity works at Eccles, which 
took place on Dec. 14 last year. 


ALDERMAN W. DODSON KENDALL, J. P., CHAIRMAN OF ECCLES ELECTRIC 
LIGHTING COMMITTBE. 


The history of electric lighting in the borough of Eccles 
is one which a few years ago was only too common, and 
was caused by indecision on one side of the Council and active 
hostility on the other. The Eccles provisional order is an 
old one (granted in 1893), and ever since it received the 
confirmation of Parliament until 1897 electric lighting has 
been the question of the hour, and the general fighting 


x. 


shelved. Shortly afterwards, however, owing to several 
applications by companies for powers in the borough, Mr. 
Clirehugh was instructed to prepare a scheme which would 
not embrace the street-lighting, and would be simply 
sufficient to fulfil the conditions of the provisional order. 
This was &ccordingly done, and borrowing powers were 
applied for and granted by the Local Government Board. 
Although the capital expenditure was so restricted, the 
engineers felt that a good demand would exist as soon 
as the advantages of electric light were better understood. 
In this we quite concur, and the works which were started 
on the dog-in-the-manger principle will become a valuable 
asset to the Corporation. The chairman of the Electric 
Lighting Committee (Alderman William Dodson Kendall, 
J.P.) has piloted the electric lighting scheme through very 
stormy waters. This gentleman was chairman of the Local 
Board in the year 1890-91, and was a member of the com- 
mittee which promoted the movement for the incorporation 
of the borough, and took an active part in securing the 
charter. In November, 1892, on the first elections taking 
place for members of the Council of the new borough, his 
was the first name put upon the return of elected members. 
At the first Council meeting in the same month he was 
elected an alderman of the borough. Atthe same meeting 
an Electric Lighting Committee was formed, and he was 
unanimously elected its first chairman, and remained 80 
from November, 1892, to November, 1896, when he 
relinquished that position after the defeat of the first elec- 
tric lighting scheme, in which he had taken a deep interest, 
and his place was for one year taken by the present 
vice-chairman of the committee (Mr. Councillor Oldfield). 
In November, 1897, Alderman Kendall was again unani- 
mously elected chairman, and has occupied that position to 


View of the Engine Room, Eccles Electricity Works. 


topic on the Council. In 1894 the Corporation obtained 
the advice of the late Dr. John Hopkinson as to the 
desirability of establishing electricity works. He reported 
in favour of it, and in 1895 Mr. Clirehurgh'(of the firm of 
Lacey, Clirehugh, and Sillar) was instructed to prepare a 
scheme. After much opposition in the Council and in the 
Press, it was resolved in 1896, by a narrow majority, to 
apply to the Local Government Board for powers to borrow 
£20,000. When, however, the enquiry was held, owing to 
a change in the constitution of the Council caused by new 
elections, the curious spectacle was presented of a large 
majority of the Council appearing in opposition. Under 
these circumstances the application for borrowing powers 
was refused, and the electric lighting question again 


the present time. Besides his various services to the public 
in his capacity as Local Board member and alderman of the 
borough, he is a director of several public companies, 
including the important financial undertaking known as 
the Lancashire Trust, and he was also a director and one 
of the promoters of the company called the New Mutual 
Telephone Company, which was formed with a view to 
establishing in Manchester and the surrounding towns an 
independent telephone service in competition with the 
National Telephone Company—acompany whose efforts were 
unfortunately unsuccessful, as, after a large expenditure of 
money, and obtaining the consent and support of about 
118 local authorities concerned, the company was recently 
refused a license by the Postmaster-General. Mr. Kendall 
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has from the year 1893 been a consistent advocate for 
municipal electric lighting, and was ever in the forefront 
of the battle when the strongest opposition had to be faced 
in the years prior to 1897, in which year, after a long and 
weary struggle, he had the satisfaction of seeing his cause 
victorious, and the necessary borrowing powers granted by 
the Local Government Board. He has made himself in 
the course of the great fight numerous opponents, but no 
enemies, for everybody has recognised with what courtesy 
and amicability he has treated friend and foe alike. 
Another gentleman who has done all in his power to further 
the electric lighting scheme is Mr. G. W. Bailey, the 
energetic town clerk of Eccles. 


THE ELECTRICITY WORKS. 


A site for the works was selected on the Bridgwater 
Canal. This allows of cheap transport of coal to the works, 
and the canal water is also available for condensing 
purposes, The buildings, which with the small amount of 
money available had to be restricted in extent, were 
designed by Messrs. Woodhouse and Willoughby, of Man- 
chester. Only one quarter of the site has at present been built 
over, so that there is ample room for the extensions which 
will be required almost as soon as the present works get 
fairly under way. The principal features in the buildings 
are an engine-room 44ft. long by 25ft. wide, a boiler-house 
42ft. long oY 45ft. wide, an accumulator room, and a range 
of offices. The whole of the building work was executed by 
Messrs. G. Macfarlane and Co., of Manchester. The steam 
generating plant was supplied by Messrs. Tinkers, Limited, 
of Hyde. The boilers are two in number, and of the Lanca- 
shire type, embodying every modern improvement. These 
are 28ft. long by 7ft. 6in. internal diameter, having two flues 
through, each 3ft. diameter. The longitudinal seams of shell 
are butt-jointed, with covering strips inside and out, secured 
with four rows of rivets. The circular seams are lap-jointed 
and single riveted; each ring of shell is formed of one 
plate £in. thick. The flues are formed of solid- welded 
and machine - flanged rings made of plates i5in. thick, 
the front and back rings being ry in. thick. The end plates 
are Zin. thick, each formed of one plate. Both ends are 
single riveted to the shell, the front end being attached by 
an external angle ring, and the back end being flanged. 
Each boiler is equipped with a full complement of mount- 
ings and fittings of the latest and most improved type. 
The working pressure of the boilers is 125lb. per square 
inch; test pressure, 210lb. per square inch. The main 
steam-pipe is 8in. diameter, and is provided with steam- 
traps at each end. Valves are fitted in the main steam- 
pipe, so that any section can be shut off without interfering 
with the working of the other. The feed pump is of the 
horizontal type, and capable of delivering 7,000lb. of water 
per hour against a boiler pressure of 125lb. per square inch. 
An injector of the “Sirius” type has also been provided 
as a stand-by, capable of delivering 12,000lb. of water per 
hour. The condensing plant was also supplied by the same 
firm, and consists of an ejector condenser for each engine. 
The condensing water is forced through the condensers at 
the requisite pressure by a centrifugal pump, which is 
direct coupled, and driven by a separate vertical engine. 
The two condensers are each capable of dealing with 
6,000lb. of steam per hour, and were supplied by Messrs. 
T. Ledward and Co. as sub-contractors. 

The alternate-current system was selected by Mr. Clire- 
hugh as the most appropriate for Eccles on account of the 
scattered nature of the town, which consists mostly of 
residential districts. It was therefore decided to supply 
by means of a 2,000-volt alternating system, and, as the 
day load would necessarily for some time be very small, to 
provide for that load by accumulators and a motor-alter- 
nator, The contract for the electrical-generating plant was 
placed with Messrs. Browett, Lindley, and Co., who obtained 
the electrical machines from Messrs. Johnson and Phillips. 
Two seta of compound engines of 200 h.p. each, coupled 
direct to Johnson and Phillips’s alternators with direct- 
coupled exciters, have been supplied. These have an output 
of 120 kw. at 2,000 volts and a frequency of 50 complete cycles 
per second. The size of the cylinders of the engines are 13in. 
and 22in. bore by 16in. stroke, and the speed is 200 revolu- 
tions per minute. The engines, which are of Messrs, 


Browett and Lindley’s well-known make, are governed by 
the latest form of the Begtrup ” patent shaft governor, 
which combines the principle of inertia and centrifugal 
force in such a manner as to obtain the closest possible 
governing under all variations of load, the maximum varia- 
tion not exceeding 14 per cent. under any circumstances. 
The engines are of the open type with cranks set at right 
angles and counterbalansed, and they are fitted M 
with self-lubricating devices to all parte, the whole bein 
constructed according to the firm's standard practice, an 
similar to a large number of engines in other central light- 
ing stations. One of the sets can be seen in the illustration 
of the engine-room. 

The motor.alternator is designed to give 25 kw. at 200 
volts when at a speed of 600 revolutions. The motor is 
one of Messrs. Johnson and Phillips’s two-pole continuous- 
current type, taking 100 volts at the terminals. It will 
deliver 140 volts when used as a generator for charging 
cells, it being then driven as a dynamo by the alternator. 

The accumulators in the station were supplied by Messrs. 
Pritchetts and Gold, and consist of a set of 56 cells in solid 
lead boxes, each containing 55 plates of the firm’s usual type. 
The outputs of these cells are as follows: 170 amperes for 
nine hours, 200 amperes for seven hours, 273 amperes for 
four hours, or 420 amperes for two hours. The ampere- 
hour efficiency guaranteed by the makers is 93 per cent. 


MAINS. 


The cables used at Eccles were manufactured and laid 
down by Messrs. W. T. Glover and Co. The cables are of 
the Diatrine insulated type, lead covered and laid in wooden 
troughs filled in solid compound. The cables are all 
concentric. The private lighting is served direct from 
high-tension distributors, which supply transformers 
on the consumers’ premises. In one or two cases 
short lengths of low tension mains have been laid 
down to supply several houses near together. The 
public lamps, which are lit by two incandescent lamps, 
are supplied from four transformers in pits under the 
streets. Low-tension concentric distributors at 200 volte 
convey current from these, with branches to the lamps, 
which are connected two in series across the mains. Some 
200 street gas lamps are being converted to electric. 

The advice of Mr. Clirehugh as to the ultimate success 
of the installation is very well borne out. Thus, while 
after much opposition, it was decided to spend only 
£11,000 and to supply 5,000 8-c.p. lamps, and 200 street 
lamps, the advocates of electric lighting seem justified 
in their persistence, for already 4,000 8-c.p. lamps are 
applied for. 

he system of charging adopted is 7d. a unit for the first 
hour’s average consumption, and 2d. a unit for the remain- 
ing hours. The electrical engineer in charge is Mr. Leonard 
H. Coomb, who has taken an active part in superintending 
the works during construction. 


APPLIED ELECTRO-CHEMISTRY: A RETROSPECT 
AND A PROSPECT. 
BY E. EDSER. 


Although inventors cannot be said to have neglected the 
wide field opened up by investigators of the phenomena 
attending electrolysis, yet the successful . of 
electrolytic methods to commercial problems have not, u 
to now, been very numerous — that is, when compared with 
the number of possible applications. Indeed, up to within 
a few years ago electroplating appears to have been almost 
the only successful venture in this direction. Enough has 
lately been done, however, to show that many chemical 
industries may possibly be revolutionised at no very distant 
date; and enough, also, to show that a successful laboratory 
experiment cannot always be taken as a guarantee of 
success on a commercial scale. 

Further than this, electrolytic theories have not yet been 
reduced to that state of definiteness which may be found, 
for instance, in the applications of electrical science to 
dynamo construction. ny inventors of electrolytic and 
allied processes might take as their motto the words of the 
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dying Rabelais, Je vais chercher un grand peut-étre.” Some- 
times investors go on a similar quest, only to find, for 
instance, that the presence of gold in the ocean (to the 
extent of a fraction of a grain to a ton of sea-water) is no 
guarantee of ita transference to their pockets. The unfor- 
tunate point about such misadventures is that they tend to 
reflect a certain amount of discredit on other attempts of a 
more promising nature. 

During the last year an undertaking of some magnitude— 
the Ashcroft process of zinc extraction, installed at Cockle 
Creek, New South Wales—has been abandoned. It is easy 
to form correct judgments after the event, but it must, one 
would think, have been tolerably certain that the success 
of this process would almost entirely depend on the 
presence of a pretty large proportion of silver in the ore 
supplied, the cost of electrical energy per ton of deposited 
zinc leaving only a small margin for profit on that metal. 
But Mr. Ashcroft’s process was so interesting, from a purely 
scientific point of view, that little trouble seems to have 
been taken to determine the nature of the ore; and the 
presence of an impurity—manganese— was sufficient to 
upset the cycle on which the process was founded ; with 
the result which we have seen. 

It is interesting to note that the Siemens-Halske process 
for treating the same ore, using sulphuric acid or zinc 
pee instead of the ferric sulphate employed in the 
Ashcroft cycle, is still in the trial stage in Australia. 

One of the branches of applied electro-chemistry which has 
received the greatest attention is that relating to the pro- 
duction of caustic alkali and bleaching powder. Several 
processes appear to have justified, to a great extent, the 
hopes that have been entertained for their success. The 
Hulin modification of the Vautin process, in which molten 
lead is used as a cathode, will probably, early in the present 
year, be worked on a large scale at Clavaux, where a 
water power of 5,000 h. p. is available. It will be remem- 
bered that this process depends on the electrolysis of & 
mixture of fused sodium chloride and lead chloride. The 
sodium forms an alloy with the electrolytically separated 
lead, which readily diffuses into the metal forming the 
cathode. The electrical pressure per crucible amounts to 
seven volta. 

In England the Hargreaves-Bird and the Castner-Kellner 
processes appear to be progressing favourably. Their 
respective disadvantages lie in the rather high resistance 
due to the diaphragm in the first, and the large quantity 
of mercury necessarily employed in the second. Their 
success may be considered to have proved that the elec- 
trolytic production of caustic alkali and bleaching powder 
on a commercial scale, by the wet method, is now no longer 
merely a brilliant possibility. A great advantage possessed 
by electrolytic processes such as these, lies in the com- 
parative absence of the atmospheric pollutions which 
render the neighbourhood of a chemical alkali works so 
objectionable. 

A difficulty occurs in the production of bleaching 
powder by electrolytic methods, in so far as the 
oxidation of the anode carbons, which always occur more 
or less during the process, results in an evolution of 
carbonic acid gas, which in its turn produces calcium 
carbonate from the slaked lime or even from the calcium 
chloride already formed. Mr. Swinburne has pointed out 
how this can be avoided. Let the mixture of chlorine and 
carbonic acid gases be led through a small chamber con- 
taining slaked lime, before entering the main chlorinating 
chamber. A mixture of bleaching powder and calcium 
carbonate will be produced in the small chamber, the pro- 
portion of the carbonate continually increasing till a point 
is reached where the whole must be replaced by fresh 
slaked lime. Thus no chlorine is lost, the total cost being 
increased only by that of the extra slaked lime, whilst 
pure bleaching powder is obtained in the main chamber. 

Closely allied with processes for the production of caustic 
alkali are those for the production of chlorates, percar- 
bonates, iodoform, and chloral. If a sodium chloride solu- 
tion be electrolysed in a single cell, using, for instance, a 
carbon anode and an iron cathode, sodium hydrate is pro- 
duced as the result of a secondary reaction (that of the 
sodium, primarily separated at the cathode, on the water 
of the solution). The chlorine liberated at the anode reacta 


with the hydrate to form sodium hypochlorite and sodium 
chlorate, the relative proportions of these products vary- 
ing with the temperature of the liquid. Further than this, 

rchlorates can be obtained by the electrolysis of chlorates. 

he production of percarbonates by the Constam-Hansen 
process is very interesting, as affording a rather striking 
example of a result obtained as predicted from the 
dissociation theory of electrolysis. According to this 
theory, a strong solution of potassium carbonate 
(K,CO,) will be partially dissociated into the ions 
K and KCO,, the latter during electrolysis being sepa- 
rated at the anode. Under suitable conditions, two of 
the KCO, ions may combine to form K,C,O,. The best 
conditions appear to be obtained by using a platinum anode, 
and effecting the electrolysis at about — 15deg.C. When 
the potassium percarbonate is placed in water at 45deg., 
a regular streum of oxygen is given off. It may therefore 
be used either for the commercial production of oxygen, or 
as a powerful oxidiser. "m 

When an alcoholic solution of potassium iodide is 
electrolysed, iodoform is formed according to the equation 


CHO 5I, + H,O = CHI, + CO, + 7HI. 


It was at first supposed that passing a current of CO, 
through the electrolyte was essential to the success of this 
process. Everything really depends on whether or not a 
porous cell is used. In the case where no porous cell is 
employed, the solution rapidly becomes alkaline, due to the 
cathode reactions, and a stream of CO, is necessary to 
convert the caustic alkali into carbcnate. Where a porous 
cell is used, this precaution becomes unnecessary. 

The secondary reactions occurring during electrolysis are 
beginning to receive the attention which they deserve. It 
frequently happens that a compound can be obtained by 
chemical means only as a result of along series of opera- 
tions, sometimes involving the introduction of substances 
which must subsequently be carefully removed; a good 
example is furnished by the chemical manufacture of 
fuchsine, or magenta, as it is often called in England. 
Sometimes the same compound can be directly obtained, as 
the result of a primary or secondary reaction in an elec- 
trolytic cell Baier u. Co., of Elberfeld, are now manu- 
facturing a large number of aniline dyes by electrolytic 
methods. Most German colour works are sufficiently alive 
to the possibilities held out in this direction to provide 
facilities for electro-chemical research on their premises. 

The electric furnace is sufficiently well known to require 
little more than mention here. Aluminium (and chromium 
as a secondary product), carborundum, calcium carbide, and 
diamonds are the products of greatest importance heretofore 
obtained. The diamonds, owing to their small size, can be 
counted as little more than scientific curiosities. Chromium, 
which may now be obtained on a commercial scale, is 

erhaps destined to play an important part in the future. 

e may especially notice the interesting fact discovered 
by Hittorf, that it may exist either as the most electro- 
positive or the most electro-negative metal, or in a neutral 
state. 

The electrolytic separation of gold and plantinum has 
been successfully accomplished. Amongst other interesting 
details which have come to light in this connection, it may 
be noted that under special circumstances gold has an 
anomalous electro-chemical equivalent. It is perhaps not 
impossible that this property is shared by other metals. 

In any electrolytic decomposition a certain minimum 
E.M.F. is necessary, corresponding to an infinitely small 
value of the decomposing current. This E.M.F. will be 
augmented, when a finite current is employed, by the drop 
in voltage within the cell, calculated according to Ohm's law. 
In any commercial enterprise it will, of course, be practically 
impossible to reduce this drop of voltage to zero ; an impor- 
tant question then is, what is the most economical current 
density to use in any particular case ? 

It will sometimes happen, as in the case of the steel 
facing of engraved plates, etc., that the current density is 
controlled by the mere nature of the operation to be 
performed. When this is not so, we may determine the best 
conditions as follows: The cost of a cell may roughly be 
taken as proportional to the size of the cathode. The 
interest on this cost, together with depreciation and cost of 
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attendance, may be taken as proportional to the same 
quantity. If no alterations are made in the other dimen- 
sions of the cell, the energy consumed in effecting the 
decomposition will be proportional to a constant multiplied 
by the current, plus a term varying inversely with the size 
of the cathode and the square of the current used. The 
minimum value of the total cost of production can then 
readily be determined. It will be found that the most 
economical current density is proportional to the square 
root of the following expression: interest on cost of cell, 
etc., divided by the product of the resistance of the cell per 
unit cathode area and the cost of electrical energy. 

Hence it will at once be evident that the best current 
density to employ in any particular case will vary with the 
situation of the works, a high current density, and con- 
sequent large drop in voltage within the cell, being 
admissible where energy is cheap. At the same time it 
may be noticed that the mest economical current density 
will not vary in direct proportion to the cost of energy, 
but as the square root of that quantity, so that the large 
variations which actually occur in this respect can hardly 
admit of defence. 

A great deal of interest was evinced during the course of 
last year in connection with the Jacques carbon cell. This 
consisted of an iron vessel containing, immersed in fused 
caustic alkali, a cathode and anode of iron and carbon 
respectively. It was claimed by the inventor that by this 
means the consumption of coal could be utilised for the direct 
production of electric energy with a very high efficiency. 
The importance of such an invention, if found to justify the 
claims made for it, would unquestionably be very great ; 
the furnace being the part of an ordinary electrical instal- 
lation where by far the greatest losses occur. Although 
there was much discussion on this subject, it is difficult to 
form any definite conclusions, since most of the disputants 
contented themselves with calculations based on theoretical 
considerations, or with statements supported by little 
experimental evidence. It was even maintained that 
the E.M.F. generated was due to thermo-electric causes, 
though its value would appear to be far too bigh to justify 
such an assumption. On the whole, it may be said that 
though the possibility of obtaining electric energy directly 
from the consumption of coal has not been brought much 
nearer, yet it is possible that another effort, based on a 
careful consideration of the best theoretical conditions for 
such a venture, may finally solve this problem. 


NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 


[Copyright] 
CXXXI. 


From the point of view of steam supply and coal con- 
sumption, the contention as to the advantage of charging 
accumulators under constant power appears very plausible. 
But from the point of view of electro-chemistry and battery 
management, it appears clearly a fallacy. In the first 
place, the electro-chemist can generally indicate one or 
more profitable applications iu which waste power can 
be utilised, and by means of which a tolerably level load 
line can be ensured. And, in the second place, charging 
under constant power is practically very nearly the same 
thing as charging under constant current, an unscientific 
system which should be relegated to ancient history. The 
Objects in view should be to economise time by charging 
under high current density during the period when this is 
perfectly safe—besides, as is contended, producing a better 
active material—and to reduce the current within the 
limits of safety, as regards the life of the battery, during 
the period when the charge is nearly effected, and when 
high current density means waste of power, gassing” from 
the electrodes or “ boiling ” of the electrolyte, and more or 
leas disintegration of the plates. In charging under constant 
potential difference (Fig. 2 in the last section) the means 
for securing these objects are somewhat overdone: the 
current is initially too high, and towards the end of the 
charge time is wasted by its being too low. In charging by 
constant current the above desiderata are carefully ignored : 


the current is initially far too low, and is finally far too high. 
Charging under constant power is an improvement, but 
does not attain to the happy mean between the two other 
systems. The following diagram may illustrate the system 
of charging under constant power which is advocated by 
M. Simon. It will be observed that the voltage increases 
as the current decreases, but that the increment and decre- 
ment are very slight. This is further shown by the dotted 
line above the diagonal indicating ampere-hours actually 


Jo of AH Supplied 


supplied in a given time; the dotted line indicates the 
ampere-hours that would be supplied if the current were 
constant. The power—ie, the product of amperes into 
volts, or E C—is constant at 50 watts. 


CXXXII. 


It may not be immediately obvious why, in the system 
of charging under constant power, the increase of E and 
the corresponding decrease of C must necessarily be so 
limited as to render this system of charging almost 
equivalent, practically, to that of charging under constant 
current. The following considerations may render this 
point quite clear. If E be the potential difference produced 
at the battery terminals by the charging dynamo, e the 
counter E.M.F., or back E.M.F. of the accumulator, and r 
the resistance of the latter, at any given period, the 
charging current will be : 

c, E-* 
r 

Now, if we want to diminish C we can do go only b 
diminishing E e, since r cannot be increased at will, and, 
if the product, C E, is to be maintained constant, we cannot 
diminish C by diminishing E, since this value must be 
augmented proportionately to the diminution in C. How 
then can C become diminished ? 

The answer to the question is mainly to be found in 
the gradual increase of e as the charging progresses. The 
value E- e, and consequently the value of C, is thus 
diminished. The value r is also involved in this effect; 
for, although we might expect that it should become 
diminished by reason of the increased density of the acid 
electrolyte which results from the liberation of acid set 
free by the conversion of sulphate of lead into peroxide of 
lead and spongy lead iu the operation of charging, as a 
matter of fact the resistance increases owing to the libera- 
tion of oxygen and hydrogen from the anode and cathode 
surfaces ; and the increase of r would, of course, diminish C. 

Neglecting r, when the opposing E. M. F. (e) has increased 
to n e, we have : 


CE-U x (nE - ne). 


Now, supposing that ¢ augments from two volts to 


2:5 volts, then e 2 volts, n e 2˙5 volts, and nai? 


= 1:15 (reciprocal = :87). 
We have then 
C E=Cx 87 x (1:15 E—115 o); 


and the current can be diminished only by 13 per cent. of 
its original value, whilst E is increased by 15 per cent. 
of its original value. 
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CXXXIII. 


When charging currents of high density —. g., A = 054 
are employed, and are continued until the completion of 
the charge, the counter E. M. F. may attain a value con- 
siderably higher than 2'3 volts, as is shown by the following 
curve, obtained by the Committee of the Frankfort Exhibi- 
tion during the charging of a Correns accumulator. 


FIG. 4.—Rise of Back E. M. F. During Charge.“ 


Anything approaching the maximum value here shown 
should never be obtained in practice. Referring to Fig. 2, 
it will be seen that the constant P. D. at the battery 
terminals during charge is only 2:25 volts ; and the back 
E. M.F. cannot, of course, attain quite that value. With a 
density of :026 for the charging current, the back E M.F. 
does not obtain a value higher than 2:32 volts, the 
P.D. at the battery terminals being then about 2:42. And I 
think it will be generally admitted that it is bad practice 
to maintain even this density of current until the com- 
pletion of the charge. 

OXXXIV. 


In the system of charging under constant current, the 
internal resistance of the battery rapidly augments towards 
the completion of the charge, in spite of the augmented 
density of the electrolyte. M. Loppé endeavours to account 
for this effect by showing that, although the quantity of 
free acid may have increased, the resistance of the cell 
may also be increased by the accumulation of this acid 
around the positive electrode, and the consequent weaken- 
ing of the acid in the vicinity of the spongy-lead element. 
In opposition to this view, it may be pointed out 
that acid is set free from both electrodes, although it 
must be admitted that the acid tends to accumulate in the 
vicinity of the positive electrode. If the acid around the 
spongy leed element have a density of only 1:016, whilst 
that around the peroxide element is of density 1:424, the 
electrolysis of sulphate of lead in the former element must 
almost have ceased; if acid be still liberated from the 
peroxide element the capacities of the elements have not 
been duly proportioned, and in any case the current is 
being wastefully applied. But the evolution of gases 
occurring under these conditions is probably of itself 
sufficient to account for the rise of resistance. The 
following diagram, based upon some experimental results 
obtained with the 1888 type of E P.S. cell in the laboratory 
of Prof. Ayrton, exhibits, in terms of the initial resistance 
of the cell, the rise of resistance with à constant charging 
current of density 026. 
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Fic. 6.—Rise of Resistance During Charge. 


With a charging current of about the above-mentioned 
density, the following formule for the internal resistance of 
lead accumulators will, I think, be found approximately 
correct under ordinary conditions, more especially in the 
case of pasted elements. 

If S be the total active peroxide surface in square inches, 
the mean resistance of the accumulator during charge 
will be ie 


—— 


S 
* Loppé, ‘‘ Accumulateurs Electriques," p. 136. 


ohm. 
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The initial resistance will be 
ror oh 


The minimum resistance, occurring shortly after the 
commencement of the charge, will be 


'855 


— 


S 


And the maximum resistance, when the charging is com- 
pleted, will be about five times the minimum resistance, or 


ohm. 


ALTERNATING-CURRENT DISTRIBUTING MAINS.* 
BY DR. H. ANDRIESSEN. 


An arrangement of connections for concentric alter- 
nate-current cables was patented on behalf of the firm 
„Land- und Seekabelwerke, A.-G., Köln-Nippes, which 
aims at the diminishing, or, rather, obviating, of the 
objectionable phase distortion between current and 
E.M.F. in alternate-current networks. The lagging 
behind of the current as compared with the E.M.F. 
arising through inductive load, principally contributed b 
motors and the choking coils of arc lamps, has shown itself 
the most troublesome attribute of the alternating-current 
system. In effect, this phenomena necessitates the gene- 
rators being designed for a greater current capacity than 
can be rendered serviceable in the mains. As a con- 
sequence, a larger initial outlay for construction is 
requisite than would be the case in providing for 
the same output were the load non-inductive. There 
certainly exists a known means whereby this lagging 
of the current may be obviated. Condensers, indeed, 
effect a lead of the current on the E.M.F. It is therefore 
only necessary to arrange a condenser of suitable capacity 
in parallel with the generator in order to rectify the phase 
distortion (caused by the inductive load. But this plan 
could scarely be applied on a large scale, since condensers 
of sufficient capacity and durability are both too expensive 
and occupy: too much space. On the other hand, it 
is not difficult to considerably increase the capacity of the 
cable employed in the network. The capacity of lightin 
mains may be increased by employing an insulating material, 
which, together with like properties as to insulation, com- 
bines a higher dielectric constant than ordinary insulation. 
The construction of cable also adapts itself to the attain- 
ment of this end—greater capacity. Nor will it have 
escaped the attentive observer that latterly no hesitation 
ata shown in raising the capacity of alternate-current 
cables. 

By a simple method the Land- und Seekabelwerke ” 
obtain this increased capacity of cable networks—i.e., 
through the medium of a modified disposition of ordinary 
concentric cables. While, hitherto, the concentric cables of 
alternate-current systems have been so connected up in the 
junction boxes that the inner conductor with inner con- 
ductor, and outer conductor with outer conductor, formed 
electrical contact, the disposition patented by the above- 
mentioned firm consists, on the other hand, in connecting 
the inner with the outer conductor and outer with the 
inner conductor at the junction points. Hereby the 
capacity between the lead and return line of the net is, 
as may be proved, considerably raised. 

In Fig. 1 are shown two concentric cables (I. and II.), 
whose inner conductors (double lines) outer conductors 
wee lines), and lead coverings (earth) are denoted by 

L, A L, and B/ M respectively. For the sake of clear- 
ness, the several capacities are represented in the form of 
small condensers. Let the capacity of the inner relative 
to that of the outer conductor in Cable I. be C,, and the 
capacity of the outer conductor relative to the lead cover- 
ing be C,. Further, let the corresponding capacities of 
Cable II. be C,’ and C,. If the cables are so connected 
that the inner conductor of Cable I. forms electrical 
contact with the inner conductor of Cable lI. and the 


From the Elektrotechnische Zeitschrift. 
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outer conductor of Cable I. with the outer conductor of 
Cable IL, then the capacity between the inner and outer 
conductors is C,-- Ci“. But if, on the other hand, the 
conductors are connected crosswise in the junction boxes 
(Fig. 1), then each line wire is comprised of inner and 
outer conductors. For the sake of distinction, we may call 
theoneline the lead and + , and the other return and - . This 
terminology may be unjustifiably applied to alternate- 
current work, but it is convenient. Hence the capacity 
between “line +” and “line -," as readily apparent, 


" / 
IL 2 
G 6 „ 
AL = AL 
. G G 
BR M —v57:˖ ) ꝛÄ5§jÜͥ — BM 
EARTH. 
Fic. 1 


=C,+C,, plus the resultant of the two series-coupled 
condensers, C, and C,. In Fig. 2 the inner and outer 
conductors, constituting one arm, are arranged in con- 
tiguous straight line. This figure treats of the same case 
as Fig. 1, and enables it to be plainly recognised that the 
capacity between “line +” and “line — comprises a 
fraction which must be determined from the series-coupled 
condensers, C, and C.. As is well known, the resultant of 
two series-coupled condensers is calculated according to the 
same law as the resultant of two parallel resistances. The 
condenser in question has, therefore, the following capacity: 


1 
1,1 
ES CMM 
C, C; 
Hence the total capacity between the lead and the return 
line in the case under notice is : 


C, - C, 4 


N 
C C; 

It may be as well to confirm this statement by communi- 
cating the results of actual measurements. Two lighting 


cables constructed to withstand 3,000 volts pressure, the 
conductors of which each had 120 mm.? sectional area of 


+ 


copper, and whose insulation consisted of impregnated. 


paper, were employed for the measurements. Cahle No. 1 
had a length of 335:5m., its capacities being CI = 0˙113 
microfarad and C= 0:298 microfarad; Cable No. II. was 
334m. long, while its capacities amounted to C,’=0°113 
and C,'— 0:294 microfarad. Their capacities were deter- 
mined with the aid of a battery giving a constant current 


Fira. 2. 


at approximately 80 volts terminal pressure, by comparison 
with an auxiliary condenser of known capacity. After the 
inner conductor of Cable I. had been jointed to the outer 
conductor of Cable II., the outer conductor of Cable I. to 
the inner conductor of Cable II., and the outer conductor I. 
connected to earth, the measurements gave as capacity of the 
inner conductor I. to the earthed outer conductor I. (that 
is to say, the sought capacity between the lead and return 
line of the circuit), 0:372 microfarad. A calculation based 
on the individual values relative to the condensers yields 
with sufficient conformity— 
C, 2C, + G v — 0-574 microfarad. 

C, +C, 

With the method of connection common to ordinary 
practice the capacity of the two cables would = C, Ci“ 
-0:226 microfarad. According to this the cross. wire 
method of connecting enables the capacity to be increased 
by about 6 per cent. The figures would read still more 
favourably bad provision been made originally for a higher 
capacity during the construction of the cable. Should in 
a given case the capacity rendered available through this 


.| of it is occasionally reproduced by others. 


disposition be too great, it is an easy matter, by constructing 
a cable with an outer conductor comprising wires of lesser 
diameter, to reduce its capacity to that limit where the 
phase distortion of the current, as compared with the 
E.M.F., disappears. In arranging a system on the above 
described principle it will be advantageously to lay the 
cable lengths in duplicate in order that the charging 
currents flowing through the lead coverings may have only 
& Short course through the coverings of two lengths. 
Otherwise, equalising currents would flow to more remote 
lengths, and so give rise to earth currents. By well 
jointing the lead coverings in the junction boxes, all 
disturbing influence upon telephone wires may thus be 
averted, especially as the charging currents which permeate 
the lead coverings possess no considerable intensity. 

As the capacity of the leading line—pertaining to a 
network arranged on the above principle—to earth is the 
same as that of the return line, it follows that the E.M.F. 
of the lines to earth is also the same—i.e., equal to half the 
machines E M.F. With the customary arrangement of 
concentric cables, the potential difference of the inner con- 
ductor to earth is, on the contrary, equal to the machine's 
E.M.F. Thus the disposition under notice offers the 
additional advantages that the leading and return line are 
of equal value, and that the inner conductor is only loaded 
with half the machine's E.M.F., whereby danger 5 
accidental contact with the same is correspondingly 
diminished. 

In conclusion, attention may be directed to another 
interesting feature. When calculating the total capacity 
according to Fig. 2, it was quite unnecessary to take into 
consideration the fact that between condensers, C, and C, 
the lead covering, and, therefore, earth potential, was 
present. This would likewise have exerted no influence 
had the capacities, C, and C,', been considerably diverse. 
The potential differences between the conductors and to 
the lead coverings even remain the same if the latter are 
insulated from earth, a condition which, indeed, seldom 
occurs in practice. In the latter eventuality these are 
parallel with the series-coupled condensers, C and Cy, 
further three series-coupled condensers extant—leading line 
earth, earth lead covering, lead covering return line—whose 
resultants may be ignored so far as magnitude is concerned, 
but which effect a difference of potential between the lead 
covering and earth. This E.M.F., which for the rest may 
appear to like extent with the usual method of connecting, 
attained one-third of the machine's E.M.F. in a specially- 
organised test. Thus the fact is once more demonstrated 
that all E. M. F. ratios appertaining to alternate-current work 
may be elucidated by taking into consideration the capacity 
ratios. 

The above cited tests were conducted by the author in 
the excellently-equipped laboratories at the cable works of 
F. Clouth (now Land-und Seekabelwerke, A. G., Köln- 
Nippes "). 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Etherie Telegraphy. 
BY W. H. PREECE, C.B., F.R.S. (PAST-PRESIDENT). 


I have never submitted to the Institution of Electrical 
Engineers any record of my long and continuous researches 
on signalling through space. My reports have been made 
from year to year to Section À of the British Association. 
Some of them not having been printed, it is not to be 
wondered at that all my work is not known, and so much 
I will confine 
my remarks in this paper to :etheric telegraphy, and to its 
electromagnetic form alone. 

In 1884* disturbances—that is, stray currents producing 
extraneous noises on the telephone—were detected on the 
circuits erected over the house-tops, produced by currents 
in telegraph wires buried in iron pipes in the streets. 
Messages sent on the telegraph wire were actually read on 
the telephone circuit, though the wires were nowhere in 
contact. [Exhaustive experiments were made to prove that 


*''Induction between Wires and Wires,” 


B.A. report, 
Birmingham, 1886. T 
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these results were due to induction and not conduction. 
This was done by making the circuits metallic. They were 
separated from each other by a span of 80ft. 

y preliminary laboratory experiments were made 
with coils of many turns, but in 1885 square coils of 
insulated single wire, each side being of 440 yards length, 
were laid horizontally on the ground in the neighbourhood 
of Newcastle, and conversation by telephone was effected 
from one to the other through a space of one-quarter 
of a mile. Disturbances between these squares were 
appreciable at 3,000ft., and even at a distance of 10} 
miles between parallel lines of telegraph connectin 
Durham and Darlington. In 1886* experiments were carried 
out across the Severn for a length of 14 miles between 
Bristol and Gloucester, the parallel wires being separated 
by a mean distance of 4:5 miles. Primary currents of 
0:449 ampere were rapidly made and broken by mechanical 
means, produoing on the telephone a continuous note which 
could be conveniently broken up by a Morse key into dots 
and dashes, as in Cardew’s vibrator. Disturbances were 
observed in the secondary circuit. The circuits were metallic 
and of many miles in length, that on the Gloucester side 
being completed iode troud, and that on the Welsh side 
through Monmouth. Here we had just reached the limit 
of disturbance with the means at our disposal. It afforded 
& convenient measure of the range of audibility. The 
5 fact was shown that, whether the circuits were 
metallic or earthed at the ends of the parallels, the results 
were the same. This was confirmed subsequently by 
innumerable experimenta, especially by some results obtained 
between Arranand Kintyre in 1894. our experience since 
has shown that a coil of one single turn of thick copper wire, 
and of the largest possible diameter, gives the best result, and 
signals to the greatest distance. Moreover, it will be shown 
that the greater portion of this coil may be made up by the 
earth. In a single turn thus formed we have the full 
beneficial effect of electromagnetic as well as of electro- 
static induction, we have the advantage of earth conduc- 
tion, and we reduce capacity and inductance to their 
minimum. In closed coils of many turns we have only 
electromagnetic induction, and we make inductance a 
maximum. In the autumn of the same year (1886) the 
vast expanse of sand at Porthcaw], in South Wales, was 
used to further develop the law determining these effects 
Two horizontal squares of 500 yards per side were placed 
$00 yards apart, and subsequently one of them was 
suspended on scaffold poles 15ft. above the other, which 
was covered with water at high tide. No difference was 
detected in the strength of signals, whether the space were 
air or water, or a combination of air and water. Subsequent 
experiment (1893) showed that through 15ft. the effect in 
air was distinctly better than through water. 

The conclusion then arrived at was that the magnetic 
field extends uninterruptedly through the earth, as it does 
through the air, and that if the secondary circuit had been 
in a coal-pit it would have been equally evident. In fact, 
Mr. Arthur Heaviside succeeded in 1887 in communicating 
between the surface and the galleries of Broomhill Colliery, 
350ft. deep. But subsequent experiments showed that 
the conclusion arrived at was not true for water, for though 
we have spoken in Dover Harbour telephonically through 
ft., at 400ft. off the Goodwin Sands, no practical signals 
could be detected. Hence the effect must diminish in 
water with some high power of the distance. A new 
telegraph line of copper wires running parallel to the 
Great Western Railway in 1886 offered corvenient oppor- 
tunities to experiment further. The fact that parallel 
wires followed the same law as metallic coils facilitated 
such experiments. Horizontal coils of large diameter lying 
on the ground are impractical things, and I was glad to get 
rid of them. 

It was determined that with two parallel wires of one 
mile length, the primary wire being excited by one ampere, 
ias limit of audibility was reached at 1:9016 miles, and 
that 


* Note ''On Induction between Wires and Wires," B.A., 
Manchester, 1887. mE een 


gave a fairly accurate empirical formula to determine the 
maximum distance, z, which should separate any two wires 
of length, I, C, being the primary current, and r, the resist- 
ance of the secondary wire. This was amply confirmed by 
experimenta repeated in the Severn Valley in the same year, 
and it established the fact that it was advisable to use copper 
conductors of the largest gauge that could be obtained. It 
was also determined that a very important element of 
success was the rate at which the currents rise and fall, 
and that'every cause of retardation, such as capacity and 
self-induction, should be eliminated from the circuits. 

A great many experiments were made in Lizvane, in 
Glamorganshire (1887), Loch Ness (1892), the Conway 
estuary (1893), Frodsham, on the estuary of the Dee 
(1894) Wimbledon (1894) But the most satisfactory 
results were obtained in the Bristol Channel (1892), between 


Lavernock and Flat Holm, 3:3 miles apart, between which 
places messages passed freely. In fact, at the present time 
this line has been re-erected and made permanent. It is in 
actual practical daily use, and has never failed ever since it 
was established. The Pyke and Harris alternator, which 
was used in 1892, has been replaced by dry cells. The 
frequency has been raised to 400. The rate of rising and 
falling of the current has been immensely improved. The 
resistance of the circuit has been made as low as possible. 
There is no measurable capacity, and self-induction is 
eliminated. Hence the signals are simply splendid, and 
their rate of working dependent only on the skill of the 
operator. 

The conception of the function of the earth as the com- 
pletion of the circuit of a single coil has been thoroughly 
formulated. The earth acts simply as a conductor, and 
per se it is a very poor conductor, deriving its conducting 
property principally, and often solely, from the moisture it 
contains. On the other hand, the resistance of the earth” 
between the two earth-plates of a good circuit is practically 


nothing. Hence it follows that the mass of earth which 
forms the return portion of a circuit must be very great, 
for we know by Ohm’s law that the resistance of a 
circuit increases with its specific resistance and length, and 
diminishes with its sectional area. Now, if the material 
forming the “earth” portion of the circuit were, like the 
sea, homogeneous, the current-flow between the earth- 
plates would follow innumerable but definite stream lines, 
which, if traced and plotted out, would form a hemi- 
spheroid. These lines of current have been traced and 
measured. A horizontal plan on the surface of the earth 
is of the form illustrated in Fig. 1, while a vertical section 
through the earth is of the form shown in Fig. 2. With 
earth-plates 1,200 yards apart these currents have been 
found on the surface at a distance of half a mile behind 
each plate; and, in a line joining the two transversely, 
they are evident at a similar distance at right angles to 
this line. Now this hemispheroidal mass could be replaced 
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electrically by a resultant conductor (R, Fig. 2) of a definite 
form and position ; and, in considering the inductive action 
between two circuits having earth returns, it is necessary 
to estimate the position of this imaginary conductor. This 
was the object of the experiments at Frodsham. 

If the material of the earth be variable and dry the 
hemispheroid must become very much deformed and the 
section very irregular, the lines of current flow must spread 
out further, but the principle is the same, and there must 
be a resultant return. The general result of the experi- 
ments at Frodsham indicate that the depth of the resultant 
earth was 300ft., while those at Conway are comparable 
with a depth of 350ft. In the case of Frodsham the primary 
coil had a length of 300ft., while at Conway the length 
was 1, 520ft. At Loch Ness and between Arran and 
. Kintyre, where the parallel lines varied from two to four 
miles, the calculated depth was found to be about 900ft. 
The depth of this resultant must therefore increase with 
the distance separating the earth-plates, and this renders 
it possible to communicate by induction from parallel wires 
over much longer distances than would otherwise be 
possible. 

In establishing communication by means of induction 
there are three dispositions of circuit available—viz., (a) 
single parallel wires to earth at each extremity; (b) paralle 
coils of one or more turns; (c) coils of one or more turns 
placed horizontally and in the same plane. The best 
practical results are obtained with the first arrangement, 
more especially if the conformation of the earth admits of 
the wires being carried to a considerable height above the 
sea, whilst the earth-plates are at the sea-level. By adopt- 
ing this course the size of the coil is practically enlarged, 
and even if it be necessary to increase the distance between 
the parallel wires to effect this object the result is still 
more beneficial. Two wires of a definite length were first 
made up into two coils forming metallic circuite, then 
uncoiled and joined up as straight lines opposed to each 
other, with the circuit completed by earth. The inductive 
effects, and the distance between which they were observ- 
able, was very many times greater with the latter than with 
the former arrangement. 

One very interesting fact observed in Loch Ness in 
1894 was that there was one particular frequency in the 
primary circuit that gave a decided maximum effect upon 
the telephone on the secondary circuit. It was a case of 
tuning. It was so effective as to secure the transmission 
of speech across a space of 1] miles. Effects of resonance 
were observed during the experiments in Arran in 1894.* 
A metallic circuit was formed partly of insulated wire 
500ft. above the sea-level, and partly of ordinary line wire, 
the rectangle being two miles long and 500ft. high. Wires 
on neighbouring poles at right angles to the shorter side 
of the rectangle, although disconnected at both ends, took 
up the vibrations, and it was possible to read all that was 
signalled on a telephone placed midway in the disconnected 
circuit by the "surgings" thus set up. In March, 1895, 
the cable connecting Oban with the island of Mull broke 
down. A guttapercha-covered wire, 14 miles long, was 
laid along the Fan from Morven, on the Argyllshire 
coast, while on Mull the ordinary overhead iron wire con- 
necting Craignure with Aros was used. The mean distance 
separating the two wires was about two miles. There was 
no difficulty in communicating. Public messages were 
sent for a week until the cable was repaired. 

Perhaps the most important experiment attempted was 
that to communicate between England and Ireland. A 
circuit was made up from Carlisle to Haverfordwest, and 
another in Ireland, from Belfast to Wexford. The whole 
telephonic system of the country was stopped from midnight 
to 2 a. m. one Sunday morning in June, 1895. Attempts 
were made to signal, but it was impossible to distinguish 
a signal through the wonderfu), incessant, and strange 
sounds that filled the telephone and overpowered every- 
thing else. No telegraph was at work anywhere. The 
hum of two or three electric light installations working on 
the alternate-current system was evident, but there was a 
weird, strange babel of noises that was mysterious and dis- 
appointing. I am strongly of opinion that these sounds 
were due to disturbances excited by primary electrical 


* “ Signalling through Space,” B. A., Oxford, 1894, 


effects outside our globe. I have not thought the experi- 
ment worth repeating. It can have no practical value, but 
I had arranged, in the event of its success, to communicate 
between England and Europe, and then between Europe 
and America. 


— 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or. construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbole, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 


130. How can two compound-wound dynamos in series be used 
as a balancer on the three-wire system? Would such a 
balancer work well in parallel with accumulators D. S. 

131. What is the best method of measuring the resistance of 
the A ACiTp of a dynamo? Give working instructions. — 
J. C. R. 

ANSWERS. 

Question No. 124.—Show clearly how to calculate from the 
indicator card the amount of water used per stroke per 
indicated horse-power in (a) condensing engines, (b) non- 
condensing engines. 

Best Answer to No. 124 (awarded 10s.).—Throughout the 
stroke of a piston the weight of water (as steam) in the 
cylinder is constant, although pressure and volume change, 
and it is determined by the capacity of the cylinder and 
ports at the point of cut-off, and the pressure of the steam 
supplied. Assuming, to start with, that theexpansion of steam 
in a cylinder is isothermal, or that the curve is a true hyper- 
bola, and neglecting the effects of condensation in cylinder, 
etc., we may get the approximate steam consumption from 
the indicator dicam as follows: Let the figure represent 


the indicator diagram taken from one end of the cylinder, 
A B being the atmospheric line. The length, /, gives the 
actual stroke of the piston. But at either end of the 
cylinder are clearance spaces (including the porte) which 
must be filled with steam, and which influence its expan- 
sion. To determine the equivalent length of the cylinder, 
including clearance, take two points, a b, on the compres- 
sion curve of the card. Form a rectangle, c d, with a b as 
diagonal, sides parallel with or vertical to the absolute 
pressure line, Y O, which should be sealed off from A B. 
Draw the other diagonal, c d, and produce it to cut the 
absolute pressure line at O. From this point draw a 
perpendicular, X O. Then the horizontal distance from 
X O to the admission line of the diagram is the equivalent 
length of the clearance. This construction is on the 
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assumption that the compression curve, a b, is a true 
hyberbola. On the assumption that the expansion curve 
is also a hyperbola, and by a similar construction, the 
Take a point, m, on the expan- 


point of cut-off is found. 
sion curve and erect a perpendicular. Draw a line parallel 
to OY touching the top of the diagram, and cutting the 


perpendicular at n. Joint On. Draw m p and p t, com- 
pleting the parallelogram, m /. Then; is the true point of 
cut-off. 


The hyperbola from this point may fall inside the actual 
line of expansion up to the point m. This would show that the 
volume of steam is reduced excessively, and that therefore 
there is à lot of condensation in the cylinder. If, on the 
other hand, the hyperbola is outside the actual curve, it 


points to leaky valves, for by some means the weight of 
steam in this end of the cylinder has been added to during 


the stroke. The horizontal distance, S, to the perpendicular, 
O X, gives the equivalent length of the cylinder filled with 
steam at full pressure. This, multiplied by the area of the 
cylinder, gives the volume of steam per stroke admitted 
on one side of the piston—i.e., 


If d= diameter of cylinder (in feet); 
v= volume of steam (cubic feet); and 


S is expressed in feet ; 
then v= 7854 d? x S. 
450:56 gu 
Now, V= p mi (empirical) ; 


where p — absolute pressure in pounds per square inch ; 

V = volume of 11b. steam in cubic feet. 
And if v= volume of steam in one end of cylinder in cubic 
feet 


v 
y 
where w= weight of the steam in pounds, 
941 
or, w-1b 
330°36 


Hence w, the total water per stroke used on one side of 
the piston, is got from the formula, log w= 2 log d + log S 


+941 log p + log { 830.36 


Now, by the usual method of dividing the diagram into 
10 equal horizontal divisions, taking the vertical distance 
between the lines of the diagram at the middle of each 
division and averaging these lengths, we get the mean 
pressure of steam in the cylinder throughout the stroke. 


Then HP, =P ian 
33,000 
where p! = this mean pressure; 

l= length of stroke (feet); 

a = area of piston (square inches); 

n = number of revolutions per minute; and 

H.P. — horse-power developed. by action of steam on 
the one side of the piston ; 


then the water per horse-power per stroke is simply 
obtained by the division of this horse-power by the total 
water per stroke. 

To ensure an accurate result the diagrams from both ends 
of the cylinder should be worked as above if the engine is 
double-acting, and the mean water per horse-power per 
stroke taken as the result. In calculating the area of the 
piston, allowance must be made for the space taken up by 
the piston rod, if it passes through the cylinder on the side 
of the piston you are working. 

In the above we have assumed that the curves of com- 
pression and expansion of the steam are hyperbole. This 
is not strictly so. Added to this, steam is used in heating 
up the comparatively cold walls of the cylinder, which is 
not accounted for in the diagram. For these and similar 
losses a correction should be applied to the results above 
obtained. 

The “ Mechanical Engineer Pocket Book for 1899 gives 
the following formula : 

If d — diameter of cylinder in inches ; 

r=ratio of expansion ; 
N = numLer of revolutions per minute; 


C — a constant; 
— 6 to 8 for unjacketed engine; 
= 4 for jacketed engine ; 
= 2 to 4 for Corliss engine; 
= 12 for very bad engine; 
then actual steam . T steam shown by indicator 
diagram multiplied by (1 + C T). 
gra p y dJN 
The method above described is equally applicable to 
condensing and non-condensing engines; as p, in calcu 
lating the total water, is an absolute pressure, and pi is 
obtained from the differences of the absolute pressures in 
the cylinder on the forward and back stroke.—J. A. SEAGER. 


Answer to No. 124 (awarded 58.).— First, take a point 
on the diagram just before the opening of the exhaust, A. 


Note the pressure measured from the line of perfect 
vacuum, and calculate the steam space of the cylinder 
up to that point. This is made up of the cross-sectional 
area x length of stroke up to that point + the room 
wasted in clearance at the steam end of the stroke brought 
to cubic feet. Next find from tables the weight of 1ft. of 
steam of the absolute pressure of point A, and multiply 
this by the volume in cubic feet already found. This will 
give the weight of steam for forward stroke. But we must 
deduct from this the steam saved for compression by the 
early closing of the exhaust. This is found in the same way. 
Take a point on the card (B in the diagram) where it is 
certain the exhaust valve is closed, note the absolute pres- 
sure, and multiply the area of cylinder by the remaining 
length of stroke to be completed, and add the waste room 
in clearance space, brought to cubic feet; then as before 
find by tables the weight of 1lb. of steam at absolute 
pressure, B; then multiplying this by the volume found 
will give the weight of steam saved. Having found the 
weight per stroke it is simple to find the weight per horse- 
power. In the case of an engine with one cyclinder : 


mean length of 
pressure stroke 


55,000 


x area x 2 (revs. per min.) 
H.P. = x ID 


and 
weight of steam per stroke x 2 (revs. per min.) weight 
horse-power per H.P. 


As the pressure measured for calculating the weight is 
absolute —i. e., measured from vacuum line—there is no 
difference in calculating the steam per stroke in a condensing 
or non-condensing engine, but it must be remembered, 
when calculating the horse-power of an engine, that in a 
condensing engine, owing to the reduction of back pressure 
by the partial vacuum behind the piston, work is done 
below the atmospheric line, so the mean pressure below the 
atmospheric line must be calculated and added to the mean 
pressure above. If we find the we'ght of steam in this way, 
we have, of course, found the weight of water used in the 
form of steam in the cylinder. Now, although this may 
pass as a method of finding the water consumption of an 
engine, it becomes very inaccurate as a means of discovering 
the necessary supply to a boiler, for the following reasons: 
(1) a certain amount of water is lost from a boiler by more 
or less priming, or, in other words, the percentage of the 
wetness of the steam is seldom so small as to be negligible ; 
(2) condensation due to radiation after leaving the boiler ; 
(3) condensation due to work done in cylinder; (4) con 
densation due to heating cylinder walls.—L. M. 


Question No. 125. —How do you determine the secondary drop 
in volts between full and no load in a transformer ? 


Best Answer to No. 125 (awarded 10s.).—There are few 
electrical measurements in common use which are more 
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unsatisfactory or indirect than the drop tests of trans- 
formers. The ordinary workshop method, as used by most 
of the large transformer makers, is simply to read the 
difference in secondary voltage on the transformer at full 
load and no load, the primary voltage being kept constant. 
But this is very rough, for in order to get at the drop, 
which in a 100-volt transformer may be something like 
two or three volts, the quantity actually measured is the 
full secondary voltage (100). In order to get reliable 
figures with this method, a large number of readings become 
necessary. 

A far more accurate method, though less direct and 
involving a wattmeter measurement and a certain amount 
of calculation before the drop can be got at, is the following : 
Short-circuit the secondary winding on itself, making a 
thoroughly good joint between the two ends. Put an 
ammeter or dynamometer, a wattmeter, and a voltmeter 
in the primary circuit, the connections being as shown in 
the i Apply sufficient volts to the primary to pass 
the full primary current (as read on the ammeter, A). 


w 


SECONDARY, To ALTEBNATOR - 


Then read the wattmeter and voltmeter. From these 
readings and the measured primary and secondary copper 
resistances the drop is then calculated thus : 


Let E and e be primary and secondary voltages; 
A and a be primary and secondary currents ; 
r, and r, be primary and secondary resistances ; 
V be the applied primary voltage in the above short- 
circuit test; 
W be wattmeter reading in same test; 
be the reactive voltage drop on primary at full load. 


Then the voltage, V, is made up of two parts, one being. 


— — 


A 
practically at right angles to the current. 


v- (Ey vv 


in step with the current, and the other being J, 
Thus : 


or, l = vi V2- ee) 
i A 
and X 100 xe gives this reactive drop as a percentage 


of the secondary voltage. The secondary copper drop is 


aT, x 2A as a percentage of the secondary voltage, and 


the primary copper drop is A r, x 75 as a percentage of the 


primary (or secondary) voltage. To combine these three and 
get at the total drop, set off a horizontal to represent the 
secondary voltage, draw a perpendicular at one end repre- 
senting the reactive drop, /, as a percentage of secondary 
volte, then completing the triangle, the hypotenuse represents 
the no-load secondary voltage, neglecting the copper drop. 
. this last 100 per cent. the base (or full- load 
secondary voltage, neglecting copper drop) is given by 
J(100 7/)* — (L 72. From this it is only necéssary to 
subtract the primary and secondary percentage copper 
drops to get at the actual full-load secondary voltage as a 
percentage of the no-load voltage, the complete expression 
for this being 
/(100 7)? —(b o Ç 72 A 71 x a 
It may be well here to refer to a paper by A. R. Everet 
in the Electrical World of New York, vol. xxxi., No. 23, in 
which the correction for the primary current being out of 
phase (as in open magnetic circuit transformers) and other 
refinements are fully dealt with. 
When large numbers of transformers have to be tested, 
as in a manufactory, it would be well worth while to keep 
a mall standard transformer whose drop curve would be 


determined carefully once for all, and which could then be 
run coupled in parallel with the transformer under test. 
By measuring the current given by the standard trans- 
former when the one it was in parallel with gave full load, 
the drop of the latter could at once be read off the standard 
curves. This method would, in fact, be preferable to either 
of the others, for, besides being extremely accurate, it is 
simple (a couple of current readings only being necessary), 
and shows the drop in a practical way, which appeals to 
the station engineer.—Q. 


Answer to No. 125 (awarded 5s.).—In order to measure 
the secondary drop between full load and no load, an 
electrostatic voltmeter is connected across the secondary 
circuits, and its reading taken when the primary terminal 
potential difference is also known. The transformer is then 


loaded up to its full load on ite secondary side, and the 
primary potential difference being kept at the same amount, 
the secondary potential difference will be found to have 
fallen, and the amount of difference between its value when 
the transformer is fully loaded and its value when the 
transformer is on open circuit is called the secondary 
drop. The diagram shows the connections for measuring the 
drop. Two identical transformers and a low-reading elec- 
trostatic voltmeter are required. The two transformers are 
connected up, their primary circuits being in parallel, and 
their secondary circuits opposed to one another through the 
voltmeter. The voltmeter does not read secondary volts of 
either transformer, but the difference between the two 
differences. If one transformer is fully loaded up, the 
voltmeter will read directly the secondary drop, and as 
both transformers are affected equally by any variation 
of the primary voltage, it does not affect their difference, 
consequently there is no difficulty in getting the measure- 
ment accurately.—F. BRUTON. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 6. 

London Chamber of Commerce.—At 12 noon, meeting of Elec- 

trical Section. For business see Notes. 
TueEspDAY, JAN. 10. 

Institution of Civil Engineers.—At 8 p ‘* High-Speed 
Engines," by John Handsley Dales, A. M. I. C. E. 

Rontgen Society.—At 11, Chandos-street, at 8 p. m., The 
Present Position of the Röntgen Rays in Military Surgery,” 
by J. Battersby, M.B. 

WEDNESDAY, JAN. II. 

Liverpool Engineering Society.—At Royal Institution, Liver- 

pool, at 8 p.m., ‘‘ Employers’ Liability," by Mr. R. D. Cripps. 
THURSDAY, JAN. 12. 

Institution of Electrical Eagineers.— At Institution of Civil 
Engineers, at 8 p. m., further discussion on the three papers 
on Space Telegraphy, by Dr. Oliver Lodge, Mr. S. Evershed, 
and Mr. W. H. Proece. 

FRIDAY, JAN. 13. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Lecture by Dr. Archibald Barr, M. I. C. E, on The Applica- 
tion of the Science of Mechanics to Engineering Practice." 


Annual Dinner.— The London office staff of the National Electric 
Free Wiring Company, Limited, held their first annual dinner in 
the Japanese Room at the Holborn Restaurant on the 30th ult. 
A number of visitors were present, and a moet enjoyable evening 
was spent. The manager, Mr. B. H. Jenkinson, was in the chair, 
the vice-chairman being the secretary, Mr. Percy B. Wilson. The 
ususl loyal toasts over, the manager proposed that of The 
Chairman and Directors of the Company.” This was enthusiasti- 
cally received with musical honoure, and very ably replied to by 
the secretary. Recitations and songs were afterwards rendered 
by members of the staff. 
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1899—THE OUTLOOK. 
To ouR READERS, A HAPPY AND PROSPEROUS YEAR. 


The exact words of Old Mother Shipton's" 
prophecy we do not remember, nor would it serve 
any useful purpose to search for them, but, among 
other things, she is said to have foretold that 
carriages would move without horses. The intro- 
duction of steam brought about the fulfilment of 
that prophecy—if, indeed, the prophecy was ever 
made—but we venture to think that the action of 
steam was never so surprising to the untutored 
mind as is that of electrical energy used to propel 
vehicles. In the one case, the least educated 
could see the stoker piling the coals into the 
furnace, and has some little comprehension of 
the powers of steam, even if his observation 
has been solely upon the ubiquitious tea- 
kettle. With electricity it is very different. Only 
& wire, and a whirligig which makes the wheels go 
round. And when the investigator asks ‘‘ What is it.“ 
he gets as reply a shrug of the shoulders and Don't 
know.” Whatever the amount of ignorance acknow- 
ledged, or the pretence of knowledge shown, one 
thing is certain, and the progress of the past year 
shows it most conclusively. It is that, so far as Great 
Britain is concerned, the era for the use of electrical 
traction has really commenced. Previously the indica- 
tions were thought to be favourable, but the advance 
during 1898 has been enormous and certain. There 
can be no going back, and the advance will be rapid. 
Whatever may in the abstract be thought of the 
policy of municipalities undertaking the construc- 
tion and working of tramways, nothing is more 
certain than that all the principal English towns 
have decided that such work is to be carried out by 
them. The enormous advantages to the citizens in 
having the control of gas, electric light, and water 
undertakings in their hands, combined with the 
spirit existing in a nation of shopkeepers " to make 
money, has undoubtedly led the municipalities to . 
this conclusion. By-and-by the real influence will 
be put on one side, and the ostensible reason for 
embarking in tramway work will be attributed to 
the necessity for better regulating and working 
street traffic. 

What are the reasons for the conclusion that a 
great increase of activity will take place in the 
application of electricity as a motive power? These 
are not far to seek. The most important munici- 
palities in the kingdom have given their 
allegiance to electrical working. Witness Dublin, 
Glasgow, Blackpool, Liverpool, Sunderland, Halifax, 
Bradford, Sheffield, Hull, Bristol, Plymouth, and 
so on—names which suggest themselves at random— 
while there is little doubt but that the Metropolis 
will ere long enter the ranks of the convinced, and 
at any rate partially adopt electric traction. An 
examination of the parliamentary Bills lodged for con- 
sideration during the next session will show that, while 
schemes are put forward for railways proper involv- 
ing the expenditure of from ten to fifteen millions 
of pounds, the schemes put forward in which 
electricity will or may be the motive power involve 
an expenditure which we may roughly estimate at 
from five to ten millions of pounds, It is not usual 
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for business men, be they merely promoters or having 
a very definite purpose, to so extensively put forward 
schemes without they have ascertained the tendency 
to be in the direction towards which they are working. 
They expect to get the money for most if not all 
the schemes which may be sanctioned; and when 
we come to consider the demands which this work, 
not to speak of lighting schemes, will bring upon 
the various manufacturing works, it will be acknow- 
ledged that, given no labour troubles, there will be 
no slackness of work for a long time to come. 
Of course a large number of schemes will not 
be sanctioned, but, putting these aside, there 
remains enough to ensure prosperity to the fac- 
tories providing a cut-throat policy be not pur- 
sued. The moral to the state of things existing 
at the beginning of 1899 is twofold. First, the 
owners of factories should look ahead and see how 
they are able to cope with the probable demand; 
and, secondly, that as it is almost certain that the 
existing factories will be unable to meet the demand, 
whether extensions should not be started and 
equipped so that urgent orders be not sent abroad. 
Under the favourable outlook, and with order books 
fall, there ought to be little or no difficulty in getting 
the capital necessary for this object. 


THE PRESENT POSITION OF TELEPHONY. 


The telephone question is always with us— 
changed, in some of its aspects, no doubt, but 
apparently still far removed from a final Answer. 
In respect to it, Are you there?" the enquiry 
which on the London Exchange so seldom elicits 
anything satisfactory, is never asked in vain. The 
Select Committee of 1898 consequent upon the 
Glasgow enquiry of 1897, which declared the National 
Telephone Company’s service in the Glasgow district 
to be unsatisfactory, resulted in certain recommenda- 
tions which, if endorsed by Parliament and given 
effect to in a sufficiently liberal spirit, are calcu- 
lated not only to give a fillip to the user 
of the telephone in the British Isles, but to 
make the foundation of a British telephone manu- 
facturing industry possible. One of the most dis- 
graceful and injurious consequences of the existing 
monopoly, and its support by the permanent officials 
of the Post Office and a partizan Press, has been to 
throw into foreign hands the supply of the telephone 
apparatus used in this country and in the Colonies. 
Licenses to municipalities will, by providing more 
consumers, offer greater inducements to the invest- 
ment of capital in telephone factories, so that some 
appreciable share in production may after a time be 
regained for our capitalists and our workers. This 
result alone would outweigh anyslight inconveniences 
which might arise from the existence side by side 
of competing systems. We should like to see 
competition by the Post Office a real and living 
thing, too, as recommended by the Select 
Committee. Theoretically, telephones should be 
part and parcel of the Post Office telegraph system ; 
practically, there is probably little prospect of the 
Post Office competing with any effect. In the past 
the Department’s exchanges have been both dear 
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and inefficient, while the evidence given before the 
Select Committee by the permanent officials reveals 
such obstinate predilections for the discredited 
monopoly that it is difficult to believe in anything 
acceptable coming from them. ` 

A strong effort will doubtlessly be made during 
the coming session to induce Parliament to purchase 
the National Telephone Company’s undertaking at 
the market value of the shares, but the Treasury 
may be relicd upon, we think, to veto such an 
impudent proposal, the acceptance of which would 
condemn the public to dear telephones indefinitely, 
as the price paid for the system (the greater part of 
which would have to be reconstructed out of the 
public funds) would furnish a standing excuse for 
not reducing the rates to the figures which have 
proved adequate abroad. The Government will 
probably take the view that a period of competition 
by such municipalities as desire it will be the best 
means of clearing the air. Many contested points 
would be resolved by the touchstone of experience ; 
and in a few years’ time a final decision, consistent 
with the interests of all parties, would be far more 
practicable than at present. Of course, the National 
Telephone Company will object, for even a short 
spell of competition will infallibly reveal the pre- 
posterous nature of their present charges. 


CORRESPONDENCE. 


% One man's word is no man’s word, 
Justice needs tbat both be heard." 


COPPER MORTGAGES. 


SIR,—In your paper of Dec. 2 last, there is a letter 
from Mr. Horace Allen about Cable Mortgages," in 
which he claims in very strong terms that Mr. B. H. 
Thwaite was the originator of the idea (in his paper of 
Nov. 12, 1892, read at Manchester). Accidentally looking 
over a copy of Prof. G. Forbes's Cantor lecture of Jan. 25, 
1892 (nine and a half months previous) I came across this 
statement: “I think that far more copper would be put 
down in mains if people realised the low rate of interest 
at which money could be raised in debentures on them." 
I observe that Prof. Forbes forgets this remark, for which 
he did not even claim the invention.— Yours, etc., 

ALEXANDER WILSON, M.E., A. M. I. C. E. 


Nunhead, S. E., Jan. 3, 1899. 


REVIEWS. 


Submarine Telegraph: Their History, Construction, and 
Working. Founded in part on Wunschendorff's Traite 
de Télégraphie Sous-Marine,” and compiled from authorita- 
tive and exclusive sources. By CHARLES BRIG¹T, F. R. S. E. 
Crosby Lockwood and Son, London. Price £3. 3s. 


The author of this monumental book possesses many of 
the characteristics that are necessary to ensure success in 
authorship. Youth, ambition, and energy go far to enable 
a man to make his mark, add to these the records left by a 
father who was a pioneer in cable work, personal contact 
with otber pioneers, and a working knowledge of sub- 
marine telegraphy as at present practised, and you get, if 
the information obtained has been properly assimilated 
with balance sufficient to separate bias from reality, about 
as good a combination as it would be possible to find in 
oue to write the history of cable work. If our author fails 
in his history at all, his failing is in having a bias towards 
his father’s work. When we consider that the whole 
history of submarine work is contained in the closing half 
of this century, and that from the unsuccessful work in 
1850 a temporary gleam of success was obtained which 
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proved sufficient to induce further efforts, and to give rise 
to a system which now threads every silent sex and joins 
the shores of all nations in the civilised world, the more 
closely we examine this, or, indeed, any other industry, 
the more clearly is proved the inability of scientific men 
to give great assistance, at any rate, in the earlier stages 
of development. Men of a business turn of mind, men 
whose motto is “Try; you can only fail" do try and 
fail, improve on their failures, and finally succeed. 
Then the scientific man comes along, and lays down 
the laws which must be followed to ensure success. 
The success, however, is more or less assured before his 
laws are available. The pioneers in cable work were rule- 
of-thumb men. "They were grand men, for, undeterred by 
one failure, they refused to acknowledge defeat, and con- 
tinued trying till they spelt success. Mr. Bright has revived 
one name from the forgottenness in which it had fallen, 
and placed it in its proper position—Mr. T. R. Crampton, 
the man whose energy rescued the Bretts from despair, 
and led to the laying of the first really successful cable 
across the sea—viz., from Dover to Calais. There is one 
point with regard to the history of cable projects from 
. 1845 to 1850 that we should like to see cleared up. Was 
the South-Eastern Railway negotiating with Pans at the 
same time as the Bretts? That the South-Eastern was 
somehow mixed up in the matter we have reason to know, 
but that is all we do know. Of these early pioneers we 
were indebted to Whitehouse for a sight of the joints and 
weights and pieces of the 1850 cable. Crampton we knew 
well, but could never get him to talk much of these early 
days. However, their names, with others, find due place 
at the hands of Mr. Bright. Before turning to the contents 
of this mighty book, let us first say that perhaps the best 
résumé of the work of early cable-laying will be found in 
the Companion to the Almanack” for various years in 
the fifties and sixties. A good deal of interesting matter 
is given by Tal. P. Shaffner in his * Telegraph Companion,” 
vol. ii., not only as regards the then existing submarine 
telegraphs and the proposed lines, but also with regard 
to telegraphy generally at that time. But to the 
book. The second chapter is devoted to “The Dawn of 
Ocean Telegraphy,” and describes in considerable detail 
the history, both commercial and technical, of the early 
cables—Atlantic, Mediterranean, Indian, and Persian Gulf. 
The descriptions are good, and the illustrations excellent. 
It seems to us, without venturing into too critical an 
investigation, that credit has been given fairly all round 
to those who took part in the operations. At any rate, 
several of the gentlemen who were actively engaged in 
the work are still living, and, if need be, can correct the 
author. Our impression is that his statements will be 
found to be fairly accurate—as accurate, indeed, as a human 
compiler with an accountable bias can expect to be. Lord 
Kelvin, Messrs. Saunders, Collett, Gerhardi, not to mention 
others, are still active survivors of these pioneers, while 
F. C. Webb’s writings on some of the work can be 
referred to. The next chapter deals with the suc- 
cessful laying of the Atlantic cables, as well as a 
number of other cables, but it is needless to travel 
through the history of failures which paved the way 
to full success. These will be found duly recorded in that 
portion of this treatise which deals with the subject —that 
is, to the end of Chapter III. The next chapter is almost 
entirely commercial, and deals with subjects upon which 
differences of opinion may legitimately exist, such as 
tariffs, international conventions relating to cables, the 
relation of contractors to the companies, the social and 
political influences of cables, purely commercial cables, 
strategic influences, and so on. 
ever, are devoted to the current literature of electrical 
matters, and one glances at “Induction Telegraphy,” but, 
as may be supposed, only in a most cursory manner. 
From a purely technical point of view, the remaining parts 
of the book—Parts II. and III.—dealing with the materials 
used in and the construction of the cable, and with 
the instruments, systems and working of cables respec- 
tively, which form about two-thirds of the whole work— 
are interesting, but hardly as trustworthy as the earlier 
part of the book. The busy worker is far too apt to say 
‘ancient history” about anything that happened the day 
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before yesterday, and to despise the way in which things 
were done last year, and too often is a fool for his pains. 
There is much to be learned from the older heads and 
hands, and to know what they have done is frequently to 
know what to avoid. But while this is quite true, it must 
always be remembered that progress is continuous, and too 
many act as if the way a thing was done the day before 
yesterday is the perfect way, incapable of improvement; 
and this style of looking at things is as bad as the 
“ancient history " style. The reader of the second half 
of this book will have to be careful in guarding against 
misprints, as well as some loose writing. Thus we are told 
“the resistance of a wire of given material varies directly 
[the italics are ours] with the bulk or ares,” etc. A corrected 
explanation immediately follows; but, in the first place, 
increase of bulk does not necessarily mean increased area, 
and, of course, the word directly should read inversely. 
Putting aside these—some of them superficial and easily - 
discernible errors, others altogether misleading—there is a 
good deal of information about the various items which 
are treated. If the work was not deliberately indicated as 
historical, more might be said of these errors. The same 
remark applies to Part III. as to Part IL, except that in 
this part too much raference has been made to schemes and 
ideas not strictly historical, but still very largely in the 
experimental stage. Perhaps, however, the work would 
have been deemed incomplete without such references, but 
surely in a book that so professes completeness it is unjusti- 
fiable to refer to current literature. Surely the author 
should give his own description, and offer some critical 
opinions upon the subject. Readers consult such a book 
to see a well-balanced judgment upon the questions, if they 
are discussed at all. Still, with the exceptions briefly 
referred to, the book contains within its covers a vast mass 
of information which it is extremely handy t5 have in 
such a form. Should a second edition be called for, the 
various misprints and errors should be put right, various 
paragraphs referring to work of purely an experimental 
and even of an hypothetical character left out, and a care- 
fully critical exposition of the position and probabilities of 
such things as wireless telegraphy given. The basis of 
the book is stated to be Wunschendorff's “ Traite de Télé- 
graphie Sous-Marine." The type, printing, and illustrations 
are excellent. 


LOUD-SPEAKING TELEPHONE. 


As we go to press the following communication comes 
to hand from Dr. Oliver J. Lodge: In the talking 
and singing experiment which I showed to the Institu- 
tion of Electrica] Engineers on Dec. 8, I did not make 
it clear whether or not I was using any of the magnifying 
telephones that were on the table in addition to the sound- 
board telephone. In answer to inquiries, will you allow 
me to say that I was not. There was no magnification in 
the case. The speech currents were taken direct round 
the little coil attached to the deal board and suspended in 
a magnetic field. And only one such coil was in that 
instance used. The articulation of a sound-board telephone 
can be decidedly good as well as loud, and there need be 
no nasal twang such as is caused by a resonant trumpet 
or cone." 


ELECTRIC LIGHTING COMPANIES' SHARES. 


In our first issue for 1898 we commented on the great 
increase which had taken place in the market values of the 
shares of the London electric lighting companies during 
1897. To show how these securities have varied during 
the past year, we have had another set of curves prepared, 
which give the middle prices each month. From these 
curves it will be seen that the rise continued during the 
first few months of the year, and that since then there has 
been a general set back in all cases. The points of 
interest in the curves are many. Thus, the peaks 
shown at the beginning of the year are due in each 
case to the issue of the annual balance sheets and 
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the declaration of dividends. After these dividends had 
been paid, the value of the shares fell somewhat, as is 
natural, but the big drops seen to occur in June and 
July were due tothe attempt of the Marylebone Vestry 
to obtain powers to compete with the Metropolitan Electric 
Supply Company. This caused a fall in the Metropolitan 
shares, and the other companies had their securities fall in 
sympathy. As they would also have been open to com- 
petition had the test case brought by the Marylebone 
Vestry been successful, this is not a matter for surprise. 
As soon, however, as the application of the Vestry 
for a provisional order had been refused, the shares 
began to advance in price, until checked again by the 
dispute with France over Fashoda. Thus various causes 
have tended to keep the price of shares down, but as the 
causes have now practically passed away a further rise may 
be expected. This we say because all the companies, as 


far as we have heard, have had a prosperous year’s trading, 
and the demand for connections shows that in no case has 
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the limit in number of consumers been approached at 
present. In fact, in many cases companies have connected 
more new lamps to their mains during 1898 than in any 
previous year. During the year the London Electric 
Company has been reconstructed, and the curve for 1898 
represents the value of two shares of £3 face value, 
instead of £5 as heretofore. We have added the South 
London Company to the list, and in this case the shares are 
at present only £3 paid. Thus they stand at par, while 
those of the London Electric Company are worth consider- 
ably more than their face value. 


— ———— — — — — —— 


GAS OR ELECTRICITY. 


Mr. Charles W. Offord, the secretary and general manager 
of the Enfield Gas Company, presented to his board of 
directors last month a reassuring statement as to the cost 
of electric lighting, and on the present position of electrical 
undertakings. This report is naturally much appreciated 
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by the gas journals, who apparently prefer calculations 
favourable to the gas industry to facts obtained from 
practice. We have not space to print Mr. Offord’s report, 
and, candidly, it is not worth printing. How far his report 
is biassed towards gas interests can be seen by the following 
extract alone: For the purpose of giving analytical 
information regarding the present position of undertakings 
supplying electric light, I have used as my text-book a 
‘Manual of Electrical Undertakings,’ which embraces 
al undertakings in the United Kingdom actually 
supplying electric current, or possessing unexercised 
powers to do so. I have passed by all accounts of 
corporations and other local authorities; and have noticed 
only those of companies, for the reason that companies, 
though naturally anxious to present to the public the best 
view possible of their affairs, cannot improve that view at 
the expense of the ratepayer, directly or indirectly, by a 
plainly shown contribution from the rates, or by equal, but 
hidden, assistance.” This last sentence, imputing fraud in 
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making up municipal accounts, is most uncalled for ; and on 
reading further we at once see the author's reason for 
passing over the municipal electric lighting undertakings. 
They are obtaining too favourable financial results to meet 
his views. Even some of the companies err the same way, 
and these are struck out because they are not comparable 
with Enfield. The accounts of the 20 cumpanies whose 
districts the author does consider comparable are then 
given in tabular form. Of these, only two i e., those at 
Reading and the Crystal Palace District—have their 
expenses above their revenue, and some six show a loss 
after paying debenture interest. 

The list includes such companies as the Crystal Palace 
District Company, the Woolwich Electric Lighting Com- 
pany, the Hastings Electric Lighting Company, and others 
at Pontypool, Reading, and Kelvinside. Our readers know 
that several of these concerns were pioneers, and lost 
money through faulty equipments put in during the earlier 
years of their existence. Others, again, which appear on 
this list are new companies which have not had time to get 
really profitable loads on the stations. Yet, in spite of 
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this, the 20 companies, as a whole, show a net profit on the 
aggregate capital of about 34 per cent. After this we 
have to refer to a further list of stations of which figures 
are not obtainable. Of these Mr. Offord says: I think 
it may be safely conjectured that, having no good results, 
they decline to publish failure.” Surely even this would 
be better than Mr. Offord’s own procedure, as he has 
had good results before him, and prefers to publish only 
the worst available. His great failure is that of the 
Rottingdean Company. A reference to Mr. Garcke’s 
excellent manual shows that this concern has a capital of 
. £1,000, and a plant capacity of 16 kw. Leaving the 
financial figures, we next come to Mr. Offord’s comparative 
figures as to the cost of electricity and gas. The first 
prominent fact is that in future the standard gas-burner is 
to be one of 100 c.p., and that it will always give this light 
for a consumption of four cubic feet of gas per hour. 
This puts a good light on the problem, and a further shade 
is put over.the electric light by comparing these burners 
with incandescent lamps only taking 34 watts per candle- 
power. The arc lamp evidently has not yet been brought 
to the notice of Mr. Offord, neither does he know of high- 
efficiency incandescent electric lamps. The comparison is 
proceeded with on the above lines, and all renewals, both 
of electric lamps and gas mantles, are neglected as being 
equal. The results obtained is that gas at 3s. 11d. per 
1,000ft. is some 114 times cheaper as an illuminant than 
electricity at 6d. per Board of Trade unit. The actual 
costs are calculated for a 100-c.p. light running 1,000 hours. 
The resultant figures are not worth the paper they are 
written on, for the usual reason, that they do not apply 
in any practical case. In the first case, assuming that the 
100-c.p. lamp was wanted, it could not be obtained for 
1,000 hours with a consumption of 4,000 cubic feet of gas 
without an unlimited supply of mantles. Secondly, in the 
greatest number of cases it is distributed light that is 
wanted, and the use of a 100 c.p. burning in one room will 
not light a house as the greater number of electric lamps 
will do. There are two things we should like Mr. Offord 
to send us, and these we should be pleased to publish. 
The first is a copy of the tests he has made to substantiate 
his estimate for gaslighting, with the particulars as to the 
number of mantles used; and the second a calculation of 
the effect on his company’s balance-sheet of the general 
adoption of a burner giving 100 c.p. per four cubic feet 
of gas. After all, paper figures are not what are wanted, 
but results from practical competition. We electrical 
engineers know that the gas runs us hard in matters of 
cost at present, and yet we know that this has not in any 
way stopped the rapid increase of electric light stations 
which do pay. If Mr. Offord wants to read an able 
article on the electric side, he cannot do better than look 
up Mr. R. Hammond’s contribution to the January number 
of the Engineering Magazine. 


HIGH-VOLTAGE POWER TRANSMISSION.* 
BY CHAS. F. SCOTT. 
(Continued from page 849, Vol. XXII.) 


Simultaneous with these choke-coil discharges one could 
hear, if standing uuder the line some little distance from 
the transformer house, a slight snap, which seemed to be a 
phenomenon rather of the whole line than of any particular 
spot in it. Sometimes there was a corresponding snap over 
the lightning arresters. As the lightning arresters make more 
or less noise at all voltages, this snap over them may have 
been present at all times, but in some cases not sufficiently 
well marked to be heard above the continued hiasing of the 
lightning arresters. 

After the preceding results had been obtained, the two 
power transformers were connected up with their high- 
tension windings in series, the point of connection between 
them being grounded, and with their low-tension windings 
in multiple. With this arrangement voltage was impressed 
on one of the circuits, power being supplied by the smooth 


* Paper read before the American Institute of Electrical Engi- 
neers. 


armature at 7,200 alternations. The voltage was run by 
means of the machine field to 90,000. 

As the power taken by the lines at this voltage overloaded 
the motor used to drive the generator, a span was cut out 
of the circuits at a little distance from the station, leaving 
about 500ft. of wire in them. The voltage was run up to 
133,000 volts, and held there for some minutes; but the 
current finally jumped from the outside terminal of each 
transformer to the iron, smashing the heavy glass tube with 
which these terminals were insulated. 


DISCUSSION OF RESULTS. 


The following is taken from Mr. Mershon’s discussion of 
the results of his tests: There is evidently a certain critical 
voltage at which the loss occurring between wires begins 
to increase very rapidly ; indeed, it seems as though there 
might be something of the nature of a polarisation similar 
to that which occurs in the case of an electrolyte ; that 
there is something of this nature in the case of air or 
other gases subjected to an electrostatic stress is well known, 
and it has been taken as an explanation of the fact that in 
the experimental determination of sparking distances in air 
a certain minimum potential is necessary to establish an 
arc, no matter how small be the sparking distance. Also 
Varley has done some work on tubes containing gases. 
This work was done with a series of Daniell’s cells yielding 
300 to 400 volts. The voltage was impressed upon elec- 
trodes sealed into the tubes. He established the following 
facts: first, that each tube required a certain potential to 
leap across ; second, that the passage for the current having 
been once established a lower potential was sufficient to 
continue the current; third, if the minimum potential 
which would maintain a current through the tube be P 
and the voltage varied to P plus 1, P plus 2, etc., to P 
plus N, the current will vary in strength as 1, 2, 5, etc., N ; 
P always meaning the lowest value at which the current 
will continue, and is less than that at which the current 
starta. 

* If such a condition of affairs obtains in this case, the loss 
curves of the preceding sheets must be made up in two 
parts—one the loss over the insulators and cross-arms, the 
other the loss occurring through the air. The first part of 
the loss curve up to or near the point where the abrupt 
bend begins, must be the loss over the insulators and 
cross-arms alone ; beyond the point where such a bending 
occurs, the loss curve must be made up of a combination 
of the two losses referred to. 

“If the action which takes place in air is similar to that 
obtained by Varley, we might expect that both (1) the 
position of the critical bend on the loss curve and (2) the 
law which the loss follows above the bend, would be 
affected by the form of the E.M.F. wave impressed upon 
the line; for the former (1) must depend, not upon the mean 
square of the voltage impressed upon the line, but upon 
the mean square of that portion of the E.M.F. wave which 
is above a certain critical voltage, and the latter (2) must 
depend upon the form of that portion of the E.M.F. wave 
above a certain critical voltage, because, as Varley shows, 
the minimum voltage at which this peculiar loss begins 
differs slightly from the minimum voltage at which it will 
continue after the action has been established. If it were 
not for the latter consideration, it would be comparatively 
easy to determine the equation for such loss—at least, in 
the case of a pure sine wave—and it might be that there is 
a sufficiently small difference between the voltage at which 
this loss vill begin, and the voltage at which it will discon- 
tinue, for such an equation to hold practically. That the 
loss depends upon the maximum value, if not upon the 
form of the E.M.F. wave, is shown by several of the loss 
curves in connection with their corresponding wave forma. 
This is particularly noticeable in one or two cases where 
the loss on two lines in multiple is less than that on one 
line, and although some of these comparisons will have to 
be made between curves taken on the two different watt- 
meters, and are therefore not strictly comparable, they may 
be compared after such correction as is mentioned below in 
discussing the wattmeters. In any case the curves are 
comparable qualitatively as regards the position of the 
critical point. 

“It might be objected that the results are rendered 
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questionable by the curves in Fig. 7. The curves were 
taken under presumably similar conditions, except that 
one was obtained by means of the Thomson wattmeter, 
and the other by means of the Weston wattmeter. This 
discrepancy is attributed to a charging current passing 
through the shunt resistance of the Thomson wattmeter. 
That the amount of capacity current necessary to produce 
the discrepancy is small, appears upon the following con- 
siderations: in one case the loss obtained upon a circuit at 
38,000 volts when using the Weston wattmeter is 90 watts, 
and under the same conditions, but using the Thomson 
wattmeter, the loss is 215 watts. The difference in the 
loss obtained by the two wattmeters is therefore 125 watts. 
The current is about 0:25 of an ampere. Now 0:25 of an 
ampere if in step with the E.M.F. would give on the 
Thomson wattmeter at 38,000 volts a reading of 9,500 
watts, therefore the capacity current through the shunt 
resistance necessary to produce the discrepancy of 125 watts 
is 125 divided by 9,500, or about 1'3 per cent. of the 
current in the shunt resistance. The shunt resistance has 
a value of 1,202,300 ohms; at 38,000 volts the current 
through it would be about 0:032 ampere; 1 3 per cent. of 
this, or 0:00416 ampere, is that required to produce the 
discrepancy noted. In further support of this method of 
accounting for the discrepancy, the results obtained at 
different numbers of alternations using the Thomson watt- 
meter show a variation for different numbers of alternations 
of the losses below the bend in the loss curve, and which 
are thought to occur over insulators and cross-arms. There 
should be no variation in such loss for a variation in 
frequency. 

“ Any discrepancy occurring in the Thomson wattmeter 
by reason of a capacity current in its shunt resistance, will 
be affected to a greater or less extent by change in the 
wave form. 

“It is believed that all the phenomena connected with 
this work may be studied in a tube which has been partly 
exhausted. The work could then be done with compara- 
tively low voltage and using direct current, which would 
much simplify the measurements. The contents of the 
tube might be partially rarefied air or other gas, as the 
action would undoubtedly be similar in all gases. With 
such a tube might be studied the law of variation in 
distance and form of electrodes, also in material and surface 
of the same. 

(To be continued. ) 


JAMES BOWMAN LINDSAY, ELECTRICIAN, 
ASTRONOMER, LINGUIST, 1799-1862. 
BY J, J. FAHIE, M.LE.E. 


Lives of great men all remind us, 
We can make our lives sublime ; 

And, departing, leave behind us, 
Footprinta on the sands of time. 


These stimulating words of Longfellow are true, but, like 
many other beautiful aphorisms, they are subject to limitations, 
for, unfortunately in not a few cases, the footprints are su 
slight, or are in such out-of-the-way places, that they soon get 
covered over—especially in the mud hurry-scurry of these latter 
days. The poet Gray more truly says : 

Full many a gem of purest ray serene, 
The dark unfathom'd caves of ocean bear ; 
Full many a flower is born to blush unseen, 
And waste its sweetness on the desert air. 


The subject of this paper is curiously illustrative of both 
these sentiments, for while Lindsay left some footprints (now 
sadly blurred), much of his sweetness was lost on the desert air 
of a prison schoolroom. But the fault was not his entirely, for 
I am of opinion that had he lived in London or some other 
great centre of intellectual activity, and had he been better 
favoured by fortune and friends, his marks on the sand of time 
would have been deep and indelible. As it is, his name is now 
hardly known inthe world of scienceand letters, which, under more 
favourable circumstances, he would have done so much to enrich ; 
and even in his adopted town of Dundee, where his life was 
spent, his great talents, and the many endearing qualities of his 
noble but simple nature, are not so generally appreciated as 
assuredly they deserve to be— possibly begause of the recondite 
character of his studies, in which there could not be many to 
sympathise, as there were few capable of understanding them. 
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Yet it is certain that of the many worthy sons which Dundee 
has given to Britain Lindsay was the greatest, and she should 
be proud to inscribe his name in her temple of fame. 

Quite recently, in the course of some historical researches, 
I have collected a number of facts bearing on the life and works 
of this truly remarkable man which will enable me to give some 
idea of his personality, and a tolerably full account of his 
literary and scientific (electrical) pursuits. These, as I have 
already hinted, should not be judged on their results alone, 
considerable as these are, but rather as indications of still 
greater achievements which under a more favourable environ- 
ment we might have expected with certainty. For much of my 
materials I am indebted to the kindness of Dr. Robert Sinclair 
and Mr. A. H. Millar, both of Dundee, and to one or two othér 
local admirers of Lindsay whose names will be mentioned in the 
course of my narrative. 


James Bowman Lindsay was born at Carmyllie, near 
Arbroath, on Sept. 8, 1799, and but for the delicacy of his 
constitution would have been bred a farmer. At an early age 
he evinced a great taste for reading, and every moment that he 
could spare from his work as a linen weaver was devoted to his 
favourite books. Often, indeed, he would be seen on his way 
to Arbroath with a web of cloth tied on his back and an open 
book in his hands, and, after delivering the cloth and obtaining 
fresh materials for weaving, he would return to Carmyllie in 
the same fashion. Encouraged by these studious habits, 
Lindsay’s parents wisely arranged that he should go to St. 
Andrew's University, Aberdeen. Accordingly, in 1821 he 
entered on his studies, and, self-taught though he had hitherto 
been, he soon made for himself a distinguished place among his 
fellow-students, particularly in the mathematical and physical 
sciences, in which departments, indeed, he became the first 
student of his time. In the long summer vacations he generally 
returned to his occupation of weaving, though latterly he took 
up teaching, and thus enjoyed more time for the prosecution of 
his own studies. Having completed the ordinary four years’ 
course, Lindsay entered as a student of theology and duly com- 

leted his studies in the Divinity Hall, but he never presented 
himself for a license, his habits of thought inclining more to 
scientific than to theological pursuits. 

Coming to Dundee in 1829, he was appointed science and 
mathematical lecturer at the Watt Institution, then conducted 
by a Mr. McIntosh. Soon after Alexander Maxwell, the his- 
torian of Dundee, became a pupil, and this is the picture he has 
left us of Lindsay: ‘‘ When I was with Mr. McIntosh, I 
attended classes that were taught by Mr. Lindsay, a man of 
profound learning and untiring scientific research, who, had he 
been more practical, less diffident, and possessed of greater worldly 
wisdom, would have gained for himself a good place amongst 
distinguished men. As it was, he remained little more than a 
mere abstraction, a cyclopzedia out of order, and went through 
life a poor and modest schoolmaster. 

By the time I knew him he was devoting much of his 
attention to electricity, to the celerity with which it was trans- 
mitted to any distance, and to the readiness with which its 
alternating effects may be translated into speech—and I have 
no doubt he held in his hand the modern system of the tele- 
graph, but it needed a wiser man than he to turn it to prac- 
tical use. He also produced from galvanic cells a light which 
burned steadily for a lengthened period. 

The scope of his teaching is shown by the following notice 
which appeared in the Dundee Advertiser of April 11, 1834: 

** J. B. Lindsay resumes classes for cultivating the intellectual 
and historical portions of knowledge and instruction on April 14, 
1834, in South Tay-street, Dundee. 

In a few weeks hence a course of lectures will be formed 
on frictional, galvanic, and voltaic electricity ; magnetism ; and 
electromagnetism. The battery, already powerful, is under- 
going daily augmentation. The light obtained from it is 
intensely bright, and the number of lights may be increased 
without limit. l 
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** A great number of wheels may be turned [by electricity], 
and small weights raised over pulleys. 

** Houses and towns will in a short time be lighted by elec- 
tricity instead of gas, and heated by it instead of coal; and 
machinery wil be worked by it instead of steam—all at a 
trifling expense. 

A miniature view of all these effects will be exhibited, 
besides a number of subordinate experiments, including the 
discoveries of Sir Humphrey Davy." 

In March, 1841, Lindsay was appointed teacher in the 
Dundee Prison on a salary of £50 a year, a post which he held 
for upwards of 17 years, till October, 1858. It is stated that 
shortly after taking up this office he could have obtained an 
appointment in the British Museum, a situation which would 
have been most congenial to his tastes, and which would 
certainly have led to a lasting recognition of his great 
abilities ; but being unwilling to leave his aged mother, he 
declined the offer—a rare example of devotion and self-denial. 

Lindsay was a bachelor, and lived alone, buried, it might be 
be said, in his books, collections of which, in history and 
philosophy, science and languages, were heaped in every corner 
of his dwelling—a small house of three apartments (11, South 
Union-street) The kitchen was filled with electrical appa- 
ratus, mostly the work of his own hands, and his little parlour 
was 80 crowded with books, philosophical apparatus, and other 
instruments of his labour, that it was difficult to move in it. To 
provide these things, he denied himself through life the 
ordinary comforts and conveniences, bread and coffee, and 
other simple articles, forming the principal part of his diet. His 
house in time acquired a celebrity as one of the curiosities of 
Dundee, and men of learning from distant parts, not only of the 
kingdom, but of the world, often came to pay him a visit. 

In July, 1858, on the recommendation of Lord Derby, then 
Prime Minister, her Majasty granted Lindsay an annual pension 
of £100 a year, in recognition of his great learning and extra- 
ordinary attainments.” This well-deserved bounty relieved him 
from the drudgery of a prison teacher, and henceforth to the 
close of his life he devoted himself entirely to literary and 
scientific pursuits. 

Although never robust, Lindsay on the whole enjoyed 
tolerably good health through life, but trouble came at last. 
On June 24, 1862, he was seized with diarrhcea, which carried 
him off on June 29, 1862, in the sixty-third year of his age.* 

The departments of knowledge in which Lindsay excelled 
were languages, chronology, including mathematics and 
astronomy, and electricity. 

His Pentecontaglossal Dictionary was begun in 1828, and 
ranged from England to far Cathay in the East, and to New 
Zealand in the South, comprising the whole Teutonic family of 
languages, ancient and modern Greek, Latin, and its modern 
representatives, Hebrew, Russian and the Slavonic tongues, 
Arabic, Persian, Thibetan, Chinese, Sanscrit, etc. This was 
truly his magnum opus. 

On the near completion of this w rk it was Lindsay’s inten- 
tion to make a tour over Europe, visiting all the universities, 
and securing orders ; thus, as he thought, saving the initiatory 
expense of the publishers, and bringing a knowledge of the 
work directly within view of all students. He hoped, alao, to 
visit more remote places to fill up his blanks by actual converse 
with the natives. But l'homme propose et Dieu dispose, this was 
not to be ; and he seemed to have a presentiment of it himself. 
Towards the close of his life hesaid to a friend who often visited 
him, ** I may not live to finish it, in which case I think it ought 
to be placed in some permanent gallery, possibly the British 
Museum, so that students may consult it with freedom at 
pleasure." Thirty years later, in 1893, the manuscripts were 
collected and handed over to the trustees of the Albert 
Institute, Dundee, in the library of which they are now 
preserved. 

Another work, The Chrono- Astrolabe, was published in 
January, 1858, and for a time attracted some attention, 
especially on the part of astronomers, but it is now seldom 
heard of. 

Although languages and chronology took up much (I am 
inclined to think too much) of Lindsay's time, still electricity 
and its applications were his first, as they were always his 
favourite study. Amongst some notes and memoranda, bound 
up with his manuscripts in the Albert Institute, Dundee, he 
says—but here I will let him speak for himself in an extract 
which has been lithographed for me by the kind permission of 
Mr. John MacLauchlan, the chief librarian : 


' Previous to the discovery of Oersted, I had made many experi- 
ments on magnetism, with the view of obtaining from it a motive 
power. No sooner, however, was I aware of the deflection of the 
needle and the multiplication of the power by coils of wire than the 
possibility of power appeared certain, and I commenced a series of 
experiments in 1832. The power on a small scale was easily obtained, 
and during these experiments I had a clear view of the application of 
electricity to telegraphic communication. The light also drew my 

* Norries Dundee Celebrities of the Nineteenth Century, Dundee, 
1873, 


attention, and I was in a trilemma whether to fix upon the power, the 
light, or the telegraph. After reflection I fixed upon the light as the 
first investigation, and had many contiivances for augmenting it and 
rendering it constant. Several years were spent in experiments, and I 
obtained a constant stream of light on July 25, 1835. Having satisfied 
myself on this subject, I returned to some glossological investigations 
that had been left unfinished, and was engaged with these till 1848. 
In that year I proposed a submarine telegraph across the Atlantic, 
after having proved the possibility by a series of experiments. 
Enquiries on other subjects have since that time engaged my attention, 
but I eagerly desire to return to electricity." 


The first public announcement of Lindsay’s success in electric 
lighting was contained in the Dundee Advertiser of July 51, 1855, 
as follows : 


„Mr. Lindsay, a teacher in town, formerly lecturer to the 
Watt Institute, succeeded on the evening of Saturday, July 25, 
in obtaining a constant electric light. It is upwards of two 
years since he turned his attention to this subject, but much 
of that time has been devoted to other avocations. The light 
in beauty surpasses all others, has no smell, emits no smoke, 
is incapable of explosion, and not requiring air for combustion 
can be kept in sealed glass jars. It ignites without the aid of & 
taper, and seems peculiarly calculated for flax houses, spinning 
mills, and other places containing combustible materials. It 
can be sent to any convenient distance, and the apparatus for 
producing it can be contained in à common chest." 


This paragraph appears to have attracted considerable atten- 
tion, and to have gone the rounds of the Scottish newspapers, 
for in the same journal of Oct. 30 the following letter from 
Lindsay himself appeared : 


ELECTRIC LIGHT. 


SIR, —As a notice of my electric light has been extensively circu- 
lated, some persons may be anxious to know its present state, and my 
views respecting it. 

The apparatus that I have at present is merely a small model. It 
has already cost a great deal of labour, and will yet cost a good deal 
more before my room is sufficiently lighted. Had circumstances 
permitted, it would have been perfected two years ago, as my plans 
were formed then. Iam writing this letter by means of it, at 6in. or 
8in. distant ; and, at the present moment, can read a book at the 
distance of 14ft. From the same apparatus I can get two or three 
lights, each of which is fit for reading with. I can make it burn in 
the open air, or in a glass tube without air, and neither wind nor 
water is capable of extivguishing it. It does not inflame paper nor 
any other combustible. "These are facts. 

As I intend in a short time to give a lecture on the subject, my 
views on the further progress will be unfolded then. A few of these, 
however, may be mentioned just now. | 

Brilliant illumination will be obtained by a light incapable of com- 
bustion ; and, on its introduction to spinning mills, conflagrations 
there will be unheard of. Its beauty will recommend it to the fashion- 
able; and the producing apparatus, framed, may stand side-by-side 
with the piano iu the drawing-room. Requiring no air for combustion, 
and emitting no offensive smell, it will not deteriorate the atmosphere 
in the thronged hall. Exposed to the open day, it will blaze with 
undiminished lustre amidst tempests of wind and rain; and, being 
capable of surpassing sll lights in splendour, it will be used in light- 
houses and for telegraphs. The present generation may yet have it 
burning in their houses and enlightening their.streets. Nor are these 
predictions the offshoots of an exuberant fancy or disordered imsgina- 
tion. They are the anticipated results of laborious research and of 
countless experiments. Electricity, moreover, is destined for mightier 
feats than even universal illumination. J. B. LINDSAY. 

Dundee, Oct. 28, 1835. 


At the time when Lindsay took up the subject, and for many 
years after, the voltaic electric light was nothing more than a 
rare and costly laboratory experiment, just as it left the hands 
of Humphrey Davy, its discoverer. To show this I need only 
mention a few historical facts. 

On Sept. 22, 1800, Humphrey Davy wrote: I have found that 
this substance [well-burned wood charcoal] possesses the same 
properties as metallic bodies in producing the shock and spark 
when made a medium of communication between the ends of 
the galvanic pile of Signor Volta (Nicholsow's Journal, October, 
1800, p. 150). In further experiments of the same kind he 
found that when, instead of the metals, pieces of well-burned 
charcoal were employed, the spark was larger and of a vivid 
whiteness (Journal of the Royal Institution, 1802, vol. i., p. 106). 

In some experiments described in the Philosophical Magazine, 
1801, Moyes, of Edinburgh, remarked that the voltaic pile was 
at the height of its strength if sparks were seen in the light of 
day, even when taken with a piece of charcoal held in the hand 
(vol. ix., p. 219). 

In March, 1802, Citizen Robertson, a celebrated aeronaut, a 
friend of Volta, and one of the founders of the Galvanic Society 
of Paris early in this century, publicly exhibited the electric 
light from two pieces of charcoal with a pile of 120 elements of 
zinc and silver (Journal de Paris, March 12, 1802). 

In the same year Curtet, according to Quetelet, observed the 
light between carbon points (Encyclopedia Britannica, ninth 
edition, vol. viii., p. 58.) 


(To be continued.) 
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ELECTRIC LIGHTING PROVISIONAL ORDERS. 


The following is the complete official list of the applica- 
tions for provisional orders which have been deposited with 
the Board of Trade for consideration during the 1899 


session : 


Title of Order and Description of Ares. 

Alloa Electric Lighting Order.—The 
Burgh of Allos. 

Arbroath Electric Lighting Order.— 
The Parliamentary Burgh of 
Arbroath. 

Ashford (Kent) Electric Lighting 
"ir ER Urban District of Ash- 
ord. 

Audenshaw Electric Lighting Order. — 
The Urban District ot Audenshaw. 
Aylesbury Electric Lighting Order.— 
The Urban District of Aylesbury. 
Barmouth Electric Lighting Order.— 
The Urban District of Barmouth. 
Barnstaple Electric Lighting Order.— 

The Borough of Barnstaple: 

Bexley Electric Lighting Order. — The 
Urban District of Bexley. 

Bognor Electric Lighting Order. — The 

rban District of Bognor. 

Bournemouth Corporation Electric 
Supply Order. — The Borough of 
Bournemouth. 

Brentford Electric Lighting Order.— 
The Urban Sanitary District of 
Brentford. 

Broadstairs, Westgate, and Birchington 
Electric Power Distribution and 
Lighting Order.—The Urban Dis- 
tricts of Broadstairs and St. Peter's, 
and the contributory places of West- 
gate-on-Sea and Birchington-on-Sea. 

Burslem Electric Lighting (Extension) 
Order. —The Parish of Wol-tanton. 

Camborne Electric Lighting Order. — 
The Urban District of Camborne. 

Carshalton Electric Lighting Order.— 
The Urban District of Carshalton. 

Castleford Electric Lighting Order.— 
The Urban District of Oastleford. 

Cheltenham (Extension) Electric Light- 
ing Order. — Borough of Cheltenham. 

Cheriton Urban. District Electric 
Lighting Order. —The Urban District 
of Cheriton. 

Christchurch, Pokesdown. and District 
Electric Lighting Order. — The 
ign ee Borough of Christchurcb, 
the Urban Districts of Pokesdown 
and Winton, and the Rural District 
of Christchurch. 

Clontarf Electric Lighting Order.— 
The Township of Clontarf. 

Cromer Electric Supply Order.—The 
Urban District of Cromer. 

Crowborough Electric Lighting Order. 
The Parishes of Frant, Rotherfield, 
Buxted, Mayfield, Withyham, and 
Hartfield. 

Darfield Electric Lighting Order. —The 
Urban District of Darfield. 

Dakinfield Electric Lighting Order. — 
The Urban District of Dukinfield. 

Dumfries Electric Supply Order. —The 
Royal Burgh of Dumfries. 

Durham Corporation Electric Lighting 
Order. — The Municipal City of 
Durham. 

East Barnet Valley Electric Lighting 
Order. —The Urban District of East 
Barnet Valley. 

Eastbourne Electric Supply Order.— 
The Borough of Eastbourne. 

East Retford Electric Supply Order. — 
The Borough of East Retford. 

Electrical and General Engineering 
Company Order (see Hendon). 

Erith Electric Lighting Order.—The 
Urban District of Erith. 

Failsworth Electric Supply Order.— 
The Urban District of Failsworth. 
Farnborough Electric Lighting Order. 

The Urban District of Farnborough. 

Fenton Electric Lighting Order. — The 
Urban District of Fenton. 

Finchley Electric Lighting Order.— 
The Local] Government District of 
Finchley. 

Glossop Corporation Electric Lighting 
Order. —The Borough of Glossop. 


" Applicants. 
The Commissioners of the 
Burgh. 
The Corporation. 


The Urban District Council. 


The Urban District Council. 

The Urban District Council. 

David Davies, Esq. 

The Urban Electric Supp!y 
Company, Limited. 

The Urban District Council. 

The Urban District Council. 


The Corporation. 
The Urban District Council. 


The Isle of Thanet Light 
Railways (Electric) Com- 
pany, Limited. 


The Corporation. 

The Camborne Electricity 
Supply Company, Limited. 

The Electrical Power Distri- 
bution Company, Limited. 

The Urban District Council. 

The Corporation. 

The Urban District Council. 

The Bournemouth and Poole 


Electricity Supply Oom- 
pany, Limited. 


TheTownship Commissioners. 
The Urban District Council. 
The Crowborough District 

Gas Company, Limited. 
The Urban District Council. 
The Urban District Council. 
The Oorporation. 


The Corporation. 
The Urban District Council. 


The Corporation. 
The Corporation. 


The Urban District Council. 
The Urbano 
The Urban 
The Urban 
The Urban District Council. 


District Council. 
District Council. 


District Council. 


The Corporation. 


Title of Order and Description of Area. 

Gateshead Electric Lighting Order.— 
The Municipal Borough of Gates 
head. 

Gorton Electric Supply Order.—The 
Urban District of Gorton. 

Grays Thurrock Electric Lighting 
Order. — The Urban District of 
Grays Thurrock. 

Guildford (Extension) Electric Light- 
ing Order.—The Rural Districts of 
Guildford and Hambledon. 

Halesowen Electric Lighting Order. — 
The Rural District of Halesowen. 

Handsworth Electric Snpply Order. — 
The Urban District of Handsworth. 

Hartlepool Corporation Electric Light- 
ing Order.—The Municipal Borough 
of Hartlepool. 

Haslemere and District Electric Light- 
ing Order.—The Parishes of Hasle- 
mere and Shottermill and portions 
of the Parishes of Frensham and 
Thursiey. 

Haslingden Electric Lighting Order.— 
The Municipal Borough of Hasling- 


den. 

Hawick Electric Lighting Order.—The 
Burgh of Hawick. 

Heaton Norris Electric Lighting Order. 
The Urban District of Heaton Norris. 

Hendon Electric Lighting Order.—The 
Parish and Place of Hendon. 

Heywood Electric Supply Order. —The 
Borough of Hey wood. 

Horsham Electric Lighting Order.— 
The Urban District of Horsham. 

Ilkeston Electric Supply Order. —The 
Borough of Ilkeston. 

Inverness Electric Lighting Order.— 
The Royal Burgh of Inverness. 

Keighley Electric Supply Order. —The 
Borough of Keighley. 

Kilmarnock Electric Lighting Order.— 
The Burgh of Kilmarnock. 

Kirkcaldy Electric Lighting Order.— 
The Municipal Burgh of Kirkcaldy. 

Knutsford Electric Supply Order.— 
The Urban District of Knutsford. 

THE CouNTY OF 


Battersea aud Fulham Electric Light- 
ing Order.—The Parish of St. Mary, 
Battersea, and the Parish of Fulham. 

Bermondsey Electric Lighting Order. 


The Parish of Bermondsey. 

Bethnal Green Electric Lighting 
Order.—The Parish of Bethnal 
Green. 


Blackheath and Greenwich District 
(Extension) Electric Lighting Order. 
Portion of the Lee District. 

City of London Electric Lighting 
Order.—The City of London an 
the Liberties thereof. 

City of London, 8t. Luke, Middlesex, 
and Holborn Electric Lighting 
Order.—The City of London, the 
Parish of St. Luke, Middlesex, and 
the Holborn District. 

County of London (East) Electric 
Lighting Order.—The parishes ot 
St. Mary, Stoke Newington, Hack- 
ney, and St. Matthew, Bethnal 
Green, and the Districts of Poplar 
and Whitechapel. 

Oounty of London (South-East) Elec- 
tric Lighting Order. — The parishes 
of Bermondsey, Rotherhithe, St. 
Paul, Deptford, and St. Nicholas, 
Deptford, portion of the Parish of 
Lambeth, and the Districts of 
Lewisham and Lee. 

Kensington Vestry Electric Supply 
Order.—The Parish of St. Mary 
Abbotts, Kensington. 

Lewisham District Electric Lighting 
Order. — The Lewisham District. 

Metropolitan Electric Supply (City) 
Lighting Order. — The City of 
London. 

Plumstead Vestry Electric Lighting 
Order. —The Parish of P:umstead. 


Longton Electric Supply Order.—The 
Borough of Longton. 

Ludlow Electric Supply Order.—The 
Borough of Ludlow. 

Lye and Wollescote Electrio Lighting 
Order. —The Urban District of Lye 
and Wollescote. 


Applicants. 
The Electrical Power Distri- 
bution Company, Limited. 
The Urban District Council. 


The Urban District Council. 
The Guildford Electricity 

Supply Company, Limited. 
The Rural District Council. 
The Urban District Oouncil. 
The Corporation. 


E. O. Preston, Esq. 


The Corporation. 


The Urban Electric Supply 
Company, Limited. 
The Urbau District Council. 


The Electrical and General 
Engineering Oompany. 

The Corporation. 

The Urban District Council. 
The Corporation. 

The Corporation. 

The Corporation. 

The Corporation. 

The Corporation. 


The Urban District Council. 


LONDON, 

The Ccunty of London and 
Brush Provincial Electric 
Lighting Company, Limited 

The Vestry. 


The Vestry. 


The Blackheath and Green- 
wich District Electric 
Lighting Company, Limited 

The Ohariug Cross and Stran 1 
Electricity Supply Cor- 
poration, Limited. 

The Smithfield Markets 
E ectric Supply Company, 
Limited. 


The County of London and 
Brush Provincial Electric 
Lighting Company, Limited 


The County of London and 
Brush Provincial Electric 
Lighting Company, Limited 


The Vestry. 


The Board of Works. 


The Metropolitan Electric 
Supply Company, Limited. 


The Vestry, 
The Corporation. 


The Corporation. 
The Urban District Council, 
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Title of Order and Description of Area. 
Lymington Electric Lighting Order. — 
The Borough of Lymington. 


Maerdy Electric Lighting Order.— 
Portion of the Parish of Ystrady- 
fod wg. 

Mansfield Corporation Electric Light- 
ing Order.—The Borough of Mans- 


field. 
Merthyr Tydfil Electric Lighting 
Order.—The Urban District of 


Merthyr Tydfil. 

Mexborough Electric Lighting Order. 
The Urban District of Mexborough. 

Midland Electric Power Distribution 
and Lighting (Extension) Order. — 
The Borough of West Bromwich, 
the Urban Districts of Amblecote, 
Brierley Hill, Handsworth, Perry 
Barr, Quarry Bank, and Smethwick, 
the Rural District of Kingswinford, 
and a portion of the Rural District 
of Walsall, in the County of Staf- 
ford ; and the Borough of Dudley, 
the Urban Diatricts of Lye and 
Wollescote, Oldbury, and Stour- 
bridge, and the Rural District 
of Halesowen, in the County of 
Worcester. 

Mirfield Electric Lighting Order.—The 
Urban District of Mirfield. 

Musselburgh Electric Lighting Order. 
The Burgh of Musselburgh. 


Newcasatle-nnder-Lyme Electric Supply 


Order. — The Municipal Borough of 


Newcastle-under-Lyme. 

Newport (Isle of Wight) Electric 
Lighting Order.—The Borough of 
Newport (I. of W.). 

Newton Abbot Electric 
Order.—The Urban 
Newton Abbot. 

Partick Electric Lightiog Order.—The 
Burgh of Partick. 

Pemberton Electric Supply Order.— 
The Urban District of Pemberton. 
Penzance Electric Lighting Order.— 

The Borough of Penzauce. 

Rawtenstall Electric Lighting Order — 
The Borough of Rawtenstall. 

Rhyl Electric Lighting Order. —The 
Urban District of Rhyl. 

Royal Leamington Spa Electric Light. 
ing Order.—The Borough of Royal 
Lesmington Spa. 

Royal Leamington Spa Electric Light 
and Power Order.—The Borough of 
Royal Leamington Spa. 

Rugby Electric Lighting Order.—The 
Urban District of Rugby. 

Runcorn Electric Lighting Order.— 
The Urban District of Runcorn. 

Ryde Electric Lighting Order.—The 
Borough of Ryde. 

Ryde Electric Lighting Order.—The 
Borough of Ryde. 

Sandown and Shanklin Electric Light- 
ing Order. — Tke Urban Districts of 
Sandown and Shanklin. 

Shipley Electric Lighting Order. —The 

rban District of Shipley. 

Slough and Datchet Electric Lighting 
Order.—The Parishes and Places 
of Farnham Royal, Stoke Poges, 
Datchet, Slougb, and Upton-cum- 
Chalvey. 

Stourbridge Electric Lighting Order. — 
The Urban District of Stourbridge. 
Sutton Coldfield Electric Lighting 
Order. — The Borough of Sutton 

Coldfield. 

Swinton Electric Lighting Order.— 
The Urban District of Swinton. 

Swinton and Pendlebury Electric 
Lighting Order.—The Urban Dis- 
trict of Swinton and Pendlebury. 

i Electric Lighting Order. — 

he Urban District of Teignmouth. 

Twickenham and Teddington Electric 
Lighting Order.—The Urban Dis- 
tricts of Twickenham and Tedding. 
ton, 

Walker Electric Lighting Order.—The 
Urban District of Walker. 

Walton-on Thames and Weybridge 
Electric Supply Order.—The Urban 
Districts of Walton-on-Thames and 


Weybridge. 


Lighting 
District of 


Applicants. 

The Lymington Electric 
Light and Power Com- 
pany, Limited. 

The Mardy Electric Light 
Company, Limited. 


The Corporation. 


The Merthyr Electric Trac- 
tion and Lighting Com- 
pany, Limited. 

The Urban District Council. 


The Midland Electric Corpo- 
ration for Power Distribu- 
tion, Limited. 


The Urban District Council. 


The Drake and Gorham Elec- 
tric Power and Traction 
PioneerSyndicate, Limited. 

The Corporation. 


The Ventnor Electric Light 
and Power Company, 
Limited. 

The Urban Electric Supply 
Company, Limited. 


The Kelvinside Electricity 
Company, Limited. 

The Urban District Council. 

The Urban Electric Supply 


Company, Limited. 
The Corporation. 


The Urban District Council. 

The Corporation. 

The Midland Electric Light 
and Power Company, 
Limited. 

The Urban District Council. 

The Urban District Council. 

The Corporation. 

The Ryde Electric Light and 
Power Company, Limited. 

The Ventnor Electric Light 
and Power Company, 
Limited. 

The Urban District Council. 


Messrs. Laing, Wharton, and 
Down, Limited. 


The Urban District Council. 


The Corporation. 


The Urban District Council. 
The Urban District Council. 


The Urban District Council. 

The Twickenham and Ted. 
dington Electric Supply 
Company, Limited. 

The Urban District Council. 


The Electric Works Company, 
Limited. 


Title of Order and Description of Area. Applicants. 

Wath-upon-Dearne Electric Lighting The Urban District Council. 
Order. — The Urban District of Wath- 
upon- Dearne. 

Wednesbury Electric Supply Order. — 
The Borough of Wednesbury. 

West Kent Electricity Supply Order.— 
The Parishes and Places of Bexley, 
Crayford, and Erith. 

Weston-super-Mare Electric Lighting 
Order. — The Urban District of 
Weston-super-Mare. 

Winsford Electric Lighting Order.— 
The Urban District of Winsford. 

Worksop Electric Lighting Order.— 
The Urban District of Worksop. 


The Corporation. 


The West Kent Electricity 
Supply Company, Limited. 


The Weston-super-Mare Elec- 
tric Light and Power 
Syndicate. 

The Urban District Council. 


The Urban District Council. 


THE ELECTRIC LIGHTING OF WARRINGTON. 


The following is an abstract of a report recently pre- 
sented by Mr. A H. Preece, A.M.LC.E., to the Electric 
Lighting Committee of Warrington, for which we are 
indebted to a local paper, the Examiner: 


Mr. Preece says the Corporation have already shown that 
they are fully alive to the enormous advantages of acquiring 
undertakings such as the supply of water and of gas. It now 
remains for them to establish a suitable electricity supply and 
an adequate tramway service. Legislation has done everything 
to assist municipalities in undertaking enterprises which are 
essentially for the benefit of the ratepayers, and they are 
neglecting their duties if they fail to take advantage of their 
opportunities. An adequate supply of electricity is one of the 
necessities of the age. It is a rival to gas, but there are no 
cases where the two industries have not flourished side by side. 
They each have their uses, and there is no fear of à successful 
electricity supply interfering with any gas undertaking. The 
supply of electricity in the hands of local authorities has been a 
phenomenal success. There are no cases of failure, but a few 
undertakings have been unable to meet the heavy payments 
for interest and sinking fund (which alone amount to nearly 
6 per cent. in the capital expenditure) in the first year's trading. 
It is difficult for a commercial undertaking to pay working 
expenses and 6 per cent. beyond directly it starts. However, 
the records of the second and third year's working in nearly 
every case show good net profits. "There are now over 80 local 
authorities, Mr. Preece points out, supplying electricity in their 
districts. Over 25 works are in progress, and many more are 
about to start. In the provinces alone, out of a total of 
2,000,000 lamps connected to supply stations, over 1,500,000 
are served by municipal worka. The total capital invested in 
municipal works exceeds £4,000,000, and the Local Government 
Board are continually holding enquiries for further loans for 
new works and for extensions. It is interesting also to find 
numerous authorities negotiating, and, when possible, pur 
chasing the successful undertakings recently established by 
companies in their districts. Such towns as Liverpool, Sheffield, 
Birmingham, Hastings, have had to pay very large premiums 
to obtain that which they thoughtlessly gave away a few 
years ago. 

Proceeding to define his scheme for Warrington, Mr. Preece 
remarks that the compulsory area includes the following streets : 
Bridge - street, Bold - street, Sankey - street, Palmyra - square, 
Wilson Patten-street, and Horsemarket-street. This is only 
a small portion of the borough, but in it are included many of 
the principal public buildings and shops. It was extremely 
difficult to estimate the probable demand in this area, but in 
his opinion the first plant should be large enough to supply not 
less than 10,000 8-c.p. or 5,000 16-c.p. lamps burning at one 
time, or 12,500 8.c.p. lamps fixed in consumers’ premises. In 
nearly every town it had been necessary to consider extensions 
before the plant had been in working order six months. In 
many cases the first plant had afterwards proved small, and 
hence uneconomical. It was not wise to have engines and 
dynamos of small sizes. The plant proposed would always be 
economical, however large the installation might become. The 
improved lighting of sume of the streets gave everyone an 
interest in the undertaking. It was of advantage to all who 
used the streets, and it acted as a good advertisement to the 
industry. Hence he suggested that arc lamps, which gave a 
brilliant light, should be fixed about 70 yards apart in such 
streets as Bridge-street, Sankey-street, and Horsemarket- 
street. The lighting would be increased at least five times, and 
the cost would not be very much above the present cost. The 
scheme recommended as a start would therefore consist of a 
plant for 12,500 lamps, including 20 arc lamps in the streets. 
Adequate mains would also be provided in all the compulsory 
streets, with plenty of spare pipes for drawing in new feeders. 

Referring to the site for the electrical works, Mr. Preece 
states that the site in the old gasworks is in every way suitable 
for the undertaking. It is central and there is plenty of room. 


THE ELECTRICAL ENGINEER, JANUARY 6, 1899. 


25 


The plans submitted with the report show the extent of the 
buildings and the proposed arrangement of the generating 
plant. There was space for at least 5,000 h.p. Thus the 
ultimate plant could supply 100,000 8-c.p. lamps and 1,000 h.p. 
for electric tramways. It was impossible to say what Warrington 
would be even 10 years hence, but it was doubtful whether it 
would require so much power by then. If it did so, the Electric 
Lighting Committee would be fully justified in requisitioning 
further portions of the site which were now given to other 
purposes. 

The question of system Mr. Preece says is generally deter- 
mined by the site. The central position of the old gasworks 
enabled him to recommend the low-pressure three-wire system. 
This system was of sufficient adaptability, now that 440 volts 
was permitted, to reach points over 14 miles away. It also 
allowed the use of accumulators to store electricity and eupply 
all the energy required after midnight. The pressure was suit- 
able for tramways, so that the engines and dynamos could be 
used to generate electricity for lighting purposes and for the 
tramways. 

Mr. Preece proceeds to give a detailed statement of the esti- 
mated capital expenditure incurred in erecting plant and laying 
mains, etc., for an estimated demand of 12,500 8-c.p. lamps. . 
He estimates the total cost of the scheme as shown on the 
drawings, but exclusive of the buildings, as follows: machinery, 
mains, etc., £24,600; destructors and platform, £3,100; 
engineering and contingencies, £2,300—total, £30,000. Mr. 
Preece, after giving a brief description of the proposed arrange- 
ment of the works, gives a carefully prepared estimate of the 
probable financial result, and from comparative statements of 
the cost of working in other towns is able to show that, 
assuming the output at the low figure of 170,000 units, there 
would be a profit after paying working expenses and interest 
and sinking fund. He states that he has taken no credit for 
the destruction of the refuse, nor for the probable saving on 
coal. He had not the least doubt that a considerable benefit 
would be obtained from the combination. 

Mr. Preece further points out that the streets in the com- 
Tu area contain many important buildings and places of 
usiness ; while many others are quite close to the compulsory 
area, which may be reached without difficulty or great expense. 
The total of 10,000 lamps should be easily obtained in 12 months 
after starting. In addition to the demand from private con- 
sumers for electricity for lighting, there was the supply of elec- 
tricity for power purposes. In Warrington there were numerous 
factories, and if power was supplied at a cheap rate it was certain 
to be largely adopted, especially by the smaller firms. An elec- 
tric motor was clean. It was easily placed directly on the spot 
where power was required. It could be adapted to any speed or 
gearing. It also did not require the same attention as an engine 
and a boiler, or even a gas-engine. There was a large gain in 
being able to turn the power on and off at à moment's notice, 
without causing waste of energy and consequent waste of 
money. The generating works had also been specially arranged 
with a view to supplying electricity to tramways. The lighting 
load was never required more than two or three hours per day 
at its maximum, and hence there is only a very short time 
available for the earning of the necessary profits. When electric 
tramways were supplied the staff and the plant were fully utilised, 
and everything was worked at its maximum efficiency for some 
hours every day. The result was that electricity could be 
ec at less than half the cost when only a lighting 
oad was supplied. He recommended the committee to take 
immediate steps to carry out a scheme, at an estimated cost of 
£30,000, exclusive of the buildings; the scheme to be so 
arranged that power might be supplied to private consumers, 
and, when necessary, to electric tramways. He recommended 
that two refuse destructors should be erected in connection 
with the boilers for the generating plant, in order that the 
waste heat produced by the destructor of the town refuse 
might be utilised as much as possible. A cheap supply of 
electricity would bring electric light and electric power within 
the reach of everyone, and the conditions of working in all 
places of business would be immensely improved. Financial 
success was assured, and he felt convinced that the under- 
taking would prove in every way of immense benefit to 
Warrington. 


COMPANIES' MEETINGS AND REPORTS. 


ELECTRICAL COPPER COMPANY, LIMITED. 


The second annual general meeting was held on Friday at the 
offices, 14, Sherborne-lane, Mr. William Jacks presiding. 

The Chairman, having referred to the heavy loss which the 
Company had sustained by the death of Mr. H. M. Matheson, who 
had previously guided the affairs of the Company, said he could 
not pretend that the report was as favonrable as they could have 
desired it to be. The process was, he said, a perfect success, but 
when they came to apply it on a large mechanical scale, difficulties 
arose similar to those which often occurred in connection with new 


inventions, but which had not been anticipated in their case. 
Some of the machinery was very complicated and not suitable 
for the purposes for which the inventors intended it, but the value 
of the machinery which had to broken up had amounted to 
only £392. No depreciation had been written off, first because 
all the machinery was new, and, in the second place, in regard 
to those machines which were defective or unsuitable, claims had 
been made on the suppliers. He had told them the worst that 
could be said about the Company. A great change for the better 
had been made within the last three or four months in the 
mechanical management, by which they had been enabled to 
introduce economies which had very materially changed the com- 
plexion of their accounts. They had only within the laat few 
months overcome the difficulties to be expected in the application 
of the process on a large scale. They had now produced 100 tons 
‘of copper, and they had orders on their books for 30 tons more, 
many of them being repeat orders. Their policy for the future 
was to prove to other manufacturers the superiority and cheapness 
of the Company's process, and, without entering into irritating 
competition with them, to sell them the patents for a lump sum or 
for a fixed royalty. He concluded by moving the adoption of the 
report. 

Mr. H. B. Falton seconded the motion, which was adopted.— 
The Times. 


UNITED RIVER PLATE TELEPHONE COMPANY. 


The half-yearly meeting of this Company was held on Tuesday 
at Winchester House, E. C., under the presidency of Mr. J. Irving 
Courtenay. | 
The Chairman explained that the meeting was not for the 
purpose of receiving a report and accounts, but for placing before 
the shareholders the position of the Company. He said the 
Company might with confidence look forward to fair progress and 
to a sound business. The field in the River Plate was constantly 
widening, and the demands increasing in every direction for 
telephone services, switchboards, cables, and plant. Both sub- 
scribers and revenue had increased during the last half-year, and 
the financial position of the Company was stronger now than ib 
bad ever been. Twenty-eight thousand pounds of the 5 per cent. 
debenture stock had been allotted in anticipation of expenditure 
on their central office building, and the balance of £20,000 might 
probably be required in another six months. In view of the large . 
expenditure before the Company the directors did not feel it 
prudent as yet to recommend the payment of an interim dividend. 
The proceedings closed with a vote of thanks to the chairman, 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Edinburgh.— The Magistrates and Council invite tenders for 
various work in their electric lighting station in Macdonald-road. 
Tenders by Jan. 9, 1899. 


Burnley.—The Corporation invite tenders for the supply and 
delivery at their electricity supply station of underground cables. 
Tenders by Jan. 10, 1899. 


Southampton.—The Corporation invite tenders for the supply 
of transformers and fittings, particulars of which will be found in 
our advertisement columns. Tenders by 16th inst. 


Glasgow. The Corporation invite tenders for providing and 
erecting generating plant at one or other of their new electricity 
works. Further particulars appear in our advertising columns. 
Tenders by Jan. 21, 1899. 


Govan.—The Commissioners invite tenders for boilers, engines, 
dynamos, etc., for electric lighting. Specifications, etc., may be 
obtained from Mr. W. Arnot, C.E., 79, West Regent-street, 
Glasgow. Tenders by 23rd inst. 


Lowestoft.—The Mayor and Corporation of the borough of 
Lowestoft are prepared to receive tenders for the supply and 
erection of various plant, all detaile of which appear in our 
advertisement columns. Tenders by Feb. 6. 


Tunbridge Wells.—Tenders are required by the Corporation for 
the erection of three telephonic fire-alarms within the borough. 
The position of the fire-alarms required will be as follows: (1) 
Grosvenor Bridge, (2) St. James’s Church, (3) The Royal Oak. 
Tenders by Jan. 11. 


Rochdale.—Tenders are required by the Gas Committee for the 
erection of buildings required for the proposed electricity works. 
The plans may be seen on application to Mr. T. Banbury Ball, the 
manager, at the Gasworke, from whom copies of bill of quantities 
may be obtained on payment of the sum of £3. 3s., which will be 
eae on receipt of a bona fide tender. Tenders by noon on 

an, 17. 


Barrow-in-Furness.—Tenders are required by the Corporation 
for the wiring of the free library, Cornwallis-street. Plan of the 
building may be seen at the office of the Borough Electrical 
Engineer, Town Hall, and specification may be obtained from Mr. 
C. F. Preston, town clerk, Town Hall, Barrow-iu-F'urnees, on pay- 
ment of £1. 18., which will be returned on receipt of a bona fide 
tender. "Tenders by 12 noon on Jan. 20. 


Hull.—The Corporation invite tenders for the following work in 
connection with the tramways—viz, (Contract No. 16) pipes and 
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fittings for power station and condensing mains from dock; (20) 
builders’ work for two car-sheds and other buildings, area about 
4,000 square yards; (21) steel roof trusses, steel columns, etc., for 
above car-sheds. Particulars, etc., may be obtained from Mr. 
A. E. White, city engineer, Town Hall, Hull. A deposit of £1 for 
each contract will be required, which will be returned on receipt 
of a bona fide tender. Tenders before noon on Jan. 13. 


Loudon.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four gas-engines, 
with starting appliances, at the proposed Victoria-embankment 
electric lighting station, in the parish of St. Martin in- the-Fields. 
Persons desiring to submit tendere may obtain the drawings, 
specification, form of tender, and other particulars at the 
Engineer’s Department, County Hall, Spring-gardens, S.W., 
upon payment of £2. This amount will after the Council or its 
committee has come to a decision upon the tenders received, but 
not before, be returned to the tenderer, provided he shall have 
sent in a bona fide tender and not have withdrawn the same. 
Tenders will be received up to 10 a.m. on Jan. 31. 


London.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four continuous- 
current dynamos. one motor-generator, two switchboards with 
switches, measuring instrumente, and other work required for the 
proposed Victoria-embankment electric lighting station, in the 
parish of St. Martin-in-the-Fields. Any person desiring to 
submit a tender may inspect the drawings and obtain the 
specifications, forms of tender, etc., on application at the 
Engineer's Department, County Hall, Spring-gardens, S. W., 
and upon payment of £2. This amount will, after the Council 
or its committee shall have come to a decision upon the tenders 
received, but not before, be returned to the tenderer, provided 
he ehall bave sent in a bona fide tender and not have withdrawn 
the same. Tenders by 10 a m. on Jan 31. 


Shanghai.—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streets of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey’s- 
square, St. Mary-axe, London, E. C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by thedepositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic addrees Dynamo, Shanghai ; 
' ABC,” fourth edition, and Engineering " codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on March 15. 


Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang: *' Resolution VIII.—That the Council be 
and ie hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a viow to the community bein 
supplied with an adequate and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 yeara for the exclusive right of eetablishing and 
working a telephone system in Shanghai. Plans may be seen and 
particulars obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's-aquare, St. Mary-axe, London, E. C., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and Engineering" codee used). Sealed 
tenders, endorsed Tender for Telephone Concession," to be sent 
to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Stirling. —The Corporation have accepted the following tenders 
for the erection of the electric lighting station: Hamilton, mason 
and brickwork ; Short and Fairful, joiners ; R. Frater, plumber ; 
J. Davie and Sons, ironwork ; R Foster, plasterer ; Blair, slater ; 
J. Dowell, painter. Total, about £3,000. 


Leeds.—The Corporation Tramwaya Committee have accepted 
the following tenders for the final contracts for works in connection 
with the electric equipment of the Headingley and Chapeltown 
and Hunslet tramways: Messrs. W. T. Henley’s Telegraph Works 
Company, North Woolwich, underground pipes and conductors, 
£8,966; Messre. Greenwood and Batley, switchboards and 
auxiliaries, £5,330. 


Accrington.—The following tenders have been accepted by 
the Legal and Parliamentary Committee of the Accrington Town 
Council: (Section C) steam engine and dynamos, £5,321. 10s., 
items of allowances deducted, £2330, Messrs. Johnson and 
Phillipe—net tender, £2,991, 103. ; (Section D) storage battery. 
Chloride Electric Storage Syndicate, £910 ; (Section E) electrical 
instrumente, £991, items of allowances deducted, £350, Crompton 
and Co,—net tender, £641; (Section F) cables and street boxes, 
£6,050, items of allowances deducted, £1,500, W. T. Glover and 
Co. — net tender, £4,500. 


BUSINESS NOTES. 


Dublin. —The electric lighting of Amiens- street Station has been 
decided upon. 

Birmingham. — The Council have decided to light the Council. 
chamber by electricity. 

Southport.—The Preston Town Council have decided to oppose 
the Southport and Lytham Tramroad Bill. 


Southgate.—The North London Electricity Company have for 
the present withdrawn their application for parliamentary powers. 


Southport.—The Town Council have sealed a mortgage securing 
to the Public Worka Loan Commissioners the sum of £21,178 on 
electricity account. . 


Barnstaple.—The Town Council have decided to oppose an 
application for electric lighting powers, and to apply for powers 
themselves as soon as poesible. 

Colonial Office.—Mr. Chamberlain has finally approved of the 
electric lighting to be installed throughout the Colonial Office. 
Hitherto electricity has been only in partial use. 


Calendar.—Mesers. Croggon and Co., Limited, Liverpool and 
Glasgow, have issued a small wall calendar illustrative of electric 
belle, indicators, and electric light wiring sundries, 


Crompton and Co., Limited. —The directors have declared an 
interim dividend at the rate of 5 per cent. per annum upon the 
shares of the Company for the half-year ending Sept. 30 last. 

Personal.—Mr. H. W. Miller has resigned the post of engineer 
and manager to the Guernsey Railway Company, Limited, having 
accepted an appointment with the British Thomson-Houston 
Company. 

Peterborough.—The electrical engineer is proceeding with the 
preparation of the plane and specifications of the electricity supply 
works, The specifications are to be printed and circulated as early 
as possible. 

Newcastle.—The estimates for street-lighting for the year 
adopted at the Wednesday meeting of the City Council include 
the following item: cost of electric lighting 24 arc lampe at £42 
each, £1,008. 

Poitiers (Franoe).— A public adjudication of tenders will take 
place next month for the construction and working of new tram- 
ways. Particulars may be obtained from the Prefecture de Vienne, 
Poitiers, France. 


Central London Railway.—The Central London Railway 
Company’s Bill for the purpose of obtaining an extension of time 
until June, 1900, provides for powers to pay interest out of capital 
during the additional period of construction. 

Dissolution of Partnership. — Messrs. Boyd and Alcock, 
electrical engineers, etc., Willesden House, Llandudno, have 
dissolved partnership by mutual agreement. Mr. Alcock is 
carrying on business on his own account ab the above address. 


Charing Cross and Strand Electricity Supply Corporation, 
Limited.—The coupons on the 5 per cent. debentures of the above 
Corporation, numbered 1 to 700, due Jan. 1, are being paid at 
the Union Bank of London, Charing Cross branch, 66, Charing- 
cross, S. W. 

Bury St. Edmunds —The Local Government Board have sanc- 

tioned a modified scheme of electric lighting for Bury St. Edmunds. 
This embraces the compulsory area — the central portion of 
the borough. The amount of loan sanctioned is reported to be 
between £15,000 and £16,000. 
. The Exchange.—aAll electric shares are in demand for invest- 
ment account. Current prices are in most cases several points 
lower than théy were six months ago. A general improvement is 
expected in the New Year, as most companies are expected to 
show considerably-increased profite. 

Telegraph Extensions —A correspondent of the Press Associa- 
tion says the Postmaster-General announces that the money placed 
at his disposal by Parliament for telegraph extensions for the 
current financial year is already exhausted, and that it will not 
therefore be possible to put any fresh extension in hand until after 
March 31 next. 


Halifax.—The electric tramways have now been working six 
months. During that time 1,643,573 persons travelled on the cars, 
and the income was £6,853 4s. 7d. The Corporation have obtained 
powers to extend the system to other parts of the town, and it is 
stated that the carrying out of the work will not be delayed longer 
than necessary. 

Brierley Hill.—At a recent meeting of the District Council the 
resolutions passed by the Council on July 4 and Dec. 5, refusing 
the Council's assent to, and opposing the grant of, a provisional 
order under the Electric Lighting Acts to the Midland Electric Cor- 
poration for Power Distribution were again discussed, but nothing 
further was done. 


Chelmsford — There appears to be considerable friction between 
the Council and the electric lighting company, (p teeta being 
made alleging that the contract for lighting the borough was 
being carried out unsatisfactorily, while the breaking up of the 
pavements for the purpose of laying new mains is also complained 
of. The Lighting Committee have the matter in hand. 


Aberdeen —The members of the Watching and Lighting Com- 
mittee of the Town Council inspected on the 29ch ult. the new 
system of overhead electric lignting which has recently been fitted 
up in George-street. At a subsequent gathering the usual speeches 
were made, and the greatest satisfaction was expressed with the 
manner in which Mr. Anderson had carried out the work. 
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Sheffield.—The representatives of the Sheffield Corporation 
formally took possession of the Electric Light and Power Com- 
pany's undertaking on Saturday morning, and handed over to the 
representatives of the company a cheque for over £260,000. This 
payment is at the rate of £213. 8s. for each £100 inveated by the 


shareholders. The company had only been in existence seven 
years. 
Donnison, Berlyn, Sillem, and Co. — This firm have removed 


their North of England branch offices and showrooms to more 
extensive premises at 66, South John-street, Liverpool. We are 
informed that their London general manager, Mr. B. Garland 
Matthews, has been ordered by his doctor to change his residence 
for South Africa on account of continued ill-health, and has con- 
sequently been compelled to resign. 


Rotherham.—At the last meeting of the Town Council it was 
stated that the Corporation had had repeated applications from 
outside companies with regard to tramways, and they had raised 
objections on the plea that they intended some time to apply for a 
provisional order to carry out a tramway scheme for themselves. 
The Council was now awaiting the report of Prof. Kennedy with 
respect to the supplying of electricity. 


H. W. Sambridge and Son.—Mr. George W. Webb, of 153, 
Leathwaite-road, S. W., lias been appointed sole representative in 
London for the well-known and old-established firm of Messrs. 
H. W. Sambridge and Son, Highgate-street, Birmingham, manu- 
facturers of chandeliers, gas fittings, electric light fittings, curb 
suites, fire brasses and dogs, fire screens, jardiniéres, kettles, 
stands, etc., in brass and wrought iron. 


Ayr.—Last Thursday a considerable part of the town was for a 
time thrown into darkness through a breakdown of the electric 
light in circcit No. 1, which embraces Newmarket-street, the lower 
part of High-streot, part of Sandgate-street, and the whole of 
Newton. The failure was due to a fuse blowing in the Hope-street 
sub · station. This caused a temporary short-circuit, and blew the 
main works fuse. The current was restored within 35 minutes, 


Edison and Swan United Electric Light Company, Limited.— 
We are informed that this Company have recently laid down 
further special plant to enable them to cope with the increasing 
demand for their new type F measuring instruments. These 
Instruments are cased in cast brass, and the dials are silvered and 
engraved (not painted). All bearings are jewelled, and the greatest 
care is taken in calibration. From what we see, the prices are very 
moderate. 

Perth.—A joint meeting of the committees appointed by the 
Town and County Councils respectively for the purpose of con- 
sidering and watching over tbe Higbland Water Power Bill, 
which so materially affects the River Tay, was held on the 30th 
ult. An engineer is to be appointed to report on the whole scheme 
and its bearings on the different interests at stake. It is also 
propoeed to retain some eminent London authority to supplement, 
if need be, the work of the engineer. 

Bristol.— The Museum Committee of the Corporation have 
accepted the tender of Messers. Mendham and Co. for a large 
extension of the electric light into various rooms in the curator’s 
department in the Bristol Museum. This firm have just com- 
pleted the fitting of the electric light in the Pump-Room of the 
Clifton Grand Spa, use being made of the existing elaborate 
gas chandeliers ; and also the fitting of electric bells for Lord 
Fitzharding at his mansion at Hounslow. 


Warrington.—The Electric Lighting Committee of the Corpora. 
tion have received a report from Mr. A. H. Preece on the subject of 
establishing an electrical supply undertaking in the borough, an 
abstract of wbich appears in another column. Mr. Preece has 
pointed out that owing to the difficulty in obtaining early delivery 
of machinery it is necessary to take immediate steps if the installa. 
tion is to be ready next winter—a matter which should not be 
overlooked by the Electric Lighting Committee. 


Tenders. —The National Electric Free Wiring Company, Limited, 
have secured the contract for the complete incandescent and arc 
lighting of tbe Preston Electric Railway and Tramway Carriage 
Works, Scrand-road, Preston; aleo for the complete plant and 
wiring of Messrs. Margetson, Welch, and Co.’s premises in Long- 
lane, Bermondsey, and for the electric lighting of the Cooper's 
School of Art at Canterbury, and the installation of electric 
motors in Messrs. Lovibond’s brewery at Greenwich. 


Cheltenham.—The electrical engineer’s report states the maxi 
mum load thie winter at 367 kw. as against the maximum load of 
267 kw. last winter, and the largest week’s output at 16,740 units 
as against 11,130. Various extensions and lighting improvements 
have been agreed upon, and the electrical engineer is to bring up 
a schedule at the next meeting of the Council for all work sanc- 
tioned requiring loans for which application for sanction to borrow 
the sums required has not as yet been made to the Local Govern- 
ment Board. 

Wolstanton.— At the last meeting of the Parish Council a letter 
was read from the Electric Traction Company stating that an 
application was being made to the Board of Trade for an extension 
of time for the laying of the additional lines until August, 1899. 
It was decided to object to any such extension being granted. A 
draft copy of the electric lighting order sought by the Burslem 
Town Council was received, and the clerk was requested to confer 
with tbe solicitor to the District Council with regard to the clause 
referring to the electric lighting of Wolstanton. 

Northwich.—At a recent meeting of the Lighting Committee of 
the Urban District Council the clerk submitted a report by Mr. 
H. E. Humphrey upon the result of the electric trial lights fixed 


27 


in High-street and Witton-street. The thanks of the committee 
were tendered to Mr. Humphrey for his exhaustive report, which 
will be further considered by the committee. A sub-committee 
was appointed to consider and report upon the general lighting 
of the district, and also as to the advisability or otherwise of 
acquiring the illuminating power of the district. 

Western Australia.—4A special dispatch to the Financial News 
states that Mr. Cook and Mr. Childs, the engineers representing 
the firm of Mesars. J. G. White and Co., of New York, who have 
undertaken the conatruction of the Perth electric tramways, have 
arrived there, and are very favourably impressed with the prospects 
of the undertaking. They state that, owing to the heat of the 
climate, the hilly nature of the city, the badness of the roads, 
and the large and scattered area within the city boundaries, Perth 
is a model city for a successful tramway enterprise. 


Bursiem.—The Town Council in committee have consented not 
to oppose the application of the promoters of the tramways eaten- 
sions, etc., to the Board of Trade to prolong the time limited for 
the completion of the tramways until Aug. 7 next. A deputation 
from the tramways company has explained to the Council the diffi- 
culties they had had to contend with in carrying on the work. 
The chief one was that of obtaining suitable material in sufficient 
quantities, and the disputes which arose with the local authorities 
as to the kind of materials to be used had aleo delayed the 
completion of the work. 

Carlisle.—Owing to a slight delay last week in the completion 
of the chimney of the electric light generating station at the 
Citadel Station, the full installation of the new light, which had 
been provisionally fixed for Monday the first week-day in 1899, has 
had to be postponed for a fewdays. It is hoped that the electric 
light, however, will be fully switched on at the end of this week. 
It is expected that the tramways company will be in a position to 
begin the actual work of laying the tramways in March next. 
They are at present busy making arrangements and preparations 
with that object in view. 

Dudley.—The Railway, Tramway, and Electric Lighting Com- 
mittee of the Dudley Town Council recommend the purchase of 
two acres of land at Springsmire for a site for an electrical gene- 
rating station at £500. Considering the importance of the Cor- 
poration being in a position to supply electricity for traction 
purposes on the completion of the construction and electrical 
equipment of the tramway from Dudley Station to the borough 
boundary at Hart’s Hill, the committee has instructed Mr. Wilson 
to make enquiries for the necessary machinery, and to report to the 
next meeting of the committee. 

Wednesbury.— At the last meeting of the Town Council the 
Town Clerk announced that he had received a draft of the Bill 
proposed to be introduced into Parliament by the Britieh Electric 
Traction Company, to enable them to take over the powers of the 
South Staffordshire Tramways Company. In addition to providing 
for the purchase of the undertaking of the present company, it 
arranged for a lease of the tramways, and gave the local autho- 
rities power to purchase at the end of 35 years. It was decided 
that this question and a communication referring to the Wolver- 
hampton Tramways Bill ehould be referred to the General Purposes 
Committee, 

Crewe.—A public enquiry, on the application of the Town 
Council to borrow £26 000 for electric lighting purposes, was held 
by Mr. H. P. Boulnois, Local Government Board inspector, on 
the 4th inst. The Town Clerk said that the Corporation had 
secured a site off Edlescon-road covering 34 2r. 170, for which 
they were paying at tbe rate of £300 per acre. Mr. B. Hopkinson 
said he thought the site was extremely good and central, They 
proposed to erect a generating station covering about 8,000 square 
feet, the power to be supplied by two large engines and two emall 
ones. The estimated expenditure in the limited area proposed to 
be covered was £24,198. 

Manchester.— At the meeting of the City Council on Wednesday, 
Mr. Boyle (chairman of the Tramways Committee) said, in reply 
to a question, that the committee did not intend to buy tramcars 
in America or Germany or eleewhere if they could get them in 
England. They had consulted car builders in this country, and 
he believed they could get cars without going abroad.—The Lord 
Mayor has iesued invitations to representatives of the muni- 
cipalities of Lancashire and Cheshire with a view to organising 
an opposition to the Lancashire Electric Power Company's Bill. 
A conference will be held next Tuesday at the Manchester Town 
Hall, when the matter will be discussed. 

Worthing.—The borough surveyor, having submitted reports 
from the engineers as to the cost and advisability of erecting a 
refuse destructor in connection with the electric lighting works, 
and as to the public lighting of the town, has been requested to 
examine the same, and advise the committee thereon with respect 
to the sanitary advantages and probable financial results attending 
the erection and use of a destructor. The Electric Lighting Com- 
mittee will at their next meeting consider in detail the suggestions 
and recommendations of the engineers as to the area to be elec- 
trically lighted in the first instance, and the employment of arc or 
incandescent lamps on the parade and elsewhere. 

Dewsbury.—At the monthly meeting of the Town Council on 
Tuesday the sub-committee reported that they had considered 
various schemes for electric tramways, and unanimously recom- 
mended as the best a route commencing at the borough boundary 
in Huddersfield-road, near to the Ravensthorpe Station of the 
Lancashire and Yorkshire Railway, thence passing along Hudders- 
field-road, Webster-hill, Old Westgate, Willington-road, Halifax- 
road, and Birkdale-road, to the western end of Green-lane. The 
estimated cost was £19,788, and they further reported that jn their 


28 


THE ELECTRICAL ENGINEER, JANUARY 6, 1899 


opinion the probable receipts would be sufficient to defray the 
annual cost incurred. This scheme was adopted. 


Presentations. — On the occasion of his leaving Aberdeen to fill 
a situation on the staff of the new electricity works at Leith, Mr. 
James Spark, assistant at the Aberdeen Corporation electricity 
works, was the recipient of a handsome Gladatone bag as a parting 
gift from hie fellow-workmen at Cotton-street.—On Saturday last 
Mr. D. P. Regan, engineer and superintendent of the National 
Conduit and Cable Company, New York and London, was pre- 
sented at Dublin with an illuminated address and a case of 
instruments by the Irish employés of the company. This com- 
pany has the contract for the conduit and cable work required 

y the Dublin United Tramway Company in their electrical 
extension, 

Hereford.—The Electric Lighting Committee’a report, which 
was adopted at Tuesday’s meeting of the Town Council, stated 
that no less than 17 tenders had been received for the electric 
lighting for the city. The plant and work itself would amount to 
about £12,000, while other expenses would bring the total to 
about £20,000, and it was recommended that this sum be borrowed. 
The committee were agreed that the form of power should be 
steam. It is proposed to first lay the cables in High Town, 
Commercial-street, Eign-street, and Broad-street. The General 
Purposes Committee have been asked to consider any Bills pro- 
moted, whether by electric lighting companies or any other bodies, 
which might affect the righta of the Corporation as the owners of 
the works for the eupply of electric light and power. 


Pontypool.—At the last meeting of the Urban District Council 
a communication was read from the Pontypool Electric Light 
Company as to lighting the centre of the town. It suggested 
nine five- ampere lamps. The cost of the lamps would be 
£102. The company would supply the current at 3d. per Board 
of Trade unit; the lampe would be lit half an hour after sunset 
until 11.30 p.m. (1,821 hours) Twenty-six or 27 gas-burners 
would be done awsy witb, and there would be a saving of about 
£90 in the gas bill in congequence, besides which the candle-power 
of light would be 9 000 as against 1,350. The matter was referred 
to a special committee to confer with the company as to termes, 
length of contract, etc. The special committee appointed for the 
purpose consists of the Chairman, Messrs. Hughes, Webb, Reid, 
and Eckersley. 

Tunbridge Wells.—The Town Council have agreed to seek 
another loan of £25,000 for electric light extenasions.— The 
electric light was used for tbe first time in King Charles's 
Church on the 25th ult. The Kent and Sussex Courier says: 
“We may anticipate that other places of worship will follow 
the example of King Charles in providing for the comfort of 
the worshippers by a perfect system of illumination. as well 
as avoiding a vitiated and overheated atmosphere. The soft 
mellow glow of the electric lamps contrasted most pleasingly 
with the pallid greenish hue of the incancescent gas, and judging 
from what one heard at the close of the service, the congregation 
are more than satisfied with the result of what was not a large 
expenditure. A visit to the church of King Charles will probably 
give those attending the remaining places of worship not yet 
possessing the new illuminant the necessary impetus to obtain 
this great advantage without further delay.” 


Gateshead.—Thbe Parliamentary Committee’s report, which has 
been adopted by the Town Council, states that the proposed pro- 
visional order enabling the Electrical Power Distribution Company 
to supply electric energy within the borough had been deposited 
by the company. The order did not, in various respects, agree 
with the terms upon which the Council had given their consent to 
the grant thereof to the company by the Board of Trade. The 
committee therefore recommended that the Council make an 
order for affixing the common seal to the documents requisite for 
obtaining such amendment of the provisional order as might be 
necessary to carry out the terms of the arrangement between the 
Corporation and the company. They also recommended that the 
deputation be authorised to take such action with respect to the 
above matter as may be necessary to carry out in its entirety 
the arrangementa made with the Electrical Power Distribution 
Company for the supply of electrical energy within the borough. 


Appointments Vacant. — The Bridgwater Rural District 
Council require the services of an experienced engineer to prepare 
plans, etc., for the purpose of applying for an order to enable 
their constructing a light railway of about seven miles in length. 
Applicants must state fee required for doing above work, and 
send application to Mr. T. M. Reed, clerk, Bridgwater, by 10th 
inst. — Tbe Bristol Corporation invite applications for the post of 
station superintendent.—Two assistant electrical engineers are 
wanted to take charge of eight-hours’ shifta at Hanley.— The 
Lighting Committee of the Corporation of Shrewsbury invite 
applications for the appointment of an electrical engineer and 
manager, who shall devote his whole time to the duties of the 
office, at a salary of £250 a year.—The Electric Lighting Com- 
mittee of Portsmouth Corporation are prepared to take pupile 
who have had a previous mechanical training.—A manager and 
engineer is required by the Guernsey (Electric) Railway Company. 
Full details of these and other vacancies appear in our advertise- 
ment columns. 

Lincoln.—The electric lighting of the streets, which has now 
been started, bas gradually developed into a much larger concern 
than anticipated. Including supply to private customers, there 
will be a length of 10 miles of mains, and a plant capable of 
supplying 18,000 8-c. p. lamps when the works are finished. This 
will represent an outlay of nearly £60,000. The work is being 
executed under the supervision of Mr. C. S. Vesey. Brown, the 


electrical engineer of the Corporation. The loan of £16,000 
referred to in our issue of Dec. 9 has been apportioned as follows: 
Two 300-h.p. steam dynamos, including foundations, £5,000 ; two 
boilers, etc., £1,300; extension of economiser and switchboard, 
£500 ; cables, £8,000; consumers’ connections, £2 500; and con- 
tingencies estimated at £1,700. In the worke already erected 
room has been provided for 1,200-h.p engines and boilers and 
dynamos. The charge at present is at the rate of 6d. per Board 
of Trade unit for every unit used at the consumer's average 
maximum demand for one hour per quarter, and 24d. per unit for 
all units used over and above this quantity. 

Derby.—The Electric Lighting Committee's report, presented 
to the Town Council on Wednesday, states that the committee 
have had under consideration a report from their engineer (Mr. T. 
P. Wilmshurst) as to the extensions of the electric light buildings 
and plant neceesary for meeting the increasing. demand for current, 
and they are of opinion that the present station and land adjoining 
can be utilised for this purpose and for future extensions without 
a new site being provided for the tramway generating plant. The 
estimated cost of the proposed works, which includes structural 
alterations and additions to the buildings, new boilere, super- 


heaters, and softeners, pumps, and  steam-piping, engines, 
dynamos, mains, condensers, transformers, and meters, is 
£25,000. This amount will provide for the necessary buildings, 


works, and plant for the next few years. The estimates 
includes provision for buildings for the generating plant in case 
the tramways are worked by electricity, but does not include any 
item for the electric plant necessary for that purpose. The 
Council have decided to apply to the Local Government Board for 
£25,000. 

Leeds.—The Corporation Sub-Tramways (Traffic) Committee 
have decided to equip the Beckett-street and York-road sections 
of the tramwaye with the electric overhead system of traction, and 
to proceed with the work at once. lt is expected that the new 
system will come into operation by July or August, at the same 
time as tnat on the Headingley and Chapeltown line. It appears 
that, with reference to trials of three samples of seats intended for 
outside use on tramcars in wet weather, they were all pronounced 
unsatisfactory, and another newly-invented seat, which is stated 
to meet all requirements, ia now to be tried. The total receipta 
on the Leeds tramways for Dec. 21, 25, and 26 were £1,124. 58. 1d., 
as compared with £554. 163. 3d. on the corresponding three days 
of 1897—an increase of £569.83. 10d. For the week ended Saturday 
last the receipts were £2 248. 23. Id., those for the corresponding 
period of 1897 being £1,677. 178., an increase of £570. 5s. 1d. The 
Lighting Committee have been authorised to carry out extensions 
of sub-stations at an estimated cost of £16,409, and extensions of 
mains to the Hunslet district at an eatimated cost of £8,405. The 
Lighting Committee have recommended the Council to sanction 
the expenditure of £14,296 upon further electric light mains and 
accessories. 


Acorington.—The Health Committee of the Town Council, 
having visited Burnley, have adopted the Horsfall system of 
deatructore, and have appointed a small sub committee to act 
jointly with a similar sub-committee which has been appointed 
by the Legal and Parliamentary Committee, with the object of 
settling details of Messrs. Horsfall's tender. The latter committee 
have decided that the Council be recommended to apply for 
borrowing powers for the further sum required to meet the neces- 
sary expenditure on electric lighting account. With regard toa 
notice from the Lancashire Electric Power Company of their inten- 
tion to apply to Parliament in the next seasion for a Bill to autho- 
rise them to supply electrical energy for all purposes throughout 
large areas of Lancashire, including all the boroughs and most 
urban districts, the town clerk has been instructed to communicate 
with the various authorities named in the circular, with a view to 
ascertaining what course of action they proposed to take in the 
matter. A deputation has been appointel to attend a conference 
of the municipal corporations of Lancashire and Cheshire affected 
by the Lancashire Electric Power Construction Bill, to be held on 
the 10th inst., with a view to organising opposition thereto. Lord 
Kelvin has undertaken to advise the Corporation upon their com- 
bined scheme of electric lighting and deatructors. 


Redditch.—At the last monthly meeting of the Urban District 
Council it was decided to affix the seal of the Council to an 
indenture of mortgage to the Electric Works Loan Board for 
securing £10,911, the loan for public electric lighting purposes, 
the money for which had been obtained at 21 per cent., repayable 
in 25 years. The Council’s seal waa also affixed to an ayreement 
with the Midland Railway Company for permission to lay an 
electric main over the company’s bridge in Bromagrove-road, also 
to an agreement with the National Electric Free Wiring Company 
for the establishment of a depó: in the district. The resolution 
of May 3 last, objecting to the proposed light railway passing 
down Evesham.street in its present narrow state, was rescinded, 
and it was resolved to eupport the proposed railway. The Council 
formerly strongly objected to the railway passing down Evesham- 
street, which, although the main atreet of the town, is for a con- 
siderable part very narrow. The promoters conaidered the Evesham- 
street route an essential part of the scheme, and subsequently an 
arrangement was made by which the promoters agreed to contribute 
£750 towards the cost of widening the narrow part of the street, 
an improvement which the Council decided to at once proceed to 
effect. The Clerk reported that the necessary agreements with 
the promoters of the light railway had been exchanged. 

Catalogues. From the Accident Insurance Company, Limited, 
St. Swithin’s-lane, London, we have received a wall calendar, in 
which the tear-off date indicator is a prominent and useful feature, 
and also small calendars suitable for pocket use, — We have received 
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from the Chloride Electricity Storage Syndicate, Limited, two 
lists of their makes of electric accumulators. The first one is 
devoted to the batteries used for ordinary lighting work, and the 
second is devoted to such accumulators as are suitable for yachts, 
launches, ete. We understand from the letter which accompanies 
these that five other sections are being issued. These will deal 
respectively with central. station accumulators, accumulatora for 
traction purposes, accumulator accessories, and portable accumu- 
lators. The Chloride Company’s type of storage battery is now 
so well known that a description would be out of place. Such 
description is, however, contained in the section devoted to light- 
ing batteries, and is interesting reading. The object of the method 
of construction used by the company is that of obtaining the 
greatest possible surface exposed to the electrolysis, while at the 
end of the catalogue a series of drawings of wooden stands suit- 
able for these accumulators of various sizes are given, and this will 
be very convenient to those preparing estimates of the epaces 
required for working complete batteries. In the liat devoted to 
yacht and launch types, illustrations of some well-known yachts 
using these accumulators are given. These accumulators are 
closed in ebonite or lead lined boxes, and can be used for lighting 
and many other purposes. This list will be found very handy for 
reference. 

Islington. —At the meeting of the Vestry to-day, a report will 
be submitted by the Electric Lighting Committee on the over. 
ground transformer stations, stating that correspondence has, at 
the instance of the committee. taken place between the Vestry's 
electrical engineer and the Board of Trade, and arieing thereout 
between tbe Board of Trade and the London County Council, in 
regard to the proposal of the committee to erect overground trans. 
former stations in the form of kiosks in the public thoroughfares ; 
that the London County Council have made certain suggestions to 
the Board of Trade in connection with the committee’s proposal 
to the effect that any approval which the Board might give to such 
erections should be subject to the sanction of the Council being 
first obtained thereto, and as the committee is unable to admit 
that the Council have any atatutory or other right to veto in the 
matter, they recommend that acommunication should be addressed 
to the Board of Trade intimating that the Vestry is unable to 
agree to the suggestions of the Council. It will also be proposed 
that, owing to the numerous applications which are received 
claiming compensation for personal injuries alleged to have been 
caused by negligence on the part of the Vestry, a qualified medical 
man be engaged to investigate such cases immediately they arise 
and to report thereon. Attention baving been called to the fact 
that the incandescent lamp columns at the entrance to the Vestry 
Hall are frequently being damaged by passing vehicles, the present 
lamp columns are to be removed and an electric arc lamp fixed 
over the centre of the portico at the entrance to the Vestry Hall, 
at an estimated coat of £14. 


Garston. —At Tuesday's meeting of the Urban District Council 
the minutes of reveral meetings of the Special Purposes Com- 
mittee were read, giving the results of interviews with the British 
Insulated W ire Company with reference to the electric lighting of 
the district and the destruction of refuse The legal adviser, Mr. 
P. F. Garnett, submitted a report on the negotiations, in which 
the committee recommended the Council to enter into an agree- 
ment with the British Insulated Wire Company, Limited, for the 
transfer of the rights and obligationa of the Council under the 
Garaton Electric Lighting Order, 1897, for a period of 42 years, 
subject to certain conditions, and the approval of the Board 
af Trade. In the conditions it was stated that the company 
undertook to have electric light and refuse destructor works 
erected within a period of nine months from the date of 
the transfer, to the satisfaction of the Council, and on a 
site to be approved by the Council, to disinfect any clothing, 
etc., sent to them, to supply electricity to private consumers at 
9d. per unit, and to the public lamps at 3d. per unit, to destroy 
ashpit refuse at 9d. per ton, not to create a nuisance, the Council 
to be empowered to repurchase the undertaking at tbe expiration 
of 42 years on terms epecified in Section 2 of the Electric Lighting 
Act, 1888, or to purchase at the expiration of 21 years at an added 
premium of 21 per cent., or any subsequent year, the premium to 
be reduced one per year, two years’ notice to be given of intention 
to purchase, and the company to pay to the Council all the costa 
of obtaining the order not exceeding £500. 1t was decided to 
postpone the matter until next week. Liverpool Courier. 


Weston-super-Mare.—At last week's meeting of the Council it 
was resolved that the common seal of the Council should be affixed 
to the agreement made between the Urban District Council of 
Weston-super-Mare and the Electrical Power Distribution Com- 
pany, Limited. Notice of motion was given to the effect that the 
resolutions passed at the meer ing of the Council for the tranaference 
of the Council'a powers be rescinded. From the Weston Mercury 
and Somersetshire Herald we gather that the terms of agreement 
between the Council and the syndivate are briefly as follows: The 
syndicate are to (1) lease for 10 years; (2) pay all the costa of the 
provisional order ; (3) pay Mr. Hawtayne’s expenses in connection 
with the syndicate’s application to the Board of Trade; (4) supply 
the whole town, if required, in 15 months, if the Board of Trade's 
sanction were obtained to the transfer; (5) give absolutely free 
Wiring to all private houses and shops, and allow 10 per cent. off 
the price of the current to customers providing their own wirea 
and fittings : (6) keep all standards, etc.. in decorative repair and 
repair all roads to the reasonable satisfaction of the Council ; (7) 
arrange that the main bueiness atreeta shall not be interfered with 
during the season; (8) site for generating station to be mutually 

upon ; (9) price of current, inclusive of maintenance for 


public lighting, not to exceed 24d. per unit, which is equal to gag 


at 1s. 3d. 
after first hour at 8d., or, in other words, an average of 4d. per 
day for three hours ; (11) give a bond that the work shall be carried 
out ; and (12) allow repurchase by valuation and arbitration at the 
end of 10 years —the arbitrator to be appointed by the Board of 


Trade. 
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r 1,000 ; (10) price to private consumers, 2d. per hour 


Colchester.—At Wednesday’s meeting of the Corporation the 


Parliamentary and Footpath Preservation Committee reported 
reepecting the application of the British Electric Traction Com- 
pany, Limited, to the Light Railway Commissioners for an order. 
to enable them to construct a light railway in the borough. The 
committee, after a preliminary consideration of the scheme, 
were of opinion that some tramways were desirable for the 
borough at large, but that the details of the project required 
careful examination. 
to confer with the promoters, and report upon the whole 
subject. 
the same matter, 
interfered with in the execution of the work. Tne committee 
were asked whether they assented to or dissented from the pro- 
posed undertaking and whether they had any objections to raise . 
totheir property being taken. 
deferred until the Council had considered the recommendation 
of the Parliamentary Committee. Both reports were adopted. 


The town clerk had been directed 


The Roads and Drainage Committee reported on 
and named the streets which would be 


Further consideration had been 


The Electric Lights Works Committee presented a report from 
the borough surveyor to the effect that the electric current was 


switched on to the mains on Dac. 1 last, and everything had 
gone on in a most aatisfactory manner, and the light was giving 
every satisfaction. The Military Hospital was now being supplied 


from the central station in Osborne-street, and the temporary 
plant would shortly be removed. The total number of lights at 
the hospital was nearly 500, and as regarded consumers in the 
‘awn, 50 had sent in applications for a total of 2,523 8-c.p. lamps, 
und of these 28 consumers had been connected. Extensions at a 
vost of £48. 103. 81. were recommended. The report was adopted. 


Wrexham.—From minutes of the Electric Light Committee 
adopted at last week’s meeting of the Town Council, it appears 
that the committee have considered a letter from Messrs. Jones- 
Parry and W. R. Evans, solicitors, stating that they were 
instructed by a client to approach the Corporation on the queetion 
whether they were prepared to either sell or grant for a term of 
years their powers for dealing with the question of electric light 
in the borough. Should the Corporation agree to entertain the 
matter, the electric lighting of the town would be proceeded with 
at once, and their client would be prepared to furnish the Corpora- 
tion with a very substantial guarantee as to his ability to carry 
through the matter to their aatiefaction. Enquiry had been made 
as to the Electrical Power Distributing Company, Limited, who 
had approached the Council with a view to a lease of the pro- 
visional order, and the information obtained as to such company 
was apparently eatisfactory. Without any advertisements for 
the services of a consulting electrical engineer, there had been 
18 unsolicited applications from gentlemen desiring to place their 
services at the disposal of the Council in advising on a scheme, and 
their applications were before the meeting. It was resolved that the 
town clerk berequested toobtain from Chester and other towns having 
electricity supplied by, or works belonging to, the corporations, as 
t» the undertakings, cost of work, price charged to consumers, 
and whether the works were proving a success, financially and 
otherwise, snd as to what electrical engineers had been called in, 
and whether the advice obtained had been acted upon, and found 
to be quite satisfactory, and generally as to the advantages or 
otherwise of the scheme and methods adopted, whether by lease 
of the undertaking or reserving it under the immediate manage- 
ment of the local authority. The committee recommended that as 
soon as the information is forthcoming a small committee be 
appointed to consider the applications of electrical engineera, and 
to recommend the selection, or otherwise to appoint an expert to 
adviee the Corporation as to the course to be adopted. The recom- 
mendation of the General Purposes Committee, advising the 
Council to decline giving their consent to the proposed new electric 
tramways being made within the borough, had been referred 
back to the committee; but at a subsequent meeting of that 
committee a resolution was carried in favour of the whole 
scheme, but with the insertion of a clause giving the Council 


power to prevent the carrying out of the trams down Hope-street, 


High. street, and Yorke-street for two years. 


Dundoe.— In connection with the municipalisation of Dundee 
tramways, says the Weekly News, steps are now being taken to 
provide the necessary traction, and a scheme has been launched 
for the spending of over £15,500 to meet the requirements. The 
intention is to greatly extend the present electric lighting station 
in Dudhope-crescent.road. There is a large amount of vacant 
ground there on the site formerly occupied by the old cattle 
market, and when the new buildings are erected about 183 poles 
of land will be occupied. The extension will include sufficient 
accommodation to provide for the reception of a large quantity of 
new plant, and while the preseut plant is only suitable for lighting 
purposee, care will be taken in the ordering of the new appliances 
to have these of such a pattern as will make them suitable either 
for lighting or traction purposes. At the present time the horse- 
power of the station atands at 1,200, but when the additions are 
made the power will have been raised to 7,500. In making tbis 
large addition to the power of the establiehment, the authorities 
have had morein view than the provision of the means for driving 
the cars by electricity. At the present time the demands for 
electric light in the city are more than taxing the capacity 
of the station. Almost the entire supply which it is 
capable of producing, is now being taken, and it is an 
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open secret thab under any circumstances the Commis- 
sioners would have been obliged to put down more plant in 
order that the demand made for the illuminant might be met. 
The extension of the station proper will be made close to the 
existing buildings, and beside theee will be provided the necessary 
workshops. The new plant proposed to be laid down consists of 
four boilers, 30ft. by 8ft. ; one economiser, of 400 tubes; two 
engines and dynamos. each of 450 h.p.; and one engine and 
dynamo of 700 h.p. The strip of the ground lying nearest to the 
Lochee-road is to be utilised as a car-shed. When the extensions 
are completed it is expected that over 50 cara will be required for 
the service, and of this number it will be possible to accommodate 
about 30 electric cars in the premises to be provided beside the 
electric station. In order to facilitate the arrangements, the car 
entrance to the shed will be from Lochee road and at the south 
corner of the buildings. The remainder of the cars will be housed 
at Maryfield and Lochee. The various proposals were considered 
at a meeting of the Tramways Committee of the Town Council on 
the 29th ult., when plans and specifications were submitted. These 
were generally approved, and a remit was made to Mr. Tittensor, 
electrical engineer, to prepare specifications for the work. Mr. W. 
Alexander, city architect, was also instructed to prepare working 
plans for the engine and boiler houses, and also for the car-sheds. 


St. Marylebone.—At a meeting of the Vestry yesterday the 
debate on the following motions by Mr. T. H. Brooke-Hitching, 
chairman of the Electric Lighting Committee, was resumed : 
That application be made to Parliament for the grant of a 
special Act to empower the Vestry of the Parish of St. Maryle- 
bone to erect and maintain electric lines and works, and to supply 
electricity for public and private, or public or private, purposes 
throughout the said parish. That the Vestry’s solicitor be 
instructed to take the necessary steps to give effect to the fore- 
going resolution." A report was received from the Electric Lighting 
Committee recommending, with regard to the communication 
from the Vestry of Hammersmith upon the subject of the report 
of the Joint Committee of both Houses of Parliament on electrical 
energy (generating stations and supply), that the Vestry inform 
their members of Parliament of their concurrence in the 
views expressed by the Veetry of Hammersmith. There was 
aleo a notice on the agenda to the effect that the Electric 
Lighting Committee be instructed: (1) to enquire and report (a) 
whether the Metropolitan Electric Supply Company has power to 
sell, and, as vendor, can meke a good title to that part of its 
undertaking which is situated in or supplies with electricity the 
parish of St. Marylebone, including the benefit of any provisional 
orders and confirming Acts, and whether the Vestry can legally 
surchase ; (b) what is comprised in the company’s undertaking, so 
ar as it is situated in or supplies, or was intended and is adapted 
to supply, St. Marylebone, and whether what is specified or 
referred to in the report of the committee is wholly separate (or 
capable of being wholly separated, and, generally, by what work 
and at what approximate expense) from that part of the com. 
pany's undertaking which ie not situated in or used for supply- 
ing St. Marylebone; (2) if the company has power to eell 
and make a good title to what is, or can, at small expense 
be made, a wholly separate, independent, and exclusive under- 
takiog for the supply of St. Marylebone with electricity, then 
before report to enter into a provisional contract with the com- 
pany in the name, and on behalf, but subject to the approval of 
the Vestry, for the purchase of the benefit of auch part of the 
company's provisional order, works, and undertaking, including a 
covenant not to compete with the Vestry, and not to use any part 
of ite purchased or added plant (or to do so, subject to such 
limits, and on such terms as may be agreed, at a price to be here- 
after agreed on between the company and the Vestry, or in default 
of agreement to be settled by submission of both parties to an 
arbitration under the Arbitration Act, 1889, or as may be other- 
wiee agreed) ; (3) the committee to be at liberty to employ such 
experts, or obtain the benefit of such professional advice, as they 
may consider necessary for the purposes of this reference to the 
committee. 


Glasgow.—The Tramway Committee of the Corporation have 
approved the recommendation of the sub-committee on electric 
traction to the effect that the overhead system be adopted 
throughout the city, and that the conversion of the tramways 
from horse traction to electric be proceeded with as speedily as 
possible. The sub-committee ie to prepare a scheme for the con- 
version of the whole tramway system to electric traction, the work 
to be completed by the spring of 1901, when the international 
exhibition will be opened at Kelvingrove Park. In the meantime 
the sub-committee are to be on the lookout for any improvement 
of the conduit system which may be devieed that would suit the 
special conditions along the route of the Central Railway, where 
the distance between the roof of the tunnel and the street level is 
too small to permit of the present system of conduite being laid. 
The following report of Mr, John Young, manager of the Corpora- 
tion tramways, in reference to the resulte of the electric tramways 
service recently instituted along the Springburn route of the city, 
was submitted to the Town Council yesterday : ‘‘ The overhead 
syatem was inaugurated on Thursday, Oct. 13, 1898, and has thus, 
up to Saturday last, 21th ult., been in operation for a period of 
ten weeks and three days, During the firat week or two only 
& few of the electric cars were placed on the route, along 
with the horse cars. The number of electric cars was, how- 
ever, gradually increased until a full service was given, when 
the horse cars were altogether withdrawn. The service now given 
is the same as was given under horse traction—viz., every three 
minutes. On Saturday there is a two-minute service. For the 
firat few weeke, when the number of electric cars was small, and 


the service novel, the receipts per car mile were abnormally high. 
The drawings for the whole period from Oct. 13 to Dec. 24 have 
averaged 16 01d. per car mile. If we take the last five weeks, 
however during which time we may safely assume that the 
receipts had reached their normal, the average has been 14°88d. 
per car mile. For the corresponding five weeks of last year 
the receipts from the horse cara were IId. per mile, but the 
average for the route throughout the period from Jan. 1, 1897, 
to Oct. 8, 1898, was 12 24d. per car mile. Taking the larger 
figure for the horse cars, the electric cars show an increased 
revenue of 2 46d. per car mile. It is still rather soon to give a 
definite figure as to the amount of the working expenses under 
electric traction, as the condensing plant has not yet been in 
operation ; but after including a fair sum for maintenance and 
renewals, it may be taken that the total working expenses will 
not exceed 64d. per car mile. The average working expenses 
under horse traction may be taken at Sid. per car mile, 
although during the last financial year the amount worked 
out at slightly under that figure. This shows a saving in 
working expenses for electric as compared with horse traction 
of at least 2d. per car mile. There is no doubt that even with 
the small power station at Springburn, were all the available power 
utilised, as it will be when the route to Govanhill is opened, a still 
larger saving will be effected. The result, so far as we have gone, 
has been an increased revenue of 2:64d. (say 24d.) per car mile, 
and a decreased expenditure of 2d. per car mile, being a total gain 
of 4 64d (aay 44d.) per car mile. This gain on the present mileage 
on the Soringburn route (2:40 miles of double track) will amount 
to £10,000 per annum." Scotsman. 

Bristel.— The Bristol Times and Mirror has a long article 
on Bristol's new tramway system, in which it is said that 
the settlement of the pointe in dispute between the Bristol 
Tramways and Carriage Company and the Sanitary Committee is 
fraught with important consequences. Although some months 
have passed since the company obtained their Act authorising 
them to adapt existing lines, to make new ones, and to use elec- 
tricity as the motive power of the cara all over the system, they 
have practically had their hands tied up to the present moment. 
True, the company have been laying relatively small sections of 
new road and reconstructing links of the old lines in various parts 
of the city where no question was likely to arise between them 
and the Sanitary Committee, but they have been unable to lay 
down and follow a regular and consistent plan. Until the matters 
of centre poles, bracket arms, and span wires had been definitely 
settled the company were unable to proceed with the most impor- 
tant sections of their work, or to order the necessary electrical 
plant. Now their hands are free, and the resulte will quickly be 
seen in the consecutive and rapid manner in which the work 
will be carried out. It will be remembered tbat the tramways 
company anticipated getting the whole of their system into 
operation by electricity within 12 months, say at the end of 
1899; but inasmuch as the lines between Old Market. the Tram- 
ways Centre, and Totterdown can be temporarily worked from the 
St. George's power station, by connecting the wires and cables 
with thoae in Old Market-street, it has been the intention of the 
directors to relay the Victoria-street line first, and to bring it into 
use with electrical power as soon as possible, without waiting for 
the erection of the central power station at Counterslip. But 
Victoria-street was one of the thoroughfares regarding which 
questions arose as to how the overhead wires should be carried, 
and the reconstruction of the tramway through it has necessarily 
had to be postponed for many weeks, during which negotiations 
have been pending. Now at last the company aud the Sanitary 
Committee are in accord upon points formerly in dispute, and 
already plans of work have been prepared, and a definite method 
of carrying tbem out has been adopted. The directors, antici- 
pating that the reconstruction of this line would have been taken 
in hand months ago, ordered the material necessary, so far as 
they could, and believing the track would be in working order by 
about the end of the present year, they ordered 20 new electric 
cars from America. These have been delivered, and are now housed 
in the Kingswood depót ready for use. It is hoped and believed 
that electrical cars will be running between Totterdown, the 
Tremways Centre, Bristol Bridge, and Old Market-street long 
before the summer comes. As regards the working of the other 
sections, they must wait until the central power station is ready, 
The line through Redcliff onwards is to be laid concurrently with 
that through Victoria-street, and will be carried out to its com- 
pletion unless anything very unforeseen takes place. As this 
work is in progress the directors will consider what other 
section or sections shall be taken in hand, so that as 
soon as it is completed another branch shall be commenced 
without delay and carried through uninterruptedly. The work 
already done, although it has been done in relatively small 

ieces, amounts in the aggregate to a considerable quantity. 

he site acquired for the central electrical power station has been 
cleared, and a commencement is immediately to be made to erect 
the new power station. The ground is to be piled; the super- 
structure is to have a steel frame with facings of bricks, and is 
to embody many of the most recent features introduced into 
kindred buildings in America. The chimney is also to be of ateel, 
with an inner coating of bricks, the first of the kind in thie part 
of the world. It may also be taken for granted that the 
machinery for generating electrical power will be of the latest 
type, and ample margin is to be made for any extensions that 
might hereafter be made beyond the scheme now being carried 
out. It is estimated that the cost of the completed scheme will 
be nearly £400,000. Although it would be possible to complete 
the whole of the lines in about six months, considerable time 
longer will be required to erect the central power station, equip 
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ib, and bring it into working order. Nevertheless, the directors 
hope and believe that everything will be finished and electrical 
cars running in every direction within 12 months. Board of 
Trade regulations will not allow of the care going further from 
the source of electrical supply than the spot known as the Three 
Lamps because of electrical leakages and for other technical 
reasons. Consequently, it is probable that a service of horse - cars 
may be temporarily established between this pointand Brislington ; 
while the Knowle extension will probably have to remain idle, 
because of the steep gradients, until electrical power can be 
obtained from Counterslip to work it. 


PROVISIONAL PATENTS, 1898. 


DECEMBER 19, * 


26378. Improvements in conduit inspection fittings for electric 
wiring. Thomas Taylor, 12, Cherry-street, Birmingham. 

Improvements in and relating to electrically.operated 
clocks. Hjalmar Emanuel Andersson, 45, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

26778. Improvements in starting apparatus for shunt and 
compound motors. Johan Jetmund  Thoresen, 322, 
High Holborn, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, May 20, 1898, being date of 
application in Norway.) (Complete specification.) 

. Improvements in electrio fuses for use in blasting or 
other like purposes. Hugh Gorham Ticehu'st and 
Benjamin Theophilus Moore, 55, Chancery-lane, London. 

. Improvements in and rele ting to electrical incan- 
descence lamps. Victor Isidore Feeny, 60, Queen 
Victoria-street, London. (Allgemeine Elektriciti:s- 
Gesellechaft, Germany.) (Complete specification. ) 

26790. Current - conducting connection between electrical 
conductors. Victor Isidore Feeny, 60, Queen Victoria- 
street, London. (Allgemeine Elektricitäts Gesellschaft, 
Germany. (Complete specification.) 

DECEMBER 20. 


26769. 


26806 Improvements in steam or electric after steering gear 
for ships. William Bruce Thompson, 41, Reform-street, 
Dandee. 

26807. Improvements in electric switches. Frank Lionel 
oe 3, St. Nicholas-buildings, Newcastle-on- 

yne. 

26858. The oxidised-carbon electric power process, Robert 
Harty Dunn, Overleigh-street (S.O.), Somerset. 

26886. Improved means for manufacturing metallic ribbon, 


especially applicable for battery electrodes. Tne 
Porous Accumulator Company, Limited, and John 
Charles Howell, 55, Chancery-lane, London. (Complete 
specification. ) 

Improvements in dynamo-electric machines, electric 
motors, and the like. Auguste Collavet, 6, Lord-street, 
Liverpool. 

An automatic telephone exchange and means relating 
thereto. Edmund Preismann, 1, Queen Victoria-street, 
London. (Complete specification.) 

DECEMBER 21. 

A new process of treatment and method of working 
electric accumulators. Paul Gadot, 100, Wellington- 
street. Glasgow. 

26948. Improvements in or relating to the brushes of dynamo 
electromctors and the like, Joseph Platt Hall, 70, 
Deanagate, Manchester. 

An improvod change-over switchboard and 
indicator for use ia connection with electric lights on 
board ship. James Erneet Spagnoletti, Joseph Crookes, 
and James Lawrence, 70, Palace-chambers, Westminster, 
London. 

. Interchangeable electric display apparatus. 
Lloyd Wise, 46, Lincoln’s-inn-fields, London. 
Lafayette Mason, United States.) 

DECEMBER 22. 

Am electro-chemical method of disintegrating rocks 
carrying minerals. Charles Henry Logan, 256, Camber- 
well New-road, London. 

An improved electric bell. David Reid, 154, St Vincent- 

street, Glasgow. 

Improved overhead electrical wire holder. Frederick 
Foy, 39, Piercy-street, Duke street, Lower Broughton, 
Manchester. 

Improvements in electrodes for arc lamps. William 
Edwin Irish, 52, Chancery-lane, London. (Complete 

specification.) 

27097. Improvements in arc lamps. 
Norfolk House, Norfolk-street, Strand, London. 
plete specification.) 

DECEMBER 23. 

27113. An improved process of the applieation of metals by 
electrolysis to or on the surface of earthenware, either 
in the biscuit or glost state. Gerald William Laybourn, 
4, Woodland-street, Tunstall, Staffs. 


26947. 


William 
(George 


27053. 


27074. 


Hans Realf Ottesen, 
(Com- 


light 
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27148. Improvements in or relating to electrically-driven 
ventilating vans. William Albert Burns, 120, Chancery - 
lane, London. 

97183. A new material for electrical insulation. Arthur Smith, 
Birkbeck Bank - chambers, Southampton - buildings, 
Chancery-lane, London. 

DECEMBER 24, 

97254. Improvements in electric aro lamps. Charles Wood, 
11, Burlington-chambers, New-street, Birmingham. 

Improvements in connection with aiternate-current aro 
lamps and lanterns. William Morris Mordey and 
Henry Bevis 46, Lincoln’s-inn-fields, London. 

27269. Improvements in avd connected with apparatus for 
measuring e eotricity. Henry Guillaume Kunkelmann, 
Charles Emmanuel Frangois, and César René Loubern, 
46, Lincoln's-iun-fielda. 

DECEMBER 27, 

Improvements in supporting and take-up devices for 
os ble- suspended electric lamps. John Henry Dorion, 
40, Chancery-lane, London, 

Improvements in and »elating to electric motors and 
method of contro ling same. Samuei Yoke Heebner, 
77, Chancery-lane, London. (Complete specification. ) 

27334. Improvements in telephone :eceivers. Poilip Middleton 
Justice, 55, Chancery-lane, London. (Alien Thomas Nye, 
United Statee.) 

27335. Improvements in tetephone transmitters. Philip Middle- 
ton Juatice, 55, Chancery-lane, London. (Allen Thomas 
Nyé, United States.) 

Imp’ovements in apparatus for use in telephone 
ex hanges. Philip Middleton Justice, 55. Chancery- 
lane, London. (Allen Thomas Nye, United States.) 

DECEMBER 28. 

Au appiratus or improved manner of me ins for 
determining or ascertaining the velocity of aic currents 
in coil mines and other situations, and for other 
purposes by nove! electrical and other means. Joseph 
Thompson, 10, Leckwith-road, Canton, Cardiff. 

Improvements in the automatio compounding of mono- 
phase or pol phase alternators. Robert Bolton 
Ransford, 24. Southampton-buildings, Chancery-lane, 
London. (The Société Sautter, Harlé, et Cie., France.) 
(Complete specitication. ) 

Improvements in coin-freed apparatos for electric and 
fluid m«ters. Charles Denton Abel, Birkbeck Bank. 
chambers, Southampton - buildings, Chancery - lane, 
London. (Société Anonyme Continentale pour la fabrica- 
tion des compteurs a gaz et autres appareile, France.) 

DECEMBER 29. 

Improvements in or relating to electric lamp bracket 
joints. James Clark, 115, St. Vincent-street, Glasgow. 
Improvements in electric motors. Henry Leitner, 
Birkbeck Bank - chambers, Southampton - buildings, 

Chancery-lane, London. 
DECEMBER 30. 

27469. A process for the electro-deposition of vanadium. 

| Suerard Osborn Cowyper-Colee, Grosvenor-mansionse, 
Victoria-street, Westminster, London. 

27473. Improvements in graduatod resistance apparatus for 

i starting or reversing electromotors. Duncan Stewart 
and Co., Limited, and Thomas Davidson Seaton, 121, 
West George-street, Glasgow. 

27498. Improvements in electrio incandescent lamps. Gabriel 
Zahikjanz, 37, Cursitor-street, Chancery-lane, London. 

27526. Improvements in thermo-electrieal building bricks or 
blocks. Joseph Matthias, 115, Cannon-street, London. 
(Complete specification. ) 

DECEMBER 3l. 

27541. Improvements in detachable and swivelling electric 
light fittings. John Frederick Wakelin and Charles 
James Weston, 5, Tottenham-street, London. 

97556. Improvements in ineandesoent electric lamps. Romeo 
Bottelli, 11, Via Cusani, Milan, Italy. 

37564. Improvements of controlling apparatus for electric lifts 
and other machines. John Sanders Stevens, Charles 
George Major, and Edwin Charles Stevens, Janus Works, 
Queen’s-road, Battersea, London. 

Improvements in motor-driven vehicles and in electric 
motors therefor, Walter Ambrose Crowdue, 15, Copthall 
avenue, London. 

Improvements in electric aro lamps. Frederic Stanhope 
Worsley, 47, Lincoln's-inn- fields, London. 

Improved direct oouplod driving arrangement for 
e'ectrio automotors. Ernst Egger, 40, Chancery-lane, 
London. 

Improvements in controllers for electric motors. The 
British Thomson- Houston Company, Limited, 83, Cannon- 
street, London. (W. B. Potter, United States.) (Complete 
specification.) 

Improvements in systems of train control for eleotrio- 
ally-propelied vehicies. The British Thomson- Houston 
Company, Limited, 83, Cannon-street, London. (Frank 
E. Case, United States.) (Complete specification. ) 


27268. 


27276. 


27320. 


27336. 


27360. 


27370. 


27390. 


27414. 


27453. 


27577. 


27583. 


27586. 


27592. 


27593. 
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TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


27599, Improvements in electro-hydraulic brakes for 
vehicles and other purposes. Camille Durey, 
street, Liverpool. (Complete specification.) 

27618. Improvements in electric fase holders. Charles Howard, 
Norfelk House, Norfolk-street, London. (Complete speci- 
fication.) 

27614. Electrolytic or battery liquid. James Robinson Hat- 

maker, 30, St. James’s-equare, London. 

Improvements in electric arc lamps. 

Arter, 46, Lincoln’s-inn-fields, London. 


railway 
6, Lord- 


27636. Arthur Marshall 


SPECIFICATIONS PUBLISHED. 


1897. 
Relay applicable to pneumatic or electric organs or to 
other apparatus. Hope Jones. 
Apparatus for regulatingand controlling electric motors. 
Higginbottom, Hindle, and Mannock. 
Electrical switches. Booth. 


28157. 


28457. 


28729. 


28859. Resistance and contact apparatus for electric currents. 
Duncan Stewart and Co., Limited, and Lyon. 
29010. Means or apparatus for conveying the boxes to and 
from electric farnaces. Bastick and Thornton. 
99251. Connections for storage cells. Wade and the Electric 
Motive Power Company, Limited. 
29361. Electric gas-lighting and controlling devices. Kerridge. 
30470. Electricity metor shelf fixing, or box and main 
connection board or box combined. Jonea. 
30572. Joints for electricity conductors. Fowler and the 
Mutual Electric Trust, Limited. 
30996. Fog signalling apparatus for railways. Tomlins and 
the Electric Fog Signal Syndicate, Limited. 
1898. 
586, Mounting of dynamo eleotrio machines. P. R. Jackson 
and Co., Limited, and Lewis. 
639. Electric lamps and switches. Walters. 
698. Electric illumination of railway trains. de Sz wantowski. 
g19. Dynamo-eleotrio machinery. P. R. Jackson and Co., 
Limited, and Lewis. 
1628. Secondary batteries. Crowdus. 
1896. Electric switches and cut-outs. Cutter. 
9427. Variable electric resistances or rheostats. R. Waygood 
and Co., Limited, and Unwin. 
4646. Apparatus for magnetic testing. Ewing. 
5379. Manufacture of submarine telegraph and telephone 


cables. W. T. Henley's Telegraph Works Company, 
Limited, Sutton, and Ludwig Lehmann Hartvigson. 

5663. Metallic conductors for protocting electric wires and 
cables. Middleton and Huggins. 

6991. Electrical measufing instruments. Weston. 

6991a. Index needles or pointers for ej ectrical and other 
indicating or measuring instruments. Weston. (Date 
claimed under Patente Rule 19, March 22, 1898.) 

14839. Junction boxes for electric cables, inspection chambers, 
and the like. Franklin. 

16245, Electric sounding device. Buckley and Croffert. 

18231. Electrical heating appliances formed of artificial stone. 
Bachmann, Vogt, Weiner, Konig, Kirchner, and Jorg.. 

19537. Dynamo electric machines. Burke. 

19038. Safety devices for dynamo-e:eotrio machines. The 

British Thomson-Houston Company, Limited. (Hewlett.) 

19942, Combinod electric generator or motor and steam, air, or 
the Jiko engine or compressor. Mills. (Whitfield and 
Cowan.) | 

20202. Electrical apparatus for operating railway points and 
signals. Ducousso. (Date applied for under Inter- 
national Convention, Feb. 24, 1898.) 

90446. Means for supplying current to electrically-propelled 
railway vehicles. Johnson. (Hutchins. ) 

20089. yon an for electrically firing detonators. Bickford- 

mith. | 

81047. Electric fuses. The British Thomson-Houston Company, 
Limited. ( Emmett.) 

21410. Controlling switches and apparatus for electric motors. 
Hutchison. 

21943. Electrical contact breakers. Haddan. 
Elektricitüte- Gesellschaft.) 

92085. Conductors and collectors for electric railways. Myers. 

99334. Combined engine and dynamo, which may also be used 
as a motor and pump or compressor. Mills, (Cowan 
and Whitfield.) 

92461. Primary batteries. Johnson. (Dercum.) 

99600. Incandescent electric lamps. The British Thomson- 
Houston Company, Limited. (Painter). 

92601. Electric arc lamps. The British Thomson- Houston 
Company, Limited. (Spioney.) 

29664. Appiiences for use in securing the ooppor bonds or 
conductors in electric tramway rails. Munro, Breck- 
nell, and Rogers. 

29683, Couplings for electric conductors. The British Thomson- 
Houston Company, Limited. (Case.) 


(The Allgemeine 


AND TRAMWAYS. 


* Receipts since |Jan. 1. 


ap 
Returns for E Total receipts for 
Line. r BRE Increase | hare 
7— | decrease. 
Ending |1898. 1897. 1898. | 1897. 
£ £ £ £ £ 
Birmingham Tram- 
WAY deux nepos Dec. 313.822 4,0588 - 236 — — 
Blackpool and Fleet- 
wood Tramroad...| „, 31 216) — — (14,476) — 
Bristol Tramways 
and Carriage Co.. , 30 3,194 2,654 + 540 — — 
City and South 
London Railway. Jan. 1 1,036 1,050} - 14| — — 
Dover Tramways ...| Dec. 31 | 193| 150 + 43 8,550 | — 
DublinU.T.,elec.care| „ 30| 632) 7640 - 8 |17,433 |14,798t 
Dublin S.D. Electric 
Tramways ........ „ 30 782| 536| + 246 23,714 15,923 
Halifax Corporation 
Tramways ........ „ 28314 — — 6,8331] — 
‘Liverpool Overhead 
Railway vv Jan. 2 |1,291)1,357| - 66 — — 
South Staffordshire 
Tramways ...... .. Dec. 31 | 954 718| + 236 33, 142“ 32,924 


t Horse cars. t Sinoe|J une 29 


—— E E Rm] 


COMPANIES' STOCK AND SHARE LIST. 


| Price 
Name. | Paid. | Wednesday. 


Blackpool and Fleetwood Tramroad Shares 10 19}- 
Bournemouth and Poole Electric Supply, Limited, Ord....| 10 11-11 
4} per cent. Cum. Pref .... ... . . r a 10 104-11 
British Electric Traction, Limited, Ordinary, Nos. 1-30, 000 10 154-1 
— —— 6 p. c. Cm. Pf., 80,001-40,000 (all paid) ........ 10 13-13 
—— — per cent. Perpetual Debenture Stock . | 100 119-121 
B-ush Electrical Eugineering, Limited, Ordinary.......... 2 13-2 
Non. Cum., 6 per cent. Pret. *e90*0»5096699g902906*90009* 3 2 2 
4} per cent. Debenture Stocckkk·g | 100 111-116 
4 per cent. 2nd Debenture Stook..............+-| 100 101-104 xd 
Callender's Cable Company, Debentures ...........- eere. 100 110-113 xd 
piri: —:Z˖Z˖õr³õb‚ů3?3 „„ b 100 
Central London way, Ordinary 6 e „%%% „„„„„4 se ee 8 9 1 xd 
Laelia idee ee Sees KES e eee e wre ele 5 xd 
Pref. Half-Bhares.... .... eer 1 1 ij xd 
— » » ece9600900€909994029€0095090060€90000000€9 * * 65 b 4- xd 
Charing Cross and Strand. CCC 114-12] 
44 per cent. Cum. Pref. ........ Ws LR RE A P E b 6-6} 
Chelsea Electricity Compaỹ b 9-10 
4} per cent. Debentures ..........--- eco ses, | 100 118-115 
City of London, Ordinary .. . . reese 10 22-24 
» 90,001-100,000 eo 960-0000 *00€990096 10 21-23 
—— per cent. Cumulative Fre. 10 64-164 
b per cent. Debenture Stock ..........- 4100 126-180 xd 
City and South London Railway, Consolidated Ordinary. i0° 67-69 
—— — Ordinar ß 8 84-4 
—— per cent. Debenture Stuck hs . 100 134-186 
5 per cent. Pref. Share. 10 144-15) 
— Y [T] * p VU „r % „ % 6 „ „ „0 10 14-16 
County of London and Brush Prov. Elec. Light Co.. rd. . 10 124-134 
— — » t No. 80 ,001-40,000 10 12-18 
——— per cent. Cum. Pref. 6 „ „ „%% %%%%%õͤę « g „„ „„ 10 143-153 
Crompton and Co. e <8 14 2} 
— — b per cent. Debentures mee — 89-94 xd 
Crystal Palace District, Ordinary 5 per cent. Stock ....... 100 125-180 
Preference 5 per cent. Btook — ....... eee 100 140-146 
Edison and Swan United Ordinary.......... .. 8 21-21 
6 per cent. Debentures ......... eere nnm b 4-5 
4 per cent. Deb. Stock, Red.. ..... . 100 95-97 xd 
Eumundsous' Electricity Corp., Ltd., Ord. Shares, 1.17,400| 5 5-6 
Kieourto Construction, Limited .... .........-. rene 3 2}- 
——— 7 per cent. Cumulative Prei ee 2 
———— 4 per cent. Perp. 1st Mort. Deb . 100 105-107 
W. T. Heniey's Telegraph Works, Oruinar̃ 10 22-23 
—— — per cont. Preference .......... een 10 18-19 
—— 44 per cent. Debentures .......... e . 10⁰ a 
1 


7 per cent. 


House - to-House Company, Ordinar gg. 6 
eier ene ꝰq« 6 93-1 
Limited .........-. e eoo hohe 6 164-17 


India Rubber, Gutta Percha, and Telegraph Works ...... 10 213-2 
4 per cent. Dobentures . 100 102-106 
Kensington and Knightabridge Ordinary........ 5 13-14 
London Electric Supply, Ordinar rg. 8 8-31 
——— per cent. Frei. . . . . 6 rs eeeenecs 5 6•63 
4 per cent. lst Mortgage Debenture Stock, Red.. 100 102-104 
Metropolitan Electric Supply, Limited, Ordin eae} iU 174-184 
— s per cent. First Mortgage Debenture Stock ....| 100 115-119 xd 
National Telephone, Ordinary. 6 64-53 
——— 6 per cent. Cum. First Prei 10 13-16 
— — 6 per cent. Cum. Second Pref.......... . 10 18-15 
b per cent. Non. Cum. Third Pref. ..............| b 63-53 
55 - aces Deb. Stock, Re... 100 99-102 xd 
Notting Hill Electric Lighting Company, Limited ........ 10 17-18 
Oriental, Limited, 1879 .. ..c esses err 1 a 
—— £5 Shares ee eee ee ae ee som 669: 39409 09250092 e. b 7-7 
—— £44 Shares, Now ...... q ꝗ $} -01 
Orlental Telephone and Klectric Company 3 1 
Oxford Klecti le, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 5 
Royal Electrical Company of Montreal ...... sene 4 150-165 
4} per cent. First Shares Mortgage Debentures ..| 100 105-107 
South London Electric Supply, Ordinary .......... 3 23-3} 
St. James 's and Pall Mall, ited, Ordinary .. ....... 6 16-17 
7 percent. Prei... cea 3 5 9-10 
á per cent. Deb. Stock, Rede. "06 105-108 
Telegraph Construction and Maintenance — — — — — — = — 12 37-41 
—— 6 eds Bond «„“ 1 111415 xd 
Westminster Blectrio Supply, Ordinary ---. 5 | 1516 
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NOTES. 


Electric Power.—The Lincoln electricity works, which 
are only just beginning to supply current, have already got 
a power customer. This is the Lincoln Cathedral, where 
the organ bellows are being driven by a motor. 


Ecoles Electricity Works.—We have received an 
anonymous letter with respect to the description of the 
above works which appeared in our last issue. If our 
correspondent will send his name and address the letter 
shall be published. 

Pacific Cable Contract.—A Bill has been introduced 
into the American Senate authorising a contract between 
the Government and the Pacific Cable Company for the 
transmission of official messages to Hawaii and Manila for 
20 years after the construction of the cable. 

The Working of Boilers.—We have received from 
the National Boiler Company the new edition of instruc- 
tions respecting the working, treatment, and attendance 
of steam boilers. Such books cannot be too widely 
recommended, and should be read by all having to do 
with the working of boilers. 

The London Chamber of Commeroe.— The second 
monthly dinner of the present session will take place on 
Tuesday next, 17th inst, at the Trocadero Restaurant. 
After the dinner, which will commence at 6.30 p.m., the 
subject for discussion will be the progress of electricity. 
Mr. Thomas F. Blackwell will take the chair, and will be 
supported by Major P. Cardew, R.E., Mr. Sydney Morse, 
Mr. R. Percy Sellon, Mr. J.S. Raworth, Mr, R. E. Crompton, 
Mr. E. Garcke, Major S. Flood Page, and others. The 
charge for tickets is 7s. 6d. 

Boiling Point of Liquid Ozone.—A paper on 
this subject from Mr. Louis Troost has appeared in 
Comptes rendus, and an abstract is given in the Journal 
of the Chemical Society. Ozone was liquefied in a 
vertical tube immersed in a bath of liquid oxygen, and 
the latter was then lowered until the readings of a 
galvanometer in circuit with a thermo-junction previously 
introduced into the tube were constant during the ebulli- 
tion of the ozone, The boiling point of liquid ozone was 
thus found to be — 119deg. at the atmospheric pressure. 

Electric Fire-Engines. — The  fire-extinguishing 
arrangements at St. James Hall have recently been 
thoroughly overhauled, and the water supply being of 
insufficient pressure to enable jets to be thrown into the 
roof and upper galleries, Messrs. Merryweather have just 
fitted one of their patent Hatfield ” pumps, driven by an 
electromotor. This pump is connected to the hydrant 
system, and enables jets to be thrown 40ft. above the roof 
at any time. The pump is placed in the basement, and a 
switch placed by each hydrant enables it to be started 
immediately from any part of the building. 

Overhead Cables.—The Yarmouth Corporation have 
decided to erect a lofty overhead electric light cable which 
will cross the harbour in order to supply. current to 
Gorleston. For this purpose two steel masts will be 
erected on either side of the river and the cable will be 
suspended from them. At the lowest point, in the centre 
of the span, the cable will be 170ft. above the highest 
spring tides, which will allow vessels an uninterrupted 
passage up the harbour. The distance between the poles 
is 400ft., and the coat of the work, for which tenders have 
been received, is £900. We presume that the shipping in 
the harbour was considered likely to damage a submerged 
cable. 

Liverpool to Manchester in 18 Minutes.— Mr. 
F. B. Behr addressed the Liverpeol Chamber of Commerce 
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yesterday afternoon on his scheme for an express mono- 
rail railway between Liverpool and Manchester. We have 
several times described Mr. Behr's system, and fail to see 
in what its great advantage lies. When all the safety 
precautions necessary have been provided it really ceases 
to be a mono- rail system, and has as many or more rails 
and wheels than the ordinary railways. In other respects 
Mr. Behr deserves every commendation for the careful way 
in which he has overcome the difficulties in his way, and 
for the energy which he has displayed in obtaining trials 
for his system. 

City and South London Railway.— The extension 
of this pioneer underground electric railway from the 
present terminus at Stockwell to Clapham Common is now 
fairly in hand. There are three shafts—one at Binfield- 
road, Stockwell ; another at Bedford-road, Clapham Station ; 
and a third at Clapham Cross. The tunnels are being 
driven in five directions, thus giving five working faces. 
Operations are proceeded with day and night, and it is 
confidently anticipated that the tunnels will be ready for 
effective use before the August Bank Holiday. The exten- 
sion from King William-street to Moorgate-street will be 
open long before that date. The entire railway from 
Clapham Common to Finsbury-pavement will thus be open 
for traffic this autumn. 

Tramway Frauds.—The arrangement of fictitious 
accidents on electric trams seems to be a recognised pro- 
fession in some parts of the United States. The latest 
ingenious development of these frauds is described in the 
Street Railway Review. The procedure consisted in the use 
of a screw-driver to remove the screws securing the handle 
of the tramcar which is placed to assist the passenger in 
alighting. Having done this, the gentleman proceeds to 
fall off the car as lightly as possible, and to bend the handle 
in doing so. The next move was to apply for damages. 
Unfortunately, in the present case the doctor who examined 
him found the screw-driver up his sleeve, and further 
damage is likely to be imparted to the gentleman before 
he regains his liberty. 

By Wire to Klondike.—The Financial Times on 
Tuesday last published a letter from an Edinburgh stock- 
broker, in which the ordinary shares of the Canadian, 
British Columbian, and Dawson City Telegraph Company 
were offered to the stockbroker’s clients at par. His letter 
starts by referring to the overwhelming success in the 
floating of the 5 per cent. first mortgage debenture stock of 
this company. It suggests that the ordinary shares, which 
have been greatly sought for by the public, are likely to 
get 25 per cent. dividends, and announces that the engi- 
neer to the company has left for New York en route for 
Canada and Dawson City in order to superintend the 
construction of theline. Our contemporary rightly criticises 
this letter most severely, and warns all Scotsmen against 
trusting their money in the concern. 

Tesla's German Patents.—The Reichsgericht of 
Germany has confirmed the decision of the lower courts 
declaring the Tesla polyphase motor patents invalid. The 
Court reviewing the case holds that the patents are void, 
owing to their not having been worked according to the 
requirements of the German patentlaw. The Court goes on 
to say, however, that even if the patent had been sustained 
on that ground, it would have been nevertheless invalidated, 
owing to the fact that the invention was not adequately 
described in the German patent specification, whereas the 
American patent specification is clear. It is understood, 
says the Electrical Engineer of New York, that the Helios 
Company, of Cologne, who control the Tesla patents in 
Germany, will no longer contest the suits which it has 
brought against several parties in Germany. 
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Lightning.—A question has been addressed to the 
Weather Bureau of the United States of America as to 
the reason why certain kinds of trees are more liable to be 
struck by lightning than others. The gentleman who has 
taken up the matter states that, from the information at 
present available on the subject, oak trees are most 
frequently damaged by lightning, while birch trees are 
lowest on the list. Thus, he estimates that for every birch 
tree that is struck in a given time, 54 oak trees would be 
injured and 15 pine trees, Any subject connected with 
lightning is a difficult one to handle on account of the 
extreme vagueness of the reports usually obtainable. On 
the above question, however, it should not be difficult to 
get some reliable information together, and also to ascertain 
the reasons for the general conclusions which can be 
deduced. 

Edison’s Latest.—Mr. Thomas Alva Edison has, we 
understand from our contemporary Electricity, of New 
York, devised a scheme by which telephoning across the 
Atlantic Ocean will be possible. He explained in an inter- 
view (as usual) that at first the proposal seemed impossible. 
His attempts to construct a cable on new plans had not 
succeeded. But when the task was almost given up as 
hopeless, Mr. Edison conceived the brilliant idea of inaugu- 
rating a series of lightships across the Atlantic. These 
were to be relay stations, used to reduce the length of each 
cable. We presume that he would attempt to use tele- 
phonic relays, as devised by Dr. Lodge, on these lightships, 
but then speech would not be possible, as the cumulative 
effect of the various lengths of cable would damp out 
certain vibrations. The question, however, is rather one 
of finance, and Mr. Edison’s greatest difficulty. will be in 
finding anyone sufficiently foolish to waste their money in 
this way. 

Large Transformers.—The ven known order for 
alternate-current transformers, which also consists of trans- 
formers of the largest individual outputs hitherto made, 
has, says the Electrical Engineer of New York, been placed 
with the Wagner Electric Manufacturing Company. The 
contract in question was placed by the Union Carbide 
‘Company for its carbide works at Niagara Falls, N.Y., for 
seven transformers of 2,000 h.p. each and two transformers 
of 500 h. p., complete with switchboards for operating them. 
The transformers are, to be of the oil-filled type of apparatus, 
with water-coils for lowering the temperature of the oil. 
The contract was closed on definite specifications as to iron 
and copper losses. The temperature rise and also the 
insulation resistance were guaranteed, and the transformers 
are to be able to stand 50 per cent. overload in current. 
The Wagner Company, it will be remembered, built the 


40,000-volt high-tension transformers which are now 


operating at Provo, Utah, and Telluride. . 

A Non-Fatal Shock.—It is well known that in the 
United States the craze for the marvellous has at times 
led the untechnical Press to exceed the bounds of truth. 
When, however, a man who has been almost killed by an 
electric shock relates his experiences to a reporter the pure 
truth only may be expected. The gentleman we have in 
mind is called Mr. Dwight L. Clough, and he is reported 
to have been caught in à 11,000-volt circuit at the power- 
house of the Buffalo and Lockport Railway. When, how- 
ever, the reporter of the Buffalo News interviewed him, he 
explained that the report given out that a current of 11,000 
volts passed through his body was erroneous. The correct 
measure of the current was 1,000 amperes under a pressure 
of between 800 and 900 volts. He added, You see the 
ampere is the measure of volume, while the volt is the 
measure of pressure.” The United States should be proud 
of a man of so strong a constitution that 1,000 amperes has 


not killed him. We feel reluctant to state definitely on 
the face of this how many milliamperes our experts consider 
a fatal amount. 

Power Distribution Clauses.—The Bill deposited 
by the Leicestershire and Warwickshire Electric Supply 
Company, under which powers are sought to lay mains in the 
above counties and in Derbyshire, contains clauses of which 
the following are abstracts: The share and loan capital of 
the company is to be £1,000,000, of which £250,000 may 
be raised on mortgage. The profits of the company are to 
be limited to 10 per cent., subject to an increase of 58. per 
cent. for every one-tenth of a penny per unit at which the 
energy may be supplied below the standard price of 
21d. per unit. The Bill further provides that nothing in 
this Act shall be construed to confer upon the company 
the exclusive right to supply energy within the area of 
supply, or to hinder or restrict any other body, company, 
or person from supplying or increasing their present 
supply of energy within the said area, nor shall the 
company at any time hereafter, by reason of any 
competitive supply, be entitled to any compensation for 
alleged vested interest in respect of any of the powers 
conferred upon it by this Act.” 

Electric Motors in London.—The County of London 
and Brush Provincial Electric Lighting Company is placing 
every inducement in the way of its consumers of power. 
In a circular which this company has issued, headed Elec- 
tricity as u Motive Power,” a great deal of useful informa- 
tion is given, and we note that in the St. Luke's, Clerkenwell, 
and Holborn districts the power circuits will be supplied 
at 530-volte. This voltage renders small motors somewhat 
more expensive, but for the larger sizes is more convenient. 
The company gives a list of manufacturing firme, all of 
whom may be relied upon to supply good and serviceable 
motors. We notice that four of these firms are pre 
pared to give three months’ free trial of their motors, on 
the condition that the consumer shall then pay for them if 
they run satisfactorily under normal loads. Of course, 
this is very reassuring to the consumer, and from the 
reputation of the four firms in question we are sure they 
will receive prompt cash in three months in every case. 
The County of London and Brush Provincial Company are 
now charging for current used for motors at the rate of 
6d. per unit for the first hour's average demand, and 2d. 
per unit for all current in excess of this. On the eight- 
hour working day this works out at 24d. per unit. 

Teachers' Class.—The following Saturday morning 
class for teachers on “ Magnets and Electric Currents " is 
announced in the London Technical Education Gazette. A 
course of 10 lectures will be given by Prof. J. A. Fleming, 
MA., D. Sc., F. R. S., in University College, Gower-street, 
beginning on Jan. 14, at 10 a m. This class is intended 
for headmasters and assistant masters in London Board 
schools and for science masters in elementary science 
schools, who will be admitted free. The object of the 
course is to give instruction in modern methods of science 
teaching. It will consist in the delivery by the professor 
of a model lecture to exhibit methods of dealing with the 
subject, adapted for science teachers and teachers in Board 
schools who, having some knowledge of the subject, desire 
to receive instruction in the scientific construction and use 
of experimental apparatus and the improvements of methods 
of teaching. Each meeting of the class will begin with a 
lecture lasting one hour, to which any number of teachera 
up to 40 can be admitted. Subsequently a series of prac- 
tical laboratory exercises will be worked by teachers. on 
the above subject, to which the first 20 applicants for 


_places in the class will be admitted. Applications should 


be made by letter to Prof. Fleming. 
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A Proposed New Alpine Railway.—The Berlin 
correspondent of the Daily News says that the building of 
a new railway from Germany to Italy is in contemplation. 
The new line, which would doubtless become a dangerous 
competitor to the St. Gothard Railway, is to be called the 
Vintechgau Railway, and is to start from Landeck, on 
the famous Arlberg line, and to continue through the 
Vintechgau Valley, by Reschenscheideck, Meran, Trafoi, 
and Bormio, to Milan. Apart from the benefit which 
would accrue to the German export trade from what 
would be the shortest route from North Germany to Italy, 
the railway would be one of the finest Alpine lines in the 
world, as it would lead through the Ortler Mountain 
groups, and traverse the famous Stilfeserjoch, the 
highest road in Europe, through a tunnel 7,500 m. long, 
whilst the St. Gothard tunnel is over 14,500 m. The 
Chamber of Commerce of Augsburg has submitted to 
the Chancellor a petition for a subvention for the railway, 
which is to be built by Austria, as was done in the case of 
the St. Gothard line. It is interesting to hear that in the 
opinion of experts the water power available in the regions 
to be traversed is so considerable that the railway could be 
an electrical one. Access to the Engadine would of course 
also be greatly facilitated. 


Electric Bleaching of Sugar.—The following is a 
résumé from Mr. Carl Hering's digest of the article by 
Mr. Peters which appeared recently in the Zeitschrift für 
Elektrochemie describing experiments made to compare the 
action of ozone, that of electric currente, and that of both 
combined, in the purification and decolorisation of liquids 
containing sugar. After a brief reference to the various 
processes, the published descriptions of which are referred 
to, he describes his experiments, in which some dark- 
coloured syrup was subjected to each of these three 
processes. The ozone produced electrically passed through 
the liquid in bubbles. In the treatment by the current 
the cathode was carbon and the anode zinc in one case 
and sluminium in another; in both cases the liquid was 
thoroughly stirred during the process. The results are 
given in detail, and they show very clearly that the action 
of both combined is very much better than when either 
is used separately; the decolorisation is much more 
thorough ; the inorganic salts are separated out to a much 
greater extent, and the organic impurities are easier and 
more thoroughly oxidised, passing over into the slime, 
which is easily separated ; the taste of the syrup becomes 
purer; no mould or fermentation could be noticed after 
one to three weeks, but it was noticed in the untreated 
syrup. | 

Telegraphy to the Goodwins.—The following 
typical note is from the Daily Chronicle: '* Arrangements 
are being made at the South Foreland lighthouse and on 
board the South Goodwin lightship for a series of experi. 
ments in wireless telegraphy. The arrangements are being 
made under the personal direction of M. Marconi, who is 
accompanied by other experts. If the experiments are 
considered satisfactory, as there is reason to believe they 
will, it is stated that the wireless system will be adopted 
forthwith as a means of communication between the South 
Foreland lighthouse and the South Sands Head lightship. 
The position on the Goodwins is a very important one in 
regard to shipping disasters. The points of communication 
are only about three miles apart. The present experiments 
are the outeome of those which took place some time ago 
at Fort Burgoyne, Dover. It is stated that experiments 
between England and France are also proposed.” We 
shall be glad to note a change in the type of the Marconi 
note from the indefinite proposal to the definite accom- 
plished fact. A statement that signals have been trans- 


mitted regularly and whenever required between two points 
for three months on commercial lines would be more to the 
purpose than these continued temporary teste. We may 
also add that the experiments between England and France 
were proposed in the summer. 

Conference of Science Teachers.—There is being 
held this week at the South-Western Polytechnic, Manresa- 
road, Chelsea, a conference on the methods and apparatus 
used in the teaching of practical science in schools. This 
was organised by the County Council Board in connection 
with the holiday courses of the College of Preceptors. The. 
first meeting was held yesterday at 12 o'clock, the subject 
being the teaching of elementary experimental physics in 
schools. Papers were read by Mr. Sanderson, of Oundle - 
School, and Mr. Frank C. Weedon, of Alleyn's School, 
Dulwich. Dr. Garnett presided. The second meeting, held 
in the afternoon, was devoted to the teaching of elementary . 
experimental chemistry. Prof. H. E. Armstrong, F.R.S., 
was in the chair. The third meeting will be held to-day at. 
noon, with Prof. Hudson Beare in the chair. The subject. 
will be the teaching of elementary mechanics in schools. 
Papers will be read by Mr. S. H. Wells, principal of the 
Battersea Polytechnic, and Mr. Sidney Whalley, of the. 
Simon Langton Schools, Canterbury.. Mr. C. T. Millis, 
principal of the Borough Polytechnic, will open the dis- 
cussion. The last meeting will take place to-day at 
2.30 p.m., on the teaching of elementary experimental . 
physics in ‘schools. Papers will be read by Dr. T. Buchanan, 
of the Gordon College, Aberdeen, on Electricity and. 
Magnetism,” and by Dr. J. F. Kerr, Glasgow, on “ Heat, 
to be followed by a discussion. Prof. Ewing, F. R. S., pro- 
fessor of engineering in the University of Cambridge, will 
preside. An exhibition of apparatus has been arranged 80 
that those attending the conference can exchange views on 
the best type to be used. 

A Mammoth Power station. The slectrio power 
station for the Metropolitan Street Railway Company, New 
York, when completed, will deserve the distinction of 
being the largest in the world. The total capacity of this. 
mammoth plant will be 70,000 h. p., and it will supply the 
entire system owned by the company. Probably the most 
striking object at the power-house is the great smoke-. 
stack situated between the boiler and engine rooms, 
and which ranks as one of the largest structures of. 
its kind in existence. It is 353ft. high, the base, 
being 55ft. square, and the uniform internal diameter 
is 22ft., the outside diameter varying from 38ft. 10in. 
to 26ft. 10in. There are 3,400,000 bricks used in 
the stack, the total weight being 8,540 tons. The 
building, which measures 270ft. by 201ft., is divided 
into two parts, the engine and boiler houses. There 
will be 87 boilers arranged in two parallel lines on 
each of the three floors of the boiler-house. The maximum. 
capacity of each boiler will be about 800 h.p., making & 
total of about 70,000 h.p. The coal storage bin, extending: 
the full length of the house above the boilers, will have a 
capacity of 9,000 tons. The engine-room will contain 
11 cross-compound engines, each of 6,600 i.h.p. . The two 
high-pressure cylinders will be 46in. in diameter and the 
two luw-pressure 86in. the common stroke being 60in. 
Each engine will, says the Engineer of New York, be direct 
connected to a three-phase alternating-current generator, 
which will operate at 6,000 volts. The current wil] be 
transmitted to eight sub-stations, where it will be con- 
verted by means of static or rotary transformers to a 
pressure of 550 volts. 

The National Felephons ‘Company’ s Bills.— 
The National Telephone Company, as has been stated in, 
our columns, has three Bills to come before the Houses of 
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Parliament this session. The third of these is to provide 
a court of appeal to hear cases in which local authorities 
refuse to grant permission to lay telephone lines under the 
streets or seek to impose exorbitant terms for the permis- 
sion. The Bill in question proposes to enact that, where 
any local authority having power to give or withhold 
consent to the exercise by the company of the powers 
conferred on the Postmaster-General, which the company 
are authorised by license to exercise, shall fail within 21 
days to give their consent, after being required to do so by 
the company, or shall attach to their consent any terms, con- 
ditions, or stipulations to which the company objects, or shall 
withdraw a consent, a difference shall be deemed to have 
arisen between the company and the local authority, and 
such difference shall be determined by the Railway and 
Canal Commissioners. The Commissioners, after hearing 
all parties concerned, may give their consent either con- 
ditionally or subject to such pecuniary or other terms as 
they may think fit, and that consent shall for all purposes 
be of the same effect as if it were given under the pro- 
visions of the Telegraph Act, 1892." The Bill further 
provides that the proceedings before the Commissioners 
shall be conducted in the same manner as any other pro- 
ceedings under the Acts relating to them. The proposals 
of this Bill appear to us to be most reasonable if only the 
main points at issue could be advantageously settled in 
favour of repurchase by the Government at a definite date 
of the National Telephone Company’s works. 


Electricity as an Exact Science.—We notice that 
Mr. Howard B. Little has commenced a series of articles 
under the above title in the first issue of Knowledge for 
the New Year. In this, the introduction to the series, Mr. 
Little deals with the history, or, rather, the ancient history, 
of the subject. Thus, he refers to the oft-quoted state- 
ment by Baptista Porta in his book, The Wonders of the 
Magnet (circa. 1559) : „ do not fear but that with à far- 
absent friend I can always communicate, by means of two 
compass needles, circumscribed with an alphabet." Another 
writer Mr. Little has unearthed thus stated his conviction : 
“ Forasmuch as this is so wonderful a secret, I have hitherto 
hesitated about divulging it, and did so disguise my mean- 
ing in the first issue of my book as only to be understood 
by learned physicians and chemists. But now the time is 
come when I will communicate it for the benefit of lovers 
of science generally.” One cannot but admire the apt use 
of that “generally.” The writer, evidently himself a 
lover of scientific truth, goes on to describe the “ sympa- 
thetic needles.” It is curious to note that many writers in 
the sixteenth and seventeenth centuries speak of these 
needles as though their use was well established, while 
others laugh at the growth of the “conceit.” One could 
so easily draw modern parallels. It must be remembered, 
says Mr. Little, that all this was taking place at a time 
when priests were in the habit of standing in circles around 
three-legged stools, while one of their number (presumably 
he who had the greatest command of language) anathe- 
matised the stool, till a ring, previously placed upon it, 
began to roll around it, stopping to indicate certain letters 
of the circumscribed alphabet, and so interpreting messages 
from a world otherwise unknown. We await the continua- 
tion of the series of these articles with interest. 

Cardiff Electric Lighting.—If adverse criticisms in 
the Press tended always to make electric light undertakings 
a success, the Cardiff electric lighting works would stand 
easily first in the United Kingdom. From the first time 
it was proposed to erect these works until now, every 
suggestion made by the Cardiff engineers has been 
criticised more or less adversely in the local papers. We 
have before us now a long article which appeared during 


last week which is headed Mistakes of the Past, How 
they affect the Present, Antiquated Lamps in Use,” etc. 
In this article fault is found with the position and general 
design of the works, with the use of rectifiers, with the use 
of indiarubber on the cables, with the arrangement of the 
cablea, with the design of the arc lamp lanterns, and with 
the transformers. The author goes on to amplify his 
condemnation in certain cases, but the technical reader 
will find that in so doing he bas only exemplified his want 
of knowledge of the subject. It is a great pity that 
writers of such articles should not send them in first to the 
borough electrical engineer for comment. We are afraid 
that in this case the article would have rested in the 
engineer's waste-paper basket. The author in question 
finishes up with a consideration as to the use of electricity 
as a motive power. He says that, although Cardiff may be 
said to be in a position to give a regular and satisfactory 
supply of electric power for small motors, it could not 
guarantee an uninterrupted supply. He adds that no 
electricity works in the United Kingdom or out of it could 
do that, for he says as long as one is dependent on running 
machinery of a delicate and intricate nature an absolute 
guarantee is obviously beside the question. 


Pantomimes. — Few of those who witness the 
marvellous blending of colours displayed in the panto- 
mimes have any idea how numerous are the hands which 
nowadays find employment through the progress which 
electricity has made in the last few years. For instance, 
at the Adelphi Theatre, in the production of “ Dick 
Whittington,” there is a staff of 35 under the supervision 
of the electrician, Mr. Fred Smith, all employed in con- 
nection with the electric lighting. The electric installation 
of this theatre was extended during the last year at a cost 
of several thousand pounds. Now the lights in the front 
of the house and in all the exits are connected to a 
different circuit entirely from those behind the stage and 
in the auditorium. This is in accordance with a regulation 
now wisely enforced by tbe London County Council. 
There are altogethez about 2,000 incandescent and 20 
arc lamps (all hand fed) on the stage alone. The switch- 
board, a comparatively small one, is conveniently placed 
on a small balcony at the side of the stage. The Stuarts 
type of resistances is used. They are worked by large 
iron levers, the handles of which are painted red, 
white, and blue according to the colour changes 
which they control, and are therefore easily worked. 
All the electric appliances—or property, as we should call 
it—used in the present pantomime are connected with this 
board, although that fact is not apparent from the audi- 
torium. Many more besides the youthful members of the 
audience may wonder where the well-concealed connections 
are placed which allow the principal fairy to move her 
wreath of lights so freely and apparently in every direction. 
To the same category belong the garlands representing 
orange-flowers and made up of a number of incandescent 
lights, which have the appearance of being carelessly strewn 
about the stairs composing the centre of the picture, as well 
as a cluster of forget-me-nots with blue blossoms, and so 
forth. As many as 300 lamps, ranging from 1 c.p. to 8 c.p., 
are fixed in the latter contrivance only. 

Incandescent Lamps and Welsbachs. — Mr. 
Edward Backus, superintendent of light at Somerville, 
Mass., has recently made the following interesting and 
curious report, which we take from our New York 
namesake: “I have been requested by his honour the 
Mayor to make a test of the Welsbach and 32-c.p. 
incandescent lamps to ascertain which was best adapted 
to street-lighting. Now, the test of these lights is not 
which gives us the greatest candle-power, but which gives 
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us the best-lighted streets. We know the Welsbach claim 
a light of 64 or more candle-power and the incandescent 
of 32, so that a photometric test for candle-power would 
result largely in favour of the Welsbach This is not 
the test that would demonstrate the relative advantage 
of one light for another for street service. It is a 
well-known scientific fact that what is known as the 
red ray in light has much greater penetrating 
quality than any other ray. The incandescent is very 
rich in this, while the Welsbach has a small percentage 
of the same, and although the Welsbach gives apparently 
& very bright light, its penetrating qualities are com- 
paratively poor. One test which I have applied, and a 
very simple one, which anyone can try, is to take an 
ordinary sheet of white paper with a line drawn across it 
in ink, and cover the same with three or four sheets 
of thin brown paper and try the distance away from a 
Welsbach light this line can be distinguished when looking 
through a tube, and then apply the same test to a 32 lamp. 
The result of this test shows four incandescent lamps, 57, 
45, 60, and 63, making an average of 56}ft. for each light. 
Two of the Welsbachs, burning Cambridge gas, showed at 
51ft. and 42ft., and two, burning Charlestown gas, showed 
at 42ft. and 57ft., making an average of 43ft. Another 
test tried was to stand equi-distant from each kind of light 
and hold a pencil upright on a level surface. If both 
lights were equal, the two shadows would be of equal 
density. In the actual test the shadows appeared the same 
at a point 3ft. nearer the Welsbach than the incandescent, 
and, from the tests shown, the 32-c.p. incandescent has the 
greater penetrating power, and, in my opinion, is best 
adapted for lighting our streets.” 


Sparking at Commutators.—A recent article by 
Mr. Dick in the Elektrotechnische Zeitschrift is abstracted 
in the following extract from Mr. Carl Hering’s digest 
in the Electrical World. In the article in question the 
author develops a number of formule to be used in 
making certain calculations in connection with dynamos. 
He had noticed in constructing dynamos that, under 
the assumption that there is a sufficiently strong 
feld at the forward edge of the pole-piece, there 
will be sparkless collection by the brushes only when 
the latter were replaced by brushes of different 
material, as in replacing copper by carbon, and even the 
reverse. This led him to investigate the relations and 
dimensions in a machine, and the article gives the results 
of these investigations. It has been supposed that a 
relatively strong field is required for commutating the 
current in the short-circuited coil; he gives a formula 
by which this field may be calculated, and this shows 
that in comparison to the main field it is, even for toothed 
armatures, very small. Sparking and armature reaction, 
he shows, have no direct connection with each other. 
Among other things, he shows that the short-circuited 
coil must move in a field which has the same strength 
as that which is produced by the ampere windings in the 
short-circuited coil. Also that for sparkless collection 
there must be a certain very definite resistance in the 
circuit of the short-circuited coil; formule are given for 
calculating this. He then discusses the connection between 
the formation of sparks and the armature reaction. 
Formule are deduced for calculating the dimensions of 
carbon brushes. A summary of the formulæ is then given, 
and their application to specific cases is illustrated by 
examples. In an appendix he states that, in spite of 
sparkless collection of the brushes and the correct 
dimensioning of the contact surface, there may be bad 
heating of the commutator; the limits of continuous- 
current machines may therefore also depend on the heating 
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of the commutator; the use of carbon brushes for 
producing a certain relation of resistances is allowable 
only to a certain degree. The effect of the length of the 
surface of contact on the characteristic of the machine- 
is briefly discussed; the armature reaction is shown to 
be dependent on the width of the brush. 


Electric Railways.—The Street Railway Journal of 
New York has in its issue of December last a very well- 
written article on the elevated railway problem as existing in 
America. These elevated railway lines, of which the Liver- 
pool Overhead is the ouly example in England, have in the 
past had great support in the United States. Before the 
introduction of the electric tramways the elevated railways 
of New York were in a good financial condition, but the 
competition now has much reduced their profits. In the 
article in question six lines are described and many statistics 
as to the numbers of the passengers carried, and the 
scheduled speeds are collected together. We find 
from these that with steam lines the average speed 
with stops is about 13 miles per hour, and this will 
evidently have to be increased if the railways are to extend 
their gross revenues. The author of the article then pro- 
ceeds to investigate how this increase in speed with the 
same number of stopping places is to be obtained. As a 
commencement, he states the present conditions of the 
Manhattan line to be as follows: The standard Manhattan 
coach weighs 29,088lb., has seats for 48, and frequently 
carries 100 passengers. It is mounted on eight 30in. 
wheels. From the above it appears that the total 
weight of a five-car heavily-loaded Manhattan train 
is not far from 130 tons, of which over 100 tons 
are behind the locomotive. The weight on the 
drivers is but 12 per cent. of the total train 
weight, and with 25 per cent. adhesion, the maximum 
drawbar pull possible for the locomotive to exert is 
7,875lb. Particulars are also given of the Metropolitan 
Elevated Railway Company, of Chicago, whose electric 
locomotive car weighs 53, 200lb. complete with motors, or 
40,0001b. exclusive of motors. It is, of course, a standard 
passenger coach with full seating capacity, about one-half of 
each platform only being taken up with the cab and necessary 
controlling apparatus. The trail cars weigh about 353,0001b. 
The seating and standing capacity of both motor and rail 
cars is approximately 90 passengers. The average four-car 
heavily-loaded train will weigh about 100 tons, of which 
32'5 tons approximately are on the four wheels of the loco- 
motive’s one-motor truck, and 67°5 tons are in the trail cars. 
From 30 to 35 per cent. of the entire train weight is 
available for traction under these conditions, and the 
maximum drawbar pull possible to exert without slippage 
of wheels is, with 25 per cent. adhesion, 16, 250lb. He 
then refers to the South Side Elevated Railway, of 
Chicago, where the Sprague multiple unit system is used. 
At the present time this company is using a four-car train 
of which only one car is furnished with motors. When, 
however, higher acceleration is required, every car will be 
fitted with motors. In this way the whole weight carried will 
be valuable for giving the required adhesion when accelerat- 
ing. Further in the article a comprehensive table is given 
showing the acceleration obtained on the present lines and 
on a test line equipped by the General Electric Company 
This shows that in special cases the electric train attained 
a speed of 30 miles per hour within 10 seconds of being 
started, whereas on the steam lines the speed in the same 
time was nearly 12 miles per hour. Acceleration curves or 
these lines are given which are exceedingly useful for 
purposes of reference, and the article concludes with an 
estimate of the financial results which would be obtained 
by introducing electric traction on other elevated lines. 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A. I. F. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


INTRODUCTION. 


. In this series of articles it is proposed to deal somewhat 
exhaustively with the process and methods of testing elec- 
tricity meters, an operation which, as every central-station 
engineer is aware, is absolutely necessary with the present 
delicate construction of these registering appliances. The 
mere fact that transit alone may entirely alter the calibra- 
tion of & meter is sufficient primary cause for subjecting 
it to a thorough test on arrival at its destination, while the 
inherent defects of many types, which develop after being 
on circuit in the premises of the consumer, necessitate 
constant, watchfulness, and not infrequent recalibration or 
removal. Each type of meter, moreover, not only has its 
own peculiar points of weakness, but is more particularly 
adapted than the others to certain special circuits. It is 
still further necessary, therefore, to take these two circum- 
stances in their special relationship to each other—that is 
to say, to consider the effect of the “load upon the calibra- 
tion of the meter, and the efficiency of registration of the 
meter in connection with the various uses of the current. 
All these points of consideration and their many side issues 
can, of course, only be known after many years of practical 
experience in the testing-room, and even the meter-makers 
are in ignorance of many of the weak points, as they, of 
course, have only to deal with the matters which arise 
during manufacture. 

The subject, as dealt with in these articles, will be 
considered in the following order : 


The Equipment of the Meter-Room.—(1) General arrange- 
ment; (2) handling ; (8) departmental book-keeping ; (4) 
connections and terminals; (5) necessary instruments and 
apparatus, including methods of setting up and using ; (6) 
staff 


Different Types of Modern Meters. 

Testing. 

There are at the present time 79 municipal electricity 
supply undertakings in the United Kingdom, 85 more are 
app ying for provisional orders, and there are also 100 
electricity supply companies. When it is considered that 
the public supply of electricity has practically not existed 
more than 10 years, and that most types of meters at 
present in use have been evolved during the past five years, 
it is clear that only the larger undertakes can have had 
any wide experience as to the behaviour of meters. This 
is borne out by the many enquiries received by the author 
from time to time upon the subject from those who are in 
charge of this department in many of the smaller towns. 
To all such, the matter which is to follow is dedicated. 


THE EQUIPMENT OF THE METER-RooM. 


In this section it is proposed to deal with the meter-room 
as it should be found to exist in every well-appointed and 
well-managed central station. It will perhaps appear to 
some of our readers that the management and apparatus 
herein described is somewhat elaborate and complex, and 
especially so when considered in relation to the stations of 
the smaller provincial towns. We are anxious to justify 
ourselves in this respect in advance. It must be borne in 
mind that upon the accurate and reliable testing of meters, 
as at least one factor, will depend to a large extent the 
initial success of the station and its development as a 
business enterprise. Consumers are particularly senaitive 
in regard to the reliability of meters, and on that ground 
alone every effort should be made to set up in his premises 
the most perfect meter possible for all practical purposes. 
Nothing can be considered trivial or useless, however 
lr insignificant, which in any way contributes to 
this most desirable result. 

General Arrangement of the Meter-Room.—The first 
important point in connection with the expeditious and 
satisfactory testing of meters is undoubtedly the general 
arrangement of the meter-room. This is a matter which is 
often entirely overlooked or neglected, but, as will be seen 


from the following remarks, it really forms the basis of a 
proper method and system. In the first place, we may 
assume, as a matter of course, that some special room is 
set apart for the purpose. The dimensions and situation 
must depend largely upon local circumstances, we allow, 
yet such a room should in all cases be of ample size, and 
also specially fitted up for meter testing. For it will gene- 
rally be found that 1t is a wise plan to store meters in con- 
siderable numbers. Apart from the demand on the stock 
for meters for new consumers, a considerable demand arises 
out of the necessity for changing and replacing on the 
circuit meters which have been found defective from a 
variety of causes. Special stress is laid upon this point 
because so many instances may be seen in our central 
stations in which any hole or corner has been con- 
sidered good enough for a meter-room. Proper testing, 
storing, and handling are, under such circumstances, 
impossible, and it need scarcely be wondered at if 
those who have the responsibility of handling and testing 
meters in such places should drop into a careless or 
indifferent performance of their duty. By all means, 
therefore, let the meter-room be large, and where possible 
distinctly divided into two portions—viz., the storeroom 
and the testing-room. The storeroom should be well pro- 
vided with shelves, which should be of considerable strength, 
as the weight to which they are sometimes subjected is 
very great. The shelves, moreover, should be so arranged 
as to enable meters to be stored without confusion under 
the following heads: (1) new meters awaiting testing; (2) 
meters passed and ready for the circuit; (5) meters brought 
from circuit and awaiting examination; (4) defective meters. 

The storeroom, when possible, should be provided with 
two doors, one through which the storekeeper can carry 
the meters without having to enter the test-room, and the 
second entering direct into the test-room. It is moat 
important that the test-room proper should be kept as 
private as possible, and the above arrangement answers the 
urpose admirably. A word here may be added as to the 
ghting of the storeroom. Very possibly artificial light 
may have to be resorted to, and in this case it is as well to 
have plenty of it. The fact of the room being “only a 
storeroom for meters” is often an excuse for a miserably 
poor light. Serious errors in the meter books arise from 
the numbers and sizes of meters being misread, and all 
precautions should be taken to reduce the chances of error 
in this direction to a minimum. 

We now come to the question of the general arrange- 
ment of the room in which the actual testing is to be done. 
This room requires describing at some length. The room 
should be lofty, and, where possible, situated on the ground 
floor, the effects of vibration being felt there less than on 
floors above the ground level. It is of primary importance 
that the circuits, apparatus, and general arrangement of 
the room are such as to allow of expeditious and accurate 
testing being carried out. At the present day most central 
stations are connecting installations to their supply mains 
at a very rapit rate, and it often happens that the calls on 
the meter department are very heavy for short periods. 
At such times as these a well arranged and equipped test- 
room is seen to advantage, for with proper conveniences it 
is surprising how much time and E as may be saved, in 
addition to securing reliable tests. Here, again, a good light 
is more than ever essential, both as regards daylight and 
artificial light. A badly-lighted test-room ought not to 
exist anywhere. The artificial lighting should be 80 
arranged as to give a good general illumination. Ordinary 
flexible pendants, suspended from the ceiling, the lamps 
being fitted with white opal shades, prove to be the most 
satisfactory. Extra counterweight pendants should be fixed 
where particularly good lights may be required; in posi- 
tions. for instance, where there are instruments having 
finely-divided scales, and where fine readings have to be 
taken. The eyes, however, should be protected from any 
glare, and frosted lamps will be found to subserve that 
purpose. A further very useful arrangement—in fact, an 
indispensable one—is to have wall plugs fixed at different 
points in the room, from which portable Jamps may be 
taken. These will often be required for examining meters 
when connected for testing, etc., or for the examination of 
defective meters. The room should be fitted with heating 
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apparatus, preferably hot-water pipes or electric radiators, 
and the temperature as far as practicable kept constant 
at an average of from 15deg. to 17deg. C. The room 
must also be made as fireproof as possible, as it is 
often necessary to leave current on the meters during 
the night, when no one is in attendance. Too much 
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importance cannot be attached to this point. Wood 
should be excluded wherever possible, and special atten- 
tion must be given to the positions chosen for fixing 
resistances and other apparatus which are liable to become 
- heated by the passage of the current. Where, however, 
resistances cannot be fixed except on woodwork, they should 
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circuits, as more than these are seldom required. With 
this number both ampere-hour and watt-hour meters can 
be dealt with conveniently. A word or two here may not 
be out of place as to what is meant exactly by the term 
“testing circuit” as used above. In all cases of testing 
meters, excepting that, of course, in which only a single 
meter is concerned, it becomes absolutely necessary that 
they should be connected up in series with one 
another. For the present both ampere-hour and watt- 
hour meters may be considered as dealt with in 
this manner, as far as the arrangement of testing 
tables is concerned. The question then becomes, what 
is the best arrangement for readily and expeditiously 
connecting meters in series, at the same time arranging 
them in as compact a space as possible, consistent with 
proper convenience for watching the several points which 
require attention. In some types of meter it will be found 
most convenient to stand them on a series of special shelves, 
whereas in others the maximum of advantage is secured b 
having them temporarily fixed to boards on a vertical wall. 
Provision must therefore be made for both these classes of 
meters. If, therefore, two circuits are allowed for each 
class, we shall have an arrangement which will satisfactorily 
answer all ordinary conditions of testing. A separate 
circuit may, however, be included in the test-room for the 
purposes of experimental work. We will now turn to 
consider simply the space occupied by the meters under 
test, exclusive of all instruments, switches, etc. Assuming 
the shape and relative positions of the storeroom and test- 
room to be as in Fig. 1, a useful arrangement of testing 
circuits is as follows: 

The arrangements set forth in Fig. 1 apply only 
where the meter-room is of the particular shape as shown. 
It will of course be readily seen that the general ripis id 
ments of shelves, tables, etc., must depend upon what t 
room iteelf is like, but the arrangements given in the figure 
will be suggestive of what is generally required for the 
purpose of meter-testing. Turning to Fig. 1, it will be 
seen that entry is made into the test-room by means of the 
As far as possible 
the door must be kept closed, and in no case must it be 
used by the storekeeper. All new meters should be taken 
into the storeroom through the door shown leading into it 
direct from the Passage. On the same side as the test-room 
door, and extending the whole length of the room, must be 
fixed & deal „some lft. Jin. broad and 1jin. thick. 
The height from the floor to the top of this board should 
be about Aft. Bin. To this board the meters are screwed 
for testing, and some 4in. above it another and a narrower 
one must be fixed, having two grooves cut in it parallel 
with one another. In these grooves two wires are 


k . 07. 


FIG. 2,—Meter-Testing Rack. 


always be provided with good slate bases, or screwed on to 
stout asbestos sheet. he resistance frames, moreover, 
should be secured to the woodwork only at the corners, 
thus keeping by means of packing the body of the resistance 
some inches away from the woodwork. 

Arrangement of Tables, etc., for Testing. With regard to 
the arrangement of tables and testing racks, it will generally 
be found sufficient to make provision for four testing 


run along the whole length of the room, having 
at intervals of 2ft. terminals connected to them, 
from which are taken the connections leading to the 
“shunts” of the different meters. Further particulars 
will be given relating to these terminals in a later section. 
Continuing round the room in the same direction, we come 
to the second side. Here a good substantial table must be 
provided projecting about 1ft. 9in. from the wall, and some 
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óft. Jin. high from the floor, and extending the entire 
langth of the room, with the exception of the space required 
for a door (as shown in the figure) leading into the room 
set aside for batteries, motor-generator, or transformers. 
If a small room is not available for this purpose, a portion 
of the test-room itself must be boarded off. It need not, 
, however, be of any very large size, and in many atations 
no necessity for a separate room arises, as special plant is 
not put down for meter-testing purposes. The table pre- 
viously referred to is for the fixing of the testing 
instruments, such as balances, dynamometers, etc. The 
wall above the table is used for fixing all switch 
gear, fuses, voltmeters, ammeters, etc. The third side 
of the room should be simply a counterpart of the 
first. The fourth side, in the centre of which is 
the door leading into the storeroom, should be set aside 
for experimental work, and for the testing of meters on 
which special or extended tests are to be carried out. On 
the right-hand side of the door should be similar arrange- 
ments to those on sides one and three, and on the left-hand 
side a shelf as on side two. This leaves us with the centre 
of the room to deal with. The right-hand half of the room 
should be provided with special meter-testing racks, which 
consist of a number of shelves fixed one above the other 
lft. apart. Four tiers of shelves are in most cases ample, 
the top tier some 6ft. and the bottom one 3ft. from the 
floor. It is of the utmost importance these racks are 
securely bolted to the floor to avoid all risk of a collapse. 
Laden with a full complement of meters, a collapse would 
be most disastrous. It will, therefore, be necessary to take 
all precautions against a mishap of this kind. Fig. 2 shows 
clearly the general arrangement of one of these racks. It 
is secured to the floor by means of stout angle iron screwed 
securely to the upright supports and to the floor. The 
angle iron should be let into the floor to prevent any 
stumbling over it. It may be found necessary to further 
secure these racks by staying them from the top on to the 
walls of the room. A four-tier rack, 10ft. long, will easily 
accommodate some 40 to 60 average size meters at one time. 
Two of these meter-testing racks should be provided. 
Referring again to Fig. 1, it will be seen that a table is 
fixed on the left-hand side of the meter-room and near the 
door. This table is used for the overhauling of meters, 
filling with mercury, and work of this nature. It should 
not be too high from the floor, and must be fitted with a 
good vice, and provided with drawers for the reception of 
all necessary tools, etc. A second and smaller table is fixed 
near the instrument table, and also fitted with drawers. 
This will be found very useful for working out meter tests, 
and entering the meter and general books belonging to the 
department. If the heating apparatus consists of hot- 
water pipes, these should be run along the sides of the 
room ; or if by electric radiators, they should be fixed as 
much as possible out of the way, and where the flexible 
Wires supplying them with current are least likely to get 
damaged. All possible steps must be taken to ensure good 
ventilation, at the same time, of course, carefully 
avoiding draughts. Apart from the unpleasantness caused 
by draughts to the meter-room staff, some of the instru- 
ments often used are liable to be affected. A cupboard 
set aside for the departmental books is absolutely essential, 
and if there is room for another it would be found most 
useful for a variety of purposes. A suitable number of 
chairs and stools complete the general equipment of the 
meter-room. All matters relating to connections, terminals, 
instruments, etc., are left for a subsequent section. The 
concluding piece of advice is not on any account to cramp 
the test-room. This, unfortunately, happens only too 
often, with the result that endless trouble arises from short- 
circuits, instruments and meters getting upset, and unreliable 


N (To be continued. ) 


ACCUMULATOR-REGULATING DEVICES. 


THE HEATH AND FIELD SYSTEM. 


The question of the best arrangement of contacts and 
connecting bars for accumulator regulation has been often 
discussed, and many firms have now settled on standard 


designs. The large number of regulating cells required, 
especially where high-voltage lamps are used, necessitates a 
large amount of cable to make the connections from the 
individual cells. Certain of our consulting engineers have 
endeavoured to reduce the cost of these cables by placing 
the regulator itself in an acid-proof case in the accumulator- 
room, and then working it from the main switchboard by 
mechanical gear. The chief difficulty in this case is due 
to back-lash in the mechanical gear, which renders it almost 


FIG. 14.— Front View of the Heath and Field Accumulator Regulator. 


impossible to leave the contact bars always fairly on the 
contact pieces. If this is not done, heating ensues. By 
this system only two conductors are required from the 
regulator to the main switchboard. 

essrs. L. W. Heath and J. W. Field have worked out 
another method of reducing the cost of the copper connec- 
tions which is preferable to the above. It could also be 
used in conjunction with a mechanical transmission if the 
distance from the accumulator-room to the switchboard is 


great, and then would save a large proportion of the 


local connections to batteries. The principle of the 


Fic. 1B.—Back View. 


apparatus consists in the use of one group of a few 
cells for small adjustments in voltage, and a number 
of other groups of cells each containing the same 
number for large alterations. The change, however, can 
never be made by greater steps than two volts. The 
actual mechanical design of the switch is shown by Figs. 14 
and 15, but the diagrammatic illustrations which follow show 
more clearly how it works. These are a design for 20 
regulating cells. The apparatus consists of two sets of 
contacts on the two faces of the slate (Fig. 1), being an 
ordinary type of battery switch with four contacts only. 
This is placed on the front of the slate, while at the back 
there is fixed a battery switch (Fig. 5) which has five 
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contacts. This switch has a double arm, carrying two 
contact brushes, z and y. The spindle of first switch is 
geared with that of the second by a pinion and spur wheel 
(Fig. 4), so that one complete revolution of the first corre- 
sponds to a motion of the second over one segment of its 
face. The small roller, M, running on a dummy bearing 
ring, relieves the spindle of the regulator from any undue 
bending moment produced by the pressure of the brushes 
on the contacts. 


The progressive action of the arrangement when reducing 


the number of cells in circuit can be seen in Figs. 4, 5, 
and 6, in which the double contact arms on the under 


switch gear are replaced by sliders, also marked x and y. 
From these it vil 


cells are placed in series with the incoming terminal cell of 
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the battery. The next three steps cut these three regulating 
cells out, and then the contact with the main battery is 
again slipped bark four cells. The arrows in the figures 
represent the simultaneous movement of the two arms of 
the regulator. 

In the case chosen for illustration, the regulator, with 
nine contacts in all (counting back and front faces), will 
give 5 x 4= 20 different pressures on the circuit it regulates, 
and its action is adjusted by means of the double “stepping- 
over” arrangement of the back brushes, to be free from all 
discontinuity of main current during action ; further, it will 
be seen that while either of the back brushes is changing 
contacts it carries no current, so that the back movement, 
which is comparatively slow, is never subject to any spark- 
ing whatever. The arm on the front face, when bridging 
the gap between consecutive segments, is provided with a 
low resistance in the usual way. With this device the 
number of cables required to be run to the battery-house 
from the switch will, in general, be considerably less 


be seen that as the connections are 
changed from one group to the next, the three regulation 
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than half the number necessary with an ordinary form of 
switch. 'Thus 20 steps require only nine cables, while 
36 steps would require 13. The consequent saving in the 
expense of cables can, in ordinary conditions, easily exceed 
£100, as shown in the case now taken of a 36-way switch, 
to carry up to 500 amperes. 
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This with the ordinary type of switch requires 56 cables, 


as against 15. Therefore a saving of 23 cables to carry, 


say, 500 amperes is effected. These should be 7/12 of, say, 
an average length of 20 yards. This gives a net saving of 
£125 in the cost of the cable, or about £150 including the 
saving on the fixing of the cables, etc. A segment dial, 
painted with a number representing the actual cells in 
circuit, or the pressure given by them, indicates the posi- 
tion of the switch with reference to its range at any time, 
this range, in the case of the instrument shown above, being 
five revolutions of the handle of the front face. 
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Fic. 8.— Diagram of Connections of the Erlacher-Besso Accumulator Regulator. 


The chief advantages attending the use of this apparatus 
are: (1) less than half the ordinary number of cables is 
required, which cables often ran into a large figure; (2) 
small amount of switchboard space occupied, a matter of 
importance in many central stations; (3) the battery is 
kept more uniformly charged than with the usual regulators. 

n the case of quite a small regulator, recently supplied, 
we are informed that the saving effected in the cost of the 
connecting cables was £80. Mesers. Verity, Limited, are 
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at present manufacturing and supplying the apparatus for 
the patentees. | 

To show how closely working in the same direction can 
go without collaboration, we print herewith a diagram (Fig. 8) 
of an accumulator switch invented by Messrs. G. J. Erlacher 
and M. A. Besso, of Winterthur. From this it will be 
seen that these gentlemen have developed a very similar 
switch to that described above. We do not, however, 
think their arrangements so good as those of Messrs. 
Heath and Field. 
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NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 
[CopyrigM. | 
CXXXV. 


No ‘cut-and-dried " method—neither that of constant 
current, of constant potential or of constant power—can 
be recommended generally for charging secondary cells. 
The best system will be a complex one adapted to suit 

iven conditions; it will vary with every type of cell. 

ith stationary batteries there is seldom any difficulty ; 
the main points to be regarded are simplicity and con- 
venience, economy of power, and due care not to discharge 
before the completion of charge, and to be well within the 
limits of safe current density. It is in the case of traction 
batteries, and where economy of time is specially necessary, 
that skilled investigation and superintendence, to devise 
and into effect a special system, become of import- 
ance. The system that might be eminently satisfactory 
with one type of cell might be ruinous to another. No 
attention need be paid to maximum rates of charge as 
heretofore specified by makers, for these are based upon 
the assumption that charging is to be effected under 
constant current ; and whilst they may be greatly 
exceeded with perfect safety during the initial period 
of charging, they may in the final period be decidedly 
detrimental to the life of the battery. The charging 
should be divided into several stages, according to 
the rise of the counter E. M. F. (e); and the maximum 
safe current density for each of these periods should be 
cautiously approached. These safe current densities will 
vary very considerably with different types of cell. With 
these data obtained, the time occupied in charging will 
vary according to the capacity per square inch of peroxide 
surface: if the time requires to be further diminished, this 
specific capacity must be diminisbed—i.e., the area of active 
surface must be increased. The new system may be defined 
as that of charging by a series of constant currents, each 
being less than the preceding one; the power rising in each 
stage, but diminishing from stage to stage; the rise of P.D. 
being less than in the system of charging under constant 
current (Fig. 1); and the fall of current being less than 
in charging under constant potential (Fig. 2). The rise of 
P.D. and the increased evolution of gases are signs that 
the charging should be slackened and a new stage entered 
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The hydrometer—as was specially insisted upon by Mr. 
Preece 12 years ago—may give valuable information as to 
the condition of a cell in regard to charge. The ordinary 
hydrometer, however, is useless for the purpose now in 
view ; the instrument adapted for accumulator tests should 
have its range limited by the maximum and minimum 
specific gravities to be measured, it should have a very 
open scale and the readings — water being taken as 
1,000deg.—should be readily and accurately observable. 
It is not sufficient to be able to note roughly a rise or fall 
of 10 of these degrees; we require, if possible, to note a 
difference of 1deg. An instrument of this delicacy has not, 
J think, yet been devised ; and the instrument - in ordinary 
use can give only very rough indications. 

Let Sp. G.=the density of the electrolyte in a given 

accumulator when fully charged ; 
sp. g.=the initial density of the acid before 


charging; 
ô= the number of degrees rise in density after 
charging for one hour; 


and 


then the total time requisite to effect the charge will be 
T = Sp. G- -*P. & hours 


The remaining time requisite will, of course, be (- T -1 
hours, if the rise in density is from sp. g. to sp. g+6. But 
if the density of the acid prior to the determination of ô 
be other than (sp. g.)—viz., sp. 9.— then the remaining time 
requisite to complete the charge will be 


t= POP hours. 


or, allowing for the charge which may be needed to deter- 
mine ô, the remaining time required is ¢ — 1 hours. 


Example 1: Problem.—The initial sp. g. of the electrolyte 
being 1,170, an accumulator is charged with a certain 
current for one hour, after which the density has become 
1,175. It is known that the acid “turns milky,” or that 
the accumulator is fully charged, when the sp. g. has reached 
1,210. What is the total time required to fully charge 
the cell after complete discharge 1 


1812210 1,170 (Ans.) 


= 8 hours. 

Example 2: Problem.—The sp. g. of the same electrolyte 
in the same accumulator, after it has been partly charged 
or discharged, is found by the hydrometer to be 1,180. An 
hours charge, with the same current as before, brings up 
the density to 1,185. What time would be required with 
this current to charge the cell if it, were completely dis- 
charged, and what time is now required to complete the 
charge of the battery! 

The time for the total charge is T, as given above. "The 
time required to complete the charge, sp. g. being 1,180, is 
B Hk: 1,180 (Ans) 


t = 6 hours 


Or, allowing for the rise of 5deg. in the density during 
the one hour's charge which may be necessary to determine 
this value of ?, the remaining time requisite to complete 
the charge is : 
1,210 — 1,185 

i-1- —$. — 


Example 3: Problem.—Applying the formula to the cell 
referred to under Section CXXVII., where the initial and 
final percentages of H,SO, in the electrolyte are N — 55 
and n=20, what would be the time of charging with a 
current producing in one hour a rise in density of 15deg. ! 

The specific gravities corresponding to the given 


= § hours. 


percentages of mono-hydrated sulphuric acid are 1,263 
and 1,144. 
And T = 1265-1175, g hours. (Ans.) 


15 
But if the weight of electrolyte be duly proportioned to 

the capacity of the cell, according to the formula given 

under Section CVI.—viz., 

Aq +aq 


A "4 — x A+ Aq, 
100 £ - (A + Aq) 


W=A+Aq+aq+t+ 


there is no necessity to charge during one hour in order to 
obtain the value 5; the percentage of the total charge which 
has been expended, or the residual charge contained in the 
accumulator, can be calculated directly from a single hydro- 
meter measurement. 

Thus, with any fixed values for the initial and final 
specific gravities of the electrolyte, 


(Sp. G. - sp. g.) &=100 per cent. of the total charge 
100 
Sp. G. — p. g in any given case). 


Let sp. g. be the density of the electrolyte at any time, as 
determined by the hydrometer. | 

Then the pereo of the total charge expended, 
deficient, or to be supplied is 


(Sp. G. — sp. g) k. 


(the constant k = 
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Or the residual percentage of the total charge in the 
accumulator is 


100 - (Sp. G. — sp. g.) k. 


Example 4: Problem.—The density (sp. g.) of the elec- 
trolyte, in the case of the cell mentioned in the last problem, 


is found by the hydrometer to be 1,204. What percentage 
of the total charge is deficient ? 
: 100 
I h — ee i 
n this case 1268 — 1.144 84 (nearly) 


And (1,263 — 1,204) x ·84 = 50 per cent. (Ans.) 


Example 5: Problem.—In the same accumulator, the 
density (sp. g.) of the acid is found to be 1,234. What is 
the residual charge as a percentage of the total charge ! 

100 — (1,263 — 1,234) k= 75 per cent. (nearly). (Ans.) 

LII. (bis). 

The following corrected and extended list of values 
corresponding to the watt-hour and to the kilocalorie is 
substituted for the tables given under Sections XXXII. 
and LII. : 

56,000 meg-ergs. 
3,600 joules. 
367 kilogrammetres.* 
2,655 foot-pounds.* 
1:1852 foot-ton*. 
857 gramme-Centigrade calories. 
857 kilocalories. 
‘001335 horse-power hour. 
The watt-hour is generally taken 
as +t, = 00134 horse-power hour. 


1:16 watt-hour. 
42,000 meg-ergs. 
4,200 joules. 
428 kilogrammetres.* 
3,097 foot-pounds. * 
1:3826 foot-tons. * 
001557 horse-power hour.“ 
5:96 British units of beat 
(Ilb. of water raised 1deg. F.). 


— —.. € 


HIGH-SPEED ENGINES. 


1 watt-hour (5263 
ampere for one 
hour under mean; = 
EMF. of 19 
volt) 


1 kilocalorie (the 
heat that will raise 
1 kilogramme of 
water from 4deg. 
to 5deg. C. 


At the ordinary meeting of the Institution of Civil 


Engineers on Tuesday, the 10th inst., Mr. W. H. Preece, | (2) such strains were directly radial; (3) the friction and 


:| inertia of the centrifugal generating parts were reduced to 
| minimum; (4) the mechanical relations of the cord 


C.B., F. R. S., the president, in the chair, 7 papo read was 
on * High-Speed Engines,” by Mr. J. H. Dales, A.I.C.E. 
In applying provisions for eliminating knock in double- 


acting engines, the author had found that the ordinary 


rates of rotation could, with practical immunity from over- 
heating, and an absolute freedom from seizure of bearings, 
be exceeded to the extent of 30 per cent. to 50 per cent. 
This had been effected by providing a close-up, and at the 
tame time expansible, adjustment of bearing brasses, and 
80 reducing the production of heat to only that caused by 
the rotation of a shaft as distinguished from the usual 
cause of seizure— namely, the expansive force of the metal 
of both journal and brasses. 
At moderate rates of rotation, say 300 revolutions per 
minute, an audible knock took place with a Z; vin. clearance 
in the bearings of double-acting engines, and a rise of 
temperature of 20deg. or 30deg. F., which almost always 
took place in practice would expand the bearings more 
than that amount of clearance, and pharetore an engine, if 
fitted with fixed brasses, was always liable, with little or 
no warning, to become overheated, and to seize in its bear- 
ings. The provisions which were made for avoiding the 
usual consequences of heating were very simple, and con- 
sisted of a small ram of the hydraulic-pressure type, which 
was made to bear on the adjustable brass of a bearing. 
On the alternative stroke of an engine, when the workin 
pressure was not on the adjustable brass, the ram was fo 
through its packing by a spring of sufficient strength to 
overcome the friction and the inertia of the ram and parts, 


* g being taken as 981 C. G. S. units (32:185ft, per seo.) 


and in such manner placed the adjustable brass close on its 
journal. This action caused a slight clearance in the ram 
cylinder, which was instantly filled by liquid from a reser- 
voir which entered by a back-pressure valve. The shock of 
the working stroke of the engine acting upon the liquid 
inside the ram cylinder instantly shut the back-pressure 
valve and confined. the liquid as a packing at the back of 
the ram, and so maintained the e of the brass 
which had been made by the spring. Similar fittings were 
provided on all the reciprocating bearings of an engine 
which were usually subject to knock. 

It had been found that all surfaces of close-up bearings 
which were not continuous had to be lubricated separately, 
as there was not sufficient oil left from the first to supply a 
second after part had been lost in the joint space. ite 
metal had been found practically necessary at very high 
rates of rotation, and the risks of its melting out had been 
guarded againet by such a backing of other metal as would 
not allow of sufficient clearance occurring in such an event 
as would cause the pistons to knock in the cylinder ends. 

The value of close governing had been very much under- 
rated, and economies bad been sought in reducing ths coal 
bill by various expensive expedients in other ways than by 
increasing the output and quality of work, as it could be 
done by good governing. It could be shown that by 
running to within 1 or 14 per cent. total variation in the 
speed of an engine, an increase over ordinary results in 
the quantity of work could be produced which in many 
cases amounted in value to more than the whole of the 
coal bill. The 5 of close governing by the 
various ty of governor in common use had n 
investigated, and it had been found that dead-weight 
loaded governors of the ordinary type, even when com- 
pensated for change of position, could not be moved by 
any less variation of speed than about 2 per cent. from the 
normal, or à total variation of 4 per cent., taking no account 
of any work to be 5 ne way of moving throttle 
or e sion & tus. Spring-load governors wit mae 
oma pivoted, Ha formar: case, 2 plain pine, could be 
moved with a variation of 14 per cent. from the normal, or 
a total of 3 per cent., taking no account of the perform- 
ance of any governing functions. Spring-load governors, 
fitted in all Joints with ball bearings and designed with 
small relative inertia and high speed, had been made to 
work auxiliary apparatus with as little variation of speed as 
15 per cent. total, and had governed engines within those 

imits. ä 

Perfect governing could be obtained when (1) the direc- 


tion of the strains of centrifugal force were not diverted; 


parts were constant; (5) the inertia of the centrifu 
enerating parte, whilst very small relatively to the centri- 
ugal forces, were as far as possible in excess of the driven 
parts of the governing appsratus. These points were 
embodied in & flywheel governor dealt with, in which the 
load springs were arranged radially, as also were the sprin 
boxes and guides belonging thereto, so that the centrifugal 
forces caused no cross strains. The springs formed a 
large part of the centrifugal weights, and had a peculiar 
effect upon themselves, which was illustrated by a diagram. 
The motion of the governor in performing its functions 
was transmitted to the expansion eccentric by means of & 
spur wheel mounted on a sleeve which was solid with the 
eccentric, and was actuated by means of rack teeth formed 
in the spring-box slides, giving a practically constant 
mechanical effect in the action between the governor and 
the expansion eccentric. The inertia of the governor was 
in excess of the driven parts as about 3 to 1, while the 
centrifugal weights were about 2 per cent. of the total 
spring load. The total average centrifugal force of the 
governor was about 3,000lb , and the only cross strains on 
the spring-box slides were those brought about by driving 
the cut-off eccentric, and those strains were relatively 
very small, as the cut-off valve was worked by a rocking 
shaft and twisting spindle in order to avoid the friction of 
à pulling spindle and the effects of the steam pressure on 
the s&me. The arrangement could be adjusted so as to 
govern an engine to 1 per cent, total variation throughout 
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the whole steam range of the expansion gear, which 1175 

he 
expansion motion was reversible with the same set of parts. 

In regard to the possibilities of fine governing, the prin- 
ciples of a cut-off governor were much more favourable than 
those of a throttle governor in any engine having any 
The cut-off admitted of 
no accumulation of pressure during the closed time of the 
working stroke, as in the case of a throttle governor, and, 
therefore, no action of a governor working a cut-off was 
required stroke by stroke, as in the case of any attempt at 
In the case of the cut-off, a 
of position of the governor was alone needed 
to alter the steam supply ; while in the case of the throttle, 
not only was a change of position necessary, but a constant 
approximate cut-off action which had to be produced by a 


about § cut-off from zero, and without racing. 
cut-off and a reciprocating action. 
fine Mi des. by a throttle. 


simple chang 


constant fluctuation of the speed of the engine, and which 


defeats the very effect of regular running which it is 
A throttle would be perfectly suitable 
to govern a true rotary engine, that was, one of constant 
torque, but its principles were opposed to perfect governing 


desired to produce. 


of any engine having any cut-off. 


The adjustment provisions dealt with increased the 


power value of an engine and its steam economies, and 


rendered it more reliable than ordinary fixed bearings at 
low speeds, while dead close governing increased the quan- 
tity and quality of work produced often to an extent of 


_ equal value to the whole of the coal bill. High power in 


small engines effected a saving in first cost, attention, main- 
tenance, space, and buildings; and high speed in the case 
of electric lighting considerably reduced the ordinary cost 
Also, under full load, strain economies 


of dynamos. 
could be had in small engines equal to those which 


were obtained from large engines, despite the fact that 
the clearances of small engines were necessarily greater 
proportionately than those of large or, rather, long-stroke 


engines. This was accounted for by the relatively small 
cylinder losses in engines running at a high rate of 
reciprocation. 

S —— — — 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Telegraphy by Magnetic Induction. 
BY S, EVERSHED, ASSOCIATE. 


Although many practical trials of telegraphy by means 
of the mutual induction between two distant circuits have 
been made during the past 10 vears, this form of wireless 
telegrapby has of late been rather overshadowed by the 
more brilliant possibilities of telegraphy by means of 
Hertzian waves of high frequency, and the low-frequency 
electromagnetic system has hardly received the attention 
it deserves. It is probably not capable of such general 
application as Hertzian telegraphy, but it has a distinct 
advantage in employing electromagnetic waves of low 
frequency, the laws of which are simple and well under- 
stood, and the necessary apparatus for transmitting and 
receiving will not be too remote in type from dynamos 
and motors to enable us to readily understand the prin- 
ciples on which their design and working should be based. 
Moreover, with one limitation, to which reference will 
afterwards be made, our knowledge of the laws of magnetic 
induction is sufficient to enable us to determine precisely 
what conditions are requisite for communication with a 
place at any distance. 

The author's attention was directed to the subject; some 
years ago in connection with communication between light- 
vessels and the shore, and his magnetic induction telegraph 
was, as 1s pretty generally known, tried between the North 
Sand Head light-vessel and Dumpton Gap, and proved a 
total failure, owing to the almost complete absorption of 
the electromagnetic waves by the media through which 
they were required to pass. During the time these trials 
were in preparation, exhaustive experiments were carried 
out at Woodfield Works by the author, in conjunction with 
Mr. Oswald Cox, and the main principles of telegraphy by 
magnetic induction were investigated, and one or two 
fundamental formule worked out. It will not be inappro- 
priate at the present time, when wireless telegraphy is 


coming into prominence, to put the conditions then 
arrived at before the members of the Institution as 
briefly as possible. | 

When we desire to convey energy through space from 
one place to another by electromagnetic waves, we must 
provide a primary circuit at one place to emit the induction 
waves, and a secondary circuit at the other place to receive 
them. Every time a current is varied in any way in the 
primary a certain fraction of the energy linked with this 
circuit will appear in the secondary, to run down there into 
heat (as C? R), unless there is à motor or other translational 
device included in the secondary. By maintaining an 
alternate current in the primary a continuous supply of 
energy is available in the secondary, and a suitable indicator 
in the secondary—that is to say, & motor adapted to 
convert part of the received electrical energy into energy 
of motion, either visible or audible—will enable the receipt 
of the energy to be detected. Break up the primary 
current into dots and dashes and you have a working 
telegraph. 

Of course, there are other means of indication which are 
not in any ordinary sense motors. For example, electrolytic 
effects may give a direct indication of the secondary current, 
or a coherer may be used to give indirect indication by 
closing a local circuit. But the principles underlying the 
application of magnetic induction to wireless telegraphy 
will be better understood if we assume the indicating 
device to convert some part of the received energy into 
motion. It may be motion only capable of bringing two 
contacts together to close a local circuit, or capable of 
making audible sound waves in the air, or it may be 
directly visible; but, in any case, something. is made to 
move; and the moving body being, presumably, attached 
to some support, either by pivots or an elastic suspension, 
cannot be moved without the expenditure of energy to 
overcome the mechanical friction of the pivots or the 
molecular friction of the suspension. If sound waves are 
set up there is a further expenditure of energy. 

The secondary current being of course an alternating 
one, it is probable that the motion imparted to the indicating 
device will be oscillatory also. The ordinary Bell telephone 
will occur to everyone as typical of such an indicating 
device. The friction — resistance to motion—may follow 
any law with regard to velocity, it may even be constant 
(independent of velocity), but in every case examined by 
the author the Frictional resistance has proved to be simply 
proportional to the velocity—at all events at such 
frequencies as are likely to be used in practice. In what 
follows it will be assumed that when moving with velocity, 
v, the moving body requires a force equal to rv to over- 
come friction, r being a constant for any particular moving 
system. Calling the amplitude of oscillation a, and if 
p=2 r F, the mean power required to oscillate the moving 
part will be = } r a? p?, and at its maximum value the 
power spent in overcoming friction will be r a? p?; the 
oscillation being a simple sine function. Having got an 
indicator, the first step towards its application to an induc- 
tion telegraph must be to determine the value of the 
coefficient 7, and to decide upon a value for the amplitude 
a which will give indications of the necessary magnitude. 
These two data will enable primary and secondary circuits 
to be designed to give the required secondary power with 
any given primary power. 


THE INDUCTIVE CIRCUITS. 


There are two practicable ways of building such circuits. 
The first consists of running a pole line of sufficient length 
at each end of, and at right angles to, the imaginary line 
joining the two points between which communication is to 
be established. Each pole line being earthed at both ends, 
the circuits complete themselves through the earth and 
form two circuits in parallel vertical planes. This is the 
system devised by Mr. W. H. Preece. It was in practical 
use long before any other system of wireless telegraphy 
was heard of, and, indeed, it is very largely due to Mr. 
Preece's early and continuous work in this connection that 
we have any wireless telegraphy to discuss to-day. The 
efficiency of this system, taking cost of materials as a 
measure of efficiency, depends on the idc depth at 
which the current travels in returning through the earth 
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from one earth pole to the other. Many experiments have 
been made by the Post Office authorities to determine the 
mean depth of the return path, but the author understands 
that the results do not indicate any definite law governin 

the relation between length of pole line and depth o 
return. In these circumstances it becomes impossible to 
accurately forecast what any proposed pair of lines will do. 
Moreover, leakage from one circuit to the other complicates 
matters. 

The other method of forming the primary and secondary 
circuits consists in running a pole line completely round 
the boundary of a sufficient area of ground at each station. 
This in effect turns Mr. Preece’s two vertical circuits into 
two horizontal circuits, and there is the immediate loss of 
one-half the mutual induction between them—an effect only 
compensated for if the area of the horizontal circuits can 
be increased. If the areas of the primary and secondary 
circuits are A, and A, respectively, and the distance between 


them is D (D being large compared with the diameters 
of the circuits), then the total induction threading the 
secondary, 
2 A, A, C 
B- An (1) 


when the circuits are in parallel planes normal to the line 
joining their centres ; while in the case of the two circuits 
lying in the same plane 
A, C 
3 


B= See (2) 


Another point to bear in mind when comparing the 
vertical and horizontal systems is that in the former a pole 
line is only used over half the whole length of circuit, the 
remainder being made up by the earth return. In the 
latter the pole line extends right round the circuit, and is 
on that account likely to prove more costly. 

However, horizontal circuits possess compensating advan- 
tages which may easily outweigh their drawbacks, and in 
the following formule for determining the volume of 
copper in the lines, areas of circuits, and primary power 
required for signalling over any given distance, the circuits 
are supposed to be laid in a horizontal plane. 

The expressions given in (1) and (2) show that circular 
circuits will give the maximum effect for a given length of 
pole line. But this is an ideal form which could hardly be 
contemplated in practice, and it will therefore be assumed 
that each circuit forms the boundary of a square area. 
Since each circuit will have to serve for both transmitting 
and receiving, it is clear that they must, if possible, be 
identical in size and shape. 

Let 


V,, Np, Rp be the total volume of wire, number of 


turns, and resistance of the primary 
circuit. 

V., N., R, the corresponding values for the secondary 
circuit. 


a sectional area of line wire. 
p Specific resistance of line wire. 
s length of side of square circuit. 
D distance from centre of primary to centre of 
Secondary. 
C, value of primary current. 
W, value of power spent in primary. 
W. total electrical power in secondary. 
B total magnetic induction threading secondary. 
E, impressed E. M. F. in secondary. 
C, current in secondary. 
M mechanical power of indicator or motor in 
secondary. 


All the cyclic quantities are assumed to be simple sine 
functions, and the letters denoting them stand for their 
maximum (crest of wave) values. 

The whole of the power required in the primary circuit 
is assumed to be that wasted in heating the wires. To be 
strictly accurate, the power radiated into space, of which a 
minute fraction appears in the secondary, should be added ; 
but at the low frequencies suitable for working the whole 
radiated power is very small compared with C?, Ry. 

To get the greatest possible conversion into mechanical 
energy in the secondary, E, must be in step with C,, and 
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the condition for maximum activity of a motor must be 

fulfilled. As is well known, this condition requires the 

back E.M.F. of the motor to be equal to one-half the 

impressed E.M.F. The highest possible value for the 

mechanical power of the secondary indicator is, therefore, 
M= i E, C, 

E, E? 


C, = ==; so that M = ———. 


But 
y 2 R. aR, 


=z N. Ny Cy. i A 
Now E, = p B Ds ; and since Cy Re 


R, = 4 ALES anda biis, we have: 


s Ny 
; prs N. * Wp V, 
E, 16 Dr 5 (3) 
16 P gà N, 2 
also R, V; 
so that, finally, 
MAE Pe st Wp Vp Vo (4) 


4k, 16? Dê p? 

Here we have an expression for the power turned into 
audible, visible, or in any other way discoverable motion by 
an indicator considered as a motor—a motor which is oniy 
required to overcome its own mechanical friction, and 
working under the ideal conditions of maximum activity, 
negligible electrical resistance and self-inductance, E.M.F. 
and current in step, and, lastly, absence of any medium 
which can absorb or distort the magnetic waves on their 
road between the two circuits. 

As might have been anticipated, the mechanical power 
does not depend in nr on the number of turns of 
wire into which V, and V, may be divided. The number 
of turns in primary and secondary will depend only on the 
E.M.F. of primary generator, and E.M.F. for which the 
motor is designed ; these are questions entirely distinct 
from the mechanical work to be done, just as the bearing 
friction in an ordinary motor is quite independent of the 
volts and amperes of the machine. Formula (4) also indi- 
cates that the least volume of wire will be used if we make 
Vy = V.; and in that case, if we put V, for the total 
volume of wire used in the construction of the two circuits, 
(4) becomes Tm ; 

E, st p't a 
M 3D EB C . (49) 


At this point it will be useful, by working out an 
example, to give an idea of the mechanical power which 
can be delivered at à distance of several miles by the 
expenditure of a reasonable amount of power in the 
primary circuit, and by means of a practicable weight of 
wire. 

Suppose we put 1,000 kg. (about one ton) of copper wire 
into circuits 1,000m. square and 10 km. apert. Let the 
frequency be 100 ~~, and the mean power spent in the 
primary circuit be 100 watts. That is to say, 


p=628, s=10* cm., W. = 200 x 107 ergs per second, 


6 
Vi = 10° lx 105 c. c., p=1'7 x 10? C. G. S. units, 


and D- 106m. 
If these values are put into ( 4% ), we get 
M = 0:34 erg per second. 


Now, as will presently appear, it is quite easy to obtain 
indicating instruments which will work with less than one- 
third of an erg per second; but it must not be forgotten 
that the value just given for the mechanical power avail- 
able is under ideal conditions that can only be approached— 
never reacbed. 

TRANSMITTING DEVICES. 


It is not necessary to discuss in any detail the apparatus 
required for producing the alternate or interrupted current 
in the primary circuit. An interrupted current may be 
derived from batteries by means of a rotary contact wheel 
driven by clockwork or by an electromotor. For tele- 
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graphing over great distances the primary power must be 
considerable, and it will probably prove more economical 
and convenient to have a small alternator driven by an oil 
or gas engine. No particular difficulty is likely to be met 
with in designing a compact plart for the purpose. 


RECEIVING DEVICES. 


In every instance, so far as the author is aware, in which 
communication has been carried on by magnetic induction 
or by earth leakage, the ordi Bell telephone has been 

asa “sounder.” It is well adapted for the purpose, 
as it enables exceedingly minute currents to be detected. 
This sensitiveness does not arise so much from the 
efficiency of the telephone as a current detector as from 
the marvellous delicacy of the human ear, which is able 
to distinguish sound waves produced by motions so 
1 y small as to be absolutely invisible, even when 
magnified many times. In the course of the investigation 
already referred to the author made careful measurements 
of the magnetic and electrical quantities involved in the 
telephone, but up to the present he has been unable to 
devise adequate means for measuring what fraction of the 
electrical power supplied is converted into mechanical 
power. This conversion can be estimated for any given 
amplitude of the diaph from a knowledge of the 
change in induction heading the coils for different dis- 
paenan of the diaphragm, obtaining in this way the 

k EMF. But the difficulty remains of determining 
the amplitude when an alternate current is flowing in 
the coils. 

However, in the case of the telephone it is not essential 
to know the mechanical power in order to ascertain the 
conditions for working to a given distance. By measuring 
the alternate current required to produce readable signals, 
it is pore to deduce with fair accuracy the distance over 
which Morse code signals can be sent. The author has 
measured the current flowing in a Post Office pattern 
Gower-Bell telephone while receiving Morse signals read- 
able by a skilled operator in a quiet room—“ readable 
implying that the message could be read without difficulty. 
Two operators were found to agree very closely in their 
estimate, and it ap that the current for readable 
signalling was nearly twice the minimum current which 

roduced an audible sound. The current was determined 

y connecting the telephone to a circular ring of wire 
through which a measured induction was alternating. The 
resistance and self-induction of the telephone were sepa- 
rately determined, and the whole impedance was sufficiently 
large to enable the current to be estimated without reference 
to the back E. M. F. of the vibrating diaphragm. The mean 
of several observations gave for the maximum (crest of 
wave) value of the readable current 


2:9 
C= — amperes. 
106 Pere 


A . of one-half the above value makes a just audible 
sound. 

When a telephone of this type is used as receiver on the 
secondary of an induction telegraph, the only condition to 
be fulfilled to get the best effect is that the resistance of the 
secondary circuit should equal that of the telephone. This 
is only another way of saying that the telephone is a very 
badly designed motor, with such an enormous combined 
resistance and inductive drop that the current is quite 
independent of its back E. M. F. A large component of the 
current — namely, that required to force the vibrations— is, 
of course, in step with the diaphragm, and therefore in 
quadrature with the back EMF. ; in short, an idle* 
current in the sense that it does no mechanical work. 

Suppose this particular telephone is connected to the 
secondary of the two circuits which are given above as an 
example. To get maximum current we must either wind 
the telephone to equal the line resistance, or divide V, into 
a sufficient number of turns to bring R, up to the resistance 
of the telephone. The resulting ampere-turns in the tele- 


* The author regrets to see that Dr. Thompson sanctions the 
inappropriate phrase ''wattless current" for a current in quad- 
rature with the E. M.F. Such currents are, alas! only too watt/ul— 
they are never watt/ess. But they are distinctly idle, in that they 
never do any useful work, | 


phone coils is the same in either case, and it will be simpler 
to choose the latter alternative, although in practice the 
telephone would, of course, be wound to suit the line. 
Using the same notation as before, and calling z the 
impedance of the telephone coils at frequency F, we have 
first to make 

16 Pp 82 N.? " 


V. 
that is, JV, ` 
4 p a/p 
E 
Now Qu tun NV 
* 8D?z Jp 

and, subetituting the value just found for N , we find 

vp & Vy JW, 


i 128 D? p Vz (5) 

Working out the value of C, from the data already given, 

the frequency being now 400 ~~ per second—the rate 

adopted by the Post Office after many trials at different 

speeds—and the impedance of the telephone x = 220 “ohms” 
at 400 “~~, We find 


C, = 10 amperes; 


that is to say, a little more than four times (41) the 
minimum for readable signals, so that the weight of copper 
in the lines might be cut down to a quarter of a ton, or 
the distance increased by multiplying by 3/41, making the 
distance between the centres of primary and secondary 
circuits 16 km. (10 miles). 

It is clear, therefore, that, in the absence of wave 
absorption, an ordinary telephone without any modifica- 
tion will enable induction telegraphy to be carried on at 
considerable distances. In the absence of any measure- 
ments of the absorption of electromagnetic waves by the 
earth, it is, of course, impossible to predict to what distance 
it will be possible to signal by means of a system working 
at 400 periods per second, but the author is inclined to 
think that at this speed absorption will rapidly damp out 
the waves as the distance increases. 

The telephone may easily be improved for signalling 
purposes. hen articulation is not required, the pitch of 
the diaphragm may be lowered with advantage. During 
the working out of the apparatus for the lightship tele- 
graph, Mr. Cox devised several forms of telephone sounders 
in which the coil was rigidly attached to the diaphragm, 
and adapted to move in a powerful magnetic field. Ons or 
two instruments of this t were made, and worked well. 
Time, however, did not allow of our bringing any of them 
to perfection. But in whatever way the telephone may be 
improved as a motor, the most serious difficulty will always 
remain. To get an easily audible note it is necessary to 
work ata fairly high frequency. At 100 periods per second 
one can just hear a low hum in a telephone, but it is not 
until the frequency reaches 200 or 300 that dots and dashes 
become at all distinct. At 400 periods the note is sufficiently 
piercing to enable an operator to read a message without 
any serious strain. 

hatever form the telephone as a “sounder” may 
ultimately take, its suitability for induction telegraphy 
must depend on the degree of absorption met with in 
practice. If absorption is serious, audible indications must 
be abandoned, and an indicator working at a very low 
frequency will become necessary. What form such an 
indicator should take for Morse code signalling is by no 
means clear, but a simple form of vibratory indicator 
devised by the author in 1892 for use in connection with 
the light-vessel experiments may be described, as it illus- 
trates very clearly the principles involved in all vibratory 
indicators of minute alternate currents, and possibly contains 
the germ of a practicable “speaking” instrument. 

The essential parts of the authors indicator are shown 
in Fig. 1. A rectangular loop of fine wire, a, 5, c, d, is 
fixed in an insulating block in a position which allowa its 
end, b-c, to move freely in the air-gap of a magnet, N S. 
When the rectangle is traversed by an alternate current it 
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vibrates up and down about its fixed ends, a-d, and if the 
rectangle is tuned so that its free period of vibration is 
equal to the periodic time of the current it becomes an 
exceedingly sensitive alternate-current voltmeter, the ampli- 
tude being strictly proportional to the impressed E.M.F. on 
the terminals of the rectangle. 


FIG. 1.—Vibrating Rectangle, with Magnet. 


By combining the mechanical equation of motion with 
the equation of the electrical quantities concerned, the 
following simple equation is arrived at for the amplitude 
in terms of the molecular and other frictional resistances 
to motion, the condition of synchronism or resonance being 
assumed. 


Let a = amplitude at end b-c ; 


r = force required at end b-c to overcome frictional 
resistances at unit velocity ; 
R = electrical resistance of circuit, including rectangle; 
L = self-induction of circuit, including rectangle ; 
E = impressed E.M.F. ; . 
h = H t=field in air-gap x length b-c. 
Then ll 


a= —— 6 
P VRT IA pL i 


Also, if i and v are instantaneous values of the current 
in and velocity at end of rectangle, 


Ri r v, 


and the maximum velocity is p a; so that, if C is the 
maximum value of current, 


a did 
x h 
Also, the maximum back E. M. F. — V = p a h; hence 
maximum power is 
VC-ra?p (7) 


By differentiating (6) it is seen that a will have the 
greatest possible value when the field is adjusted until 


hear JR? xp La. 
Writing RI for Y R?+p? L2, we have for the value of 
amplitude under most favourable conditions, 
E 
a2 — m 8 
P Jr (R+R!) a 

The condition for maximum amplitude is clearly that for 
maximum activity also, and accordingly we find that when 
L=0 and h?=R r, the back E. M. F. is equal to half the 
impressed E.M.F. 

So much for the theory of this simple alternate-current 
synchronous motor. It is gratifying to add that its actual 
behaviour is, within the limits of observational error, strictly 
in accordance with theory. 

By adding a fixed contact screw adjacent to the free end 
of the rectangle, a local circuit will be closed whenever the 
vibrations are sufficient to make the rectangle touch the 
contact screw. Another and better arrangement is to have 
two rectangles connected to two separate secondary circuits 
insuch a direction that they oscillate in opposite phase. 
The two rectangles being e, the poles of a local circuit 
can be made to act as a relay on coming into contact with 
each other. Two relays of this type were made by the 
author's firm in 1896 for use in the light-vessel trials, and 
a few months ago they were attached to the wireless tele- 
graph erected by the Post Office for communicating between 
lavernock and Flat Holm, in the Bristol Channel. They 
are in daily use as relays for closing a call-bell circuit. The 
primary current is derived from a small alternator with a 
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very heavy flywheel on the armature shaft. The machine 
being driven by hand to a speed above the synchronising 
frequency, the exciting current is switched on, and the 
alternator allowed to come gradpally to rest — passing 
slowly through the synchronising speed, so that the two 
rectangles of the distant relay have time to come to their 
maximum amplitude. mu 

The rectangles in these two relays are made of iridio- 
platinum wire three mils in diameter. They are each 4cm. 
in length, 2cm. in breadth, and their frequency is 16 periods 
per second. The twin-rectangle relay has one great advan- 
tage over the single pattern, shown in Fig. 1. When the 
twin rectangles are properly tuned to unison, it is almost 
impossible to bring them into contact by shaking the instru- 
ment. Even when the contact points of the rectangles are 
separated by only 0-002in., it is difficult to make contact by 
shaking the relay. They may be oscillating over a large 
scale, appearing to overlap each other, but oscillating in 
unison and in the same phase, as the rectangles do when 
shaken, they do not come into contact. These relays were 
designed for use on board a light-vessel, and entire freedom 
from accidental contact due to shaking was, of course, 
essential. 

Measurements of the value of the frictional resistances of 
rectangles made of copper, platinum, and iridio-platinum 
were made, and showed very little difference between them. 
The value of r was determined by means of a vibrator like 
Fig. 1, having its field produced by an electromagnet, so 
that ^ could be varied. The process consisted in observin 
the amplitude at synchronism for different values of h, an 
plotting the curve connecting them. There being no self- 
induction in the circuit, the amplitude follows the law, 


a = _ Eh 
p (kh? Rr) 
The impressed E.M.F. was provided by a secondary 


circuit of a single turn, in which the total induction, B, 
could be measured. That is to say, E=p B ; so that 
Bh 
Seely d ew s x XB 
"=a +Rr (9) 
Having plotted the observed values of a and i, a curve 
is determined by means of equation (9) to fit the observed 
pointe as closely as possible. One of the curves is given 


FIG. 2.—Curve connecting a and h for Inidio-Platinum Rectangle; a in 
centimetres, A in C.G.8. lines. 


in Fig. 2. It shows the relation between a and A fora 
rectangle of iridio-platinum wire 35:5 mils diameter and 
2'9cm. long, having a frequency of 25 periods per second. 
The curve is drawn from the equation, | 
1,770 em. 

725 1060 


so that R 7225x108 C. G. S. units. 
Now R= 428 ohms = 4:28 x 10? C. G. S. units; hence 
pa NO = ooe dynes. 
4:28 x 105 1,000 


(To be continued. ) 
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AWAKE AND ARISE! 


Perhaps one of the most ominous signs of the 
times will be found in one of the clauses inserted in 
a large number of the provisional orders for which 
sanction is sought during the next session. We 
have before us the London Gazette for the past 
two months, and venture to say that the electrical 
industry—nor must we stop here, but must include 
all commercial enterprises—will have a rude awaken- 
ing in the future if attention and action is not 
immediately given to the present. The clause may 
have crept into some previous provisional orders. We 
do not remember it, nor have we heard of it. First, 
however, let it be read. Taking up the Gazette for 
Nov. 11, 1898, on pp. 6,605-6 is the advertisement 
relating to the Ilkeston electric supply. Clause 4 
reads a8 follows: 


' 4. To authorise the corporation to manufacture, 
purchase, hire, sell, and let meters, lamps, 
accumulators, dynamos, fittings, plant, 
machinery, and other matters or things 
required for the purposes of the order, and 
to acquire, work, and use patent rights for 
the producing, storing, controlling, dis- 
tributiug, measuring, and using, or otherwise 
relating to the supply of electricity.” [The 
italics are ours. | 


A similar clause appears in the order for Keighley, 
pp. 6,607-8, of Nov. 11, 1898; in that for Mirfield, 
pp. 6,611-2, same date; also that for Mexborough, 
pp. 6,612-3, same date; and, indeed, in some 
seventy (more or less) notices appearing in the 
Gazette from the beginning of November onwards 
through the time during which such notices appear. 
The question involves a principle which to discuss 
completely would need far more room than we can 
devote to it, so that much must be left to the 
readers own knowledge of commercial matters. 
This clause, if carried, will enable municipal 
authorities to open factories and to compete 
against individual enterprise. It enables the 
authority to use collective credit and capital 
to compete against individual credit and capital. 
It enables the authorities to undersell against 
the very individuals who partly find the credit 
and capital wherewith to consummate their own 
ruin. The argument will be brought forward 
that, of course, the municipalities do not intend 
to do this or to do that; the clause only deals 
with things electrical, and that the matter is in the 
nature of an experiment. This is beside the point, 
and untrue. Once having obtained sanction to raise 
capital for manufacturing work on the credit of 
the ratepayers, who knows where the matter will 
stop? Not with electrical things, certainly. In 
fact, the end must necessarily be the absolute 
extinction of individual enterprise. But we 
will not pursue this point, rather touch upon 
what will immediately occur in the concrete than 
discuss what the end will be. Take the one con- 
crete question of the manufacture of fittings. The 
fittings, as originally designed, were somewhat crude 
and inefficient. Now the various manufacturers 
have evolved fittings excellent in design, certain 
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of action, and worthy of the industry. Munici- 
palities are not going to work out things 
like this, but will probably copy anyhow and 
from anywhere. Then if their factories are not 
fully occupied with making their own fittings 
they will make and sell to outsiders—in fact, the 
clause is sufficiently elastic to allow them to 
do anything in the way of trade. Unfortunately— 
and herein lies the danger—the Legislature has 
in other directions sanctioned municipal enter- 
prises which are of a distinctly commercial 
character, and which in our estimation ought 
never to have been sanctioned. We do not refer to 
the supply of pure air or of pure water, as we contend 
the supply of these necessaries comes into a different 
category. The generation of gas or electricity is in 
the borderland, the weight of expediency being, 
perhaps, towards  municipalisation. But while 
we admit the preference to municipalisation of 
water, we do not admit the principle underlying 
the right to manufacture water-pipes, ball-cocks, 
taps, valves, engines, and all the paraphernalia used 
in the distribution of water. We have reason to 
believe that the Electrical Section of the London 
Chamber of Commerce is taking action in this matter, 
but its influence must be strengthened by that of the 
whole industry—in fact, by the whole commercial 
influence of the nation. ‘ Men, be up and doing," 
must evidently be the motto for the New Year. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 13. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
Lecture by Dr. Archibald Barr, M. I. C. E, on The Applica- 
tion of the Science of Mechanics to Engineering Practice.” 

TUESDAY, JAN. 17. 

Institution of Civil Engineors.—At 8 p.m. Papers on The 
Effects of Wear upon Steel Rails,” by William G. Kirkaldy, 
A. M. I. C. E., and On the Microphotography of Steel Rails,” 
by Sir William C. Roberts-Austen, K. O. B., F. R. S., A. I. C. E. 

Liverpool Self-Propelled Traffic Association. —Royal Institution, 
Liverpool, at 8 p.m., “ Motor versus Horse Haulage: an 
Account of Nine Months’ Experiences,” by S. H. Sparkes. 

| WEDNESDAY, JAN. 18. 

Boclety of Arts. —At 8 p.m., *' Canals and Inland Navigation in 

the United Kingdom," by L. F. Vernon-Harcourt, M.A. 
THURSDAY, JAN. 19. 

Institution of Civil Engineers.—Studente' vieit, at 2.30 p. m., to 
the testing and experimenting works of Messrs. David 
Kirkaldy and Son, 99, Southwark-street, S. E. 

Fripay, JAN. 20. 

Royal Institution.—At 9 pm., Liquid Hydrogen," by Prof. 

Dewar, M. A., LL. D., F. R. S. 


ELECTRICAL SECTION— LONDON CHAMBER OF 
COMMERCE. 


A meeting of this section was held on Friday last, under 
the presidency of Mr. Sydney F. Morse. The business 
before the meeting was of the utmost importance, the 
interest centering round the following two items on the 
agenda: 

Municipalisation.—To consider the threatened municipalisation 
of electrical undertakings, and what action should be taken in 
reference thereto. 

Municipalities and Electrical Fittings, —To coneider the applica- 
tions now being made by corporations for power to deal in elec- 
trical fittings and apparatus, and what action should be taken in 
reference thereto. 

It was exceedingly fortunate that the presence of 
Sir A. Rollit was accidently arranged, as he gave in 


4 


a most direct and uncompromising manner the views 
as held by the municipalities. Unfortunately, Sir A. 
Rollit was a little late in getting to the meeting, 
and we venture to think missed the gist of the 
arguments of the opposition to municipalisation. So far 
as we gathered, the members accepted the position that 
it comes within the scope of municipal action to 
generate and distribute electrical energy, but that it is 
altogether outside the scope of municipal action to set up 
factories to manufacture the detailed plant required in the 
construction of the works and the distribution of the elec- 
trical energy. Upon the first of the above questions a 
sub-committee was formed to consider and report; upon 
the second the opinion was most emphatic, and against 
municipal action. 


HIGH-VOLTAGE POWER TRANSMISSION.* 
BY CHAS. F. SCOTT. 
(Continued from page 21.) 
RÉSUMÉ AND CONCLUSIONS. 


“ It is undoubtedly true that the loss is made up of a 
loss over insulators and a loss between wires, and that the 
latter is the only loss worth considering. 

‘The loss between wires is not affected by any atmo- 

spheric conditions except precipitation. This statement, of 
course, must be taken as applying to such a climate as that 
in which the measurements were taken. The lines were 
seldom in fogs or clouds, and when they were, or when rain 
was falling, the moisture was of the purest. Near cities the 
loss would be undoubtedly much greater than that shown 
in these curves because of the impurities both in solution 
in the moisture of the atmosphere and in suspension. 
_ “There will be for a given transmission a certain 
economical voltage, because while an increased voltage, 
with a given line wire, will reduce the loss in this wire by 
decreasing the transmission current it will also increase the 
loss between the wires. 

“It is believed that attention to wave form is very 
important. The sine wave is undoubtedly the best as 
giving a stable form, and because of superior results with 
all kinds of apparatus. A flat wave would, of course, give 
less loss, but would not be stable, and as the nearest 
practical approach to a sine wave willl not be perfectly 
stable, but will still contain some harmonics, it will be of 
advantage to keep the series reactance of the transformers 
and generators as low as possible. 

It is believed that 40,000 volts is perfectly conservative 
and safe as regards loss between wires for any ordinarily 
good wave form, and in a climate such as that in which the 
measurements were taken—+ e., where the air and precipi- 
tated moisture are practically pure—40,000 volts comes 
well below the bend in the loss curve, even under the worst 
weather conditions. 

* I can see no advantage of porcelain over glass, unless 
it be that of superior mechanical strength. The latter is 
rather à doubtful advantage. The ball from a heavy-calibre 
rifle or revolver such as are used in the western country 
wil smash any insulator, whether glass or porcelain. 
Porcelain offers à more tempting mark, being white. As 
to hygroscopic properties, no difference could be discovered 
so far as these measurements were concerned. It will 
make little difference under running conditions whether the 
insulator be hygroscopic or not, as the small amount of 
power necessary to keep the surfaces dry will be insignifi- 
cant. I say under running conditions, because in starting 
up a cold line there is danger of breakdown if current is 
put on suddenly at full value, instead of being raised 
gradually. As far as the resistance to piercing is concerned! 
glass is just as good practically at least as porcelain. It 
needs no electrical test to pick out a good glass insulator, 
which is one advantage of glass over porcelain. 

To sum up, glass insulators are cheaper, lighter, more 
easily tested, and less likely to be shot at than porcelain ; 
on the other hand, they have less mechanical strength. 


Paper read before the American Institute of Electrical Engi. 
neers 
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“In every case, in my experience, where a breakdown 
has occurred, it has been on a cross-arm which was wind 
shaked ’ and ‘ weather cracked,’ the current following the 
cracks. This leads to a curious result. The mark of the 
current will be on surface of the arm for 5in. or 6in., then 
disappear from the surface altogether for some inches, then 
reappear, etc. On cutting open the arm one sees how the 
current has followed the best path, dodging in and out. 
Rain and moisture probably settle towards the cracks, 
carrying salts from the body and surface of the wood. 
This forms a path of low resistance, especially in wet 
weather. For this reason I have in the plant of the Colo- 
rado Electric Power Company taken particular pains in 
treating both pins and cross-arms. The cross-arm treatment 
is such as fills all cracks and fissures, as a section of the 
wood shows. 

This report would be incomplete without an acknow- 
ledgment of the assistance rendered in the work by the 
engineering force of the Telluride Power Transmission 
Company, headed by Mr. P. N. Nunn. Especial credit 
should be given Mr. A. L. Woodhouse for his faithful work 


and constant perseverance in the face of great discourage- 
ment. 


HiGH-TENSION TESTS AT East PITTSBURG. 


Laboratory tests and measurements on a small scale 
cannot take the place of tests under the conditions of 
practical service, such as those at Telluride. There are, 
however, many important elements which may be deter- 
mined by laboratory measurements. A high-tension line 
for testing insulators and making measurements upon the 
losses between wires was erected at the East Pittsbury 
factory in the fall of 1897. A number of the tests which 
have been made are here recorded. 

1. A test was made to determine whether the wave form 
of the charging current to the line was similar to that 


through a resistance, or whether it was modified by the' 


loss component, the loss occurring only at the higher part 
of the E.M.F. wave. The current to the high-voltage line, 
at pressures varying from 30,000 to 60,000 volts, was 

assed through a coil possessing high self-induction. The 

.M.F. upon the coil was measured by a voltmeter. The 
E.M.F. was also measured when a current of equal strength 
was passed through the coil, the line being short-circuited 
and a low E.M.F. applied. It was found that the voltage 
upon the coil was the same, within a small error of observa- 
tion, in beth cases, showing practically no difference in the 
wave form of the current under the two conditions. The 
current was from an armature giving practically a sine 
wave. 

2. The charging current to the line was measured under 
several different conditions when the current was obtained 
from a pr giving practically a sine wave. The 
results of measurements were compared with the currents 
as calculated by the theoretical formula. The last measure- 
ment in the table was made upon the Ni 
with current from a Niagara generator, which differs slightly 
from a sine wave. 


COMPARISON OF MEASURED AND CALCULATED CHARGING CURRENT 
TO PARALLEL WIRES. 


LENGTH, ONE MiLE—10,000 Vo tts. 


: Calcu- 
; ; Distance between | Fre- |Measured 

Sizo of wire. wires, quency. | current. Ed 

Inches Amp. Amp. 

No. 8 B. & S 21°7 60 ‘0307 028 . 

8B.&S 48:0 60 "0245 "0252 

8 B. & S. 79:5 60 "0234 0238 

8 B. & S. 127°5 60 0225 "0222 

No. 8 and ground rg 60 "0427 "0412 

mes : 18 for 3 of distance ` 
0'Tlin. diam. (3 for j of distance] 25 0176 | 0176 


3. The fall of potential around the wires was noted by 
tests made with spark-gaps. The wires 48in. apart were 
connected to the high-voltage terminals and a spark-gap 
was placed between two idle wires, also 48in. apart, placed 
about 21in. below the first wires. A spark-gap consisting 
of brass terminals, with a lin. radius, was placed between 


-Buffalo line, | 
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the two idle wires. When the gap was gn in. the sparking 
began when the E.M.F. from the raising transformer was 
26,000 volts. A gap of zin. requires an E. M. F. of 2,200 
volts to produce sparking. When the spark-gap was made 
zin. (equivalent to 12,000 volts) the sparking began at 
103,000 volts from the raising transformer. At inter- 
mediate points there is a fair proportionality between the 
spark-gap and the E. M.F. 

In another test a spark-gap was placed between one of 
the idle wires and the adjacent wire of the live circuit. 
When the spark-gap was jin. (equivalent to 6,000 volts) 
the spark passed when the E.M.F. was 17,500 volte, and 
when the spark was made Hin. (equivalent to 12,000 volts) 
the sparking began at 55,000 volts. When the gap was 
zin. equivalent to 16,000 volts) sparking began at 41,000 
volts. When the gap was fin. (equivalent to 20,000 volts) 
sparking occurred at 49,000 volts. The E.M.F. did not 
differ greatly from a sine wave. These tests have an 
important bearing in connection with the running of 
telephone and other circuits adjacent to high-potential 
wires. It is essential that the wires of a high-potential 
circuit be spiraled so that each wire sustains the same rela- 
tion as every other wire to the second circuit, in order that 
the effects of static induction may be neutralised. 


Losses betweee Wires of 
Ovsferent Sires. . 
Frequency 133; Smooth Armeture 
Length 10 404 +. 
9 26 wires 40 e xv. 
Bond 20 £4 e 
*8wces 40% . „ 


800 


600 


N 
ANA 


TA 
B de ea 
Cer TT 
1 — 


f. 


400 


200 


Thousands of voles ; 


Fic. 13. 


4. The effect of the size of wire upon the loss was inves- 
tigated by running a pair of No. 28 brass wires 0:0126in. 
in diameter and then replacing it by large rubber-covered 
wires. The rubber-covered wire was No. 7 B. & S. 
0:144in. in diameter ; the outside diameter of the rubber 
covering was 0 Sin., and the diameter over the braid was 
0-55in. In each case measurements were made upon 
another circuit, which was unchanged during the different 
teste, and thus served for comparison. The results of these 
tests are shown in Fig. 13, which also gives the con- 
ditions when one fine wire and one wire of larger size, 
No. 8 B. & S., constituted the circuit. This comparison 
shows the very marked increase in loss when the fine wire 
is used. The loss is greatly decreased when the rubber- 
covered wire is used. The loss on the rubber-covered wire, 
however, increased considerably after the voltage had been 
raised and the rubber had broken down, thus permitting 
the current to pass freely to the outer surface of the insula- 
tion. It is quite probable that the loss would increase as 
the insulation became defective, until it was nearly equal to 
that of a wire having the same total diameter. 

The measurements on wires of different size given in 
Fig. 15 are qualitatively correct, although some of the 
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readings on which the curves are based were quite small, 
80 that the abeolute values may not be exact. 

5. The effect of the current in drying the surface of the 
insulators was illustrated in a test made during a rain. Upon 
applying 45,000 volts to a circuit the wattmeter indicated 
116. After four minutes the deflection had decreased to 72, 
the current remaining the same. The E.M.F. was then 
increased to 60,000 volts, the wattmeter deflection increased 
to 155, and at the end of three minutes it had fallen to 
138. The current was one-third greater than at the lower 
voltage, but remained constant while the wattmeter changed. 
The rain continued during the test, which shows, therefore, 
that the condition of the insulator is materially improved 
by the presence of the current. 

6. It was noticed that when there was a breakdown upon 
the line, and the current passed suddenly between wires 
over the surface of the cross-arm, that there was a sparking 
between the terminals of the ammeters in the high-tension 
circuit across the surface of the instrument. This was 
further investigated by placing in circuit a coi] of low 
resistance through which one ampere would be sent by 
about 1j volts at a frequency of 125. A spark-gap was 
placed in shunt to this coil A 2in. spark-gap was also 
placed between the line wires. The voltage of the primary 
Was ually raised until at 35,000 volts the current 
passed across the spark-gap between the line wires. A 

k also passed across a gap of ŝin., shunting the small 
choke coil. This test shows the remarkable suddenness of 
the rush of current when the short-circuit occurs due to 
the breaking down of the spark-gap on a high-voltage 
circuit. This phenomenon was observed by Mr. Mershon 
in choke coils used in connection with lightning arresters 
at Telluride. 

Running teste were made on four lines in multiple at 
high voltages. Each line consisted of two wires 1,040ft. 
in length held by 26 insulators. The insulators were of 
various types of glass and porcelain, some of the ordinary 
form and some underhung. For hours at a time 100,000 
volts or slightly more were kept upon the line. For about 
six weeks voltages ranging from 70,000 or 80,000 to 
100,000 volts were kept on the lines for about eight hours 
aday. When there was rain, the line would short-circuit 
and the voltage had to be reduced. During a driving rain- 
storm 48,000 volts was kept on the lines, and it may have 
required a considerably higher voltage to have caused short. 
circuiting. | 

7. A high-tension wattmeter similar to the Thomson 
wattmeter at Telluride was used. To correct the wattmeter 
for the errors caused by charging current in the shunt 
resistance, a condenser was placed in parallel to the shunt 
circuit of the wattmeter. This condenser should be so 
adjusted that the current through the shunt circuit of the 
wattmeter is the same that it would be if there were no 
condenser and the shunt resistance had no capacity. This 
permits the capacity current in the circuit to be shunted 
round the wattmeter by the condenser. The condenser in 
shunt to the wattmeter was capable of adjustment, and by 
varying its capacity the deflection could be made positive, 
or zero, or negative when current was delivered to a 
constant load. The proper adjustment was made by 
taking a comparatively low voltage, at which the charging 
current was very high in comparison with the loss, so that 
the loss was nearly negligible, and adjusting the wattmeter 
to indicate zero. At higher voltages, when there was a 
considerable loss, the error with this adjustment would be 
inappreciable. Certain variations with temperature and 
humidity were noted which would be explained by a 
variation in the capacity of the resistance, causing a 
variation in the charging current to the shunt circuit of 
the wattmeter. The high resistance for the shunt circuit 
was wound upon fuller-board plates containing brass stiffen- 
ing pieces. Tests were minds upon individual plates by 
measuring the capacity between the wire and the supporting 
atrip of brass, and it was found that the capacity and the 
insulation resistance both varied with the amount of moisture 
in the fuller-board insulation. In order to prevent varia- 
tions of this kind, subsequent resistances were wound upon 
glass plates, which seems to be a very satisfactory form of 


construction. 
(To be continued.) 


JAMES BOWMAN LINDSAY, ELECTRICIAN, 
ASTRONOMER, LINGUIST, 1799-1862. 
BY J. J. FAHIE, M.LE.E. 
(Continued from page 22.) 


Note.—In our issue of Jan. 6, p. 21, col. 1, line 9, for 
** mud read mad; p. 22, col. 2, line 12 from bottom, read 
„ remarked that when the voltaic pile was at the height of its 
strength its sparks were seen," etc. The photograph on p. 21 
was reproduced by special permission from a portrait in the 
possession of Sir John Leng, M.P., Dundee. 


In 1809, Sir Humphrey Davy for the first time produced at 
the Royal Institution a continuous arc of light from charcoal 
points with a battery of 2,000 pairs of zinc and copper of 
128,000 square inches surface. When the pieces of charcoal 
were brought within the distance of 1-30in., a bright spark 
passed between the points, and immediately afterwards more 
than half of each pencil, the length of which was lin. and the 
diameter zin., became ignited to whiteness, and on withdrawing 
the points from each other a constant discharge took place 
through the heated air in a space equal at least to 4in., forming 
an arc of light in the form of a double cone of considerable 
breadth, and of the most dazzling brilliancy (Roget’s Galvanism, 
1832, p. 11). 

In 1809, Children casually refers to the electric light, and in 
1815 he fused platinum and iridium wires to a brilliant whiteness 
with his battery of 20 zinc-copper elements, each zinc exposing 
52 square feet of surface (both sides), (Philosophical Transactions, 
1809 and 1815). 

In an article in the Mechanics’ Magazine for 1834, on the 
comparative intensity of different lights, we read, An angular 
piece of charcoal was placed in the focus of a set of parabolic 
reflectors, and a stream of electricity directed upon it from a 
voltaic battery. A light was thus produced of great brilliancy, 
but of scintillating or, rather, intermittent description. The 
same was repeated with a stream of electricity produced 
magnetically from Mr. Saxton's magneto-electric apparatus, 
with the same result " (vol. xxi., p. 59). 

These are all the notices of electric light prior to 1855 that I 
have met with in the course of many years' historical researches, 
and they serve to show the great advance that Lindsay made. 
He found a light brilliant but transitory, and he produced a 
lamp ** which burned steadily for a lengthened period." 

Mr. Norrie (Dundee Celebrities, p. 214) says the lecture 
referred to in Lindsay's letter, previously quoted, was duly 
delivered, and the light shown, at the Thistle Hall, Dundee, on 
the evening of Thursday, Jan. 15, 1856, and was repeated by 
general request at the same place on Friday, April 21, 1827. 
In the hope of obtaining some details as to the construction of 
the lamp, battery, etc., Mr. A. H. Millar, of Dundee, has 
kindly searched for me the files of the local papers of the period, 
but, strange to say, they contain no rotice of the lectures. My 
readers will agree with me that this à very provoking circum- 
stance, as in the absence of details we are left to our own 
surmises on these most important pointe. 

The producing apparatus was apparently a voltaic battery of 
some kind, but as to the nature of the lamp itself it is not so 
easy to guess. In an article on the electric light, which appeared 
in the Spectator early in January, 1849, the writer says: ‘‘ We 
remember that many years ago, in his remote Scottish residence, 
Mr. Lindsay produced a brilliant illumination from minute 
points of light." "This is not much to go upon, yet it gives, 
I think, a clue to the secret. We have seen that Lindsay was 
familiar with Sir Humphrey Davy's discoveries in electricity, 
and, turning to my notes of his experiments on electric light, I 
find that, in 1802, he designed an apparatus for taking the 
galvano-electrical sparks in fluids and aeriform substances," 
which is thus illustrated and described in the Journal of the 
Royal Institution for 1802 (vol. i., p. 214) : 

„Fig. 1 represents the apparatus for taking the spark in fluids. 
A is a tube graduated to grain measures. C is a platina wire 
hermetically sealed into the tube, and having a piece of charcoal 
attached to its top. B is a movable platina wire, having 
charcoal at its top. The effect is produced by making the 
contact between the pieces of charcoal. In cases where the 
fluids are very imperfect conductors, the wires may be used 
without the charcoal. Fig. 2 represents the apparatus for 
taking the spark in gases; it is used over mercury. A and B 
are communicating platina wires to which charcoal is fastened, 
and C is the graduated tube in which the gas is acted upon." 

Lindsay's lamp was probably constructed on this principle, 
with, to use his own words, *‘ contrivances for augmenting the 
light ana rendering it constant." In whatever way the light 
was obtained, he appears to have contemplated its use in two 
forms—one to blaze in the open air, incapable of extinction by 
wind or water ; the other in exhausted glass tubes. It is also 
interesting to notice that he says ‘‘it can be sent to any con- 
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venient distance,” and again, that ‘‘the number of lights may 
And as to the cost, Mr. Norrie 
relates that a friend once questioned him on this point, when he 
replied : ** Well, as nearly as I can calculate it costs me about 


be increased without limit.” 


half a farthing per week per light.“ 


These are all important advances, and when to them are 
added a large faith in the future of electric lighting, and a clear 
perception of its uses which he was the first to enunciate, we 


can have no hesitation in saying that, as Sir Humphrey Davy 


is known and honoured as the father of electric light, so in 
future history Lindsay should occupy his rightful place as the 


father of electric lighting. 


Lindsay’s experiments in electric telegraphy, although not so 
valuable as those in the department of electric lighting, are 
still very interesting from a historical point of view, and deserve 


to be remembered to his credit. We have seen that from 1852 


he was familiar with telegraphic projects, and that he made 
At this date 
electric telegraphs were distinctly in the air, but, like electric 


them the subject of illustration in his classes. 


lighting, they had hardly advanced beyond the laboratory 
stage. Lindsay does not appear to have carried them much 
further for several years, for it was not until 1843 that he con- 
ceived the bold idea of & submarine telegraph to America by 
means of a naked wire and earth batteries, **after having proved 
the possibility by a series of experiments." 


It is true that at this time the earth battery was known. It 
was first proposed by Kemp, of Edinburgh, in 1828; Prof. 
Gauss in 1838 suggested its employment for telegraphic pur- 
poses, and Steinheil, acting on the suggestion, actually used it 
with some success on the Munich-Nanhofen Railway, 22 miles 
long; and Bain in October, 1842, employed it for working 
clocks. Similarly, the idea of signalling with[uninsulated wires 
and without any wire at all was not new, for the possibility of 
doing so was in a manner forced on the notice of Steinheil in 
1858 and on Morse in 1842, but Lindsay was certainly the first 
to combine the two principles in his daring proposal of an 
Atlantic telegraph ; and this, be it remembered, at a time when 
electric telegraphy was still a young and struggling industry, 
and when submarine telegraphy was yet a dream. 


On June 19, 1845, the following paragraph appeared in the 
Northern Warder, Dundee : 


'* SomETHING NEW. 


** A correspondent of a New York paper of recent date has started 
the project of communicating between England and America by means 
of a magnetic telegraph ! The following is his proposed plan : Suppose 
& copper wire properly covered and of sufficient size—say, as large as 
a pipe stem, and long enough to reach from Maine or Nova Scotia to 
the coast of Ireland —were wound upon reels and arranged on board a 
sieamer, so as to be reeled off as fast as the boat went, and dropped 
the whole width of the Atlantic. Its gravity would sink it to the 
depth where the water was so dense as to be of equal gravity, and, of 
course, beyond the reach of any collision. Beginning and ending upon 
& bold shore, beyond the reach of anchors, it would be out of harm's 
way, and exposed to but two kinds of accidents—viz. (1) from separa- 
tion by its own weight, and (2) the loss of the coating with which the 
metal must be protected. The steamer ‘Great Britain’ would carry 
more wire of this size than would extend to Europe, and its cost, I 
think, would be less than a million of dollars.” 


* From the public exhibition of Baron Schilling’s needle instrument 
in Germany in 1835-36 dates the first real start of electric telegraphy. 
See my History of Electric Telegraphy to 1837, Chap. IX. 


Anent this paragraph Lindsay wrote as follows in the same 
paper for June 26, 1845 : 


“ELECTRIC TELEGRAPH TO AMERICA. 

'' Srg, — The few lines I now send you have been occasioned bya notice 
in your last in reference to an electric telegraph to America. Should 
the plan be carried into effect the following hints should be attended 
to: The wire should be of pure copper, as otherwise it would be 
injured by the electro-chemical action of the water. The wire must 
not be composed of parts joined by soldering, but welded together ; 
this welding can be performed by electricity. In order to prevent the 
action of water on the wire, a button of a more oxidable metal should 
be welded to it at short distances ; the best metal for this oa pr 
would be lead. If soldered to the wire, it must be soldered by lead 
alone. No third metal must be used. If welded, it may be done by 
electricity. In this way the wire resting on the bottom of the sea 
might last a long time. The one end of the wire is then to be soldered 
or welded to a plate of zinc immersed in the ocean on the coast of 
Britain, and the other end similarly joined to a plate of copper 
deposited in the same ocean on the coast of America. In reference to 
the expense, suppose the wire to be a ninth or tenth of an inch 
diameter, then the length of 100in. would contain a cubic inch of 
copper, and three miles of wire would contain a cubic foot, weighing 
9,000oz, of the value of about £36 sterling. Owing to the 
inequalities in the bottom of the ocean, the distance to America 
might be 3,000 miles, and the expense 256.000 sterling—& 
trifle when compared with the resulting benefit. The only injury 
that the wire is likely to undergo is from submarine eruptions, 
It may be broken by these. e two ends, however, being 
accessible, the greater part of the wire may be drawn up, and the 
necessary length of wire welded to it. It should be remembered that 
this welding must be done by electricity. To Calcutta, by the Oape 
of Good Hope, the expense would be £200,00C. The wire from 
Calcutta to Canton would cost £70,000, to New Zealand £190,000, to 
Tahiti nearly £200,000. A wire might be placed round the coast of 
Britain, and another along the coast of America. There might be 
stations at different towns and electric clocks agreeing with each 
other to a second of time. Each town might have a specific time for 
intelligence. Suppose Dundee to have the hour from nine to ten. 
From nine to ten minutes past nine, messages are sent and answers 
received between Dundee and New York. From ten minutes to 
twenty minutes past nine communication is made between Dundee 
and Quebec. The rest of the hour is for intercourse between Dundee 
and other towns. The same is done with Edinburgh, Glasgow, 
Liverpool, etc., each town having an hour for itself. —L. 

Dundee, June 21, 1845.” 


As in his letter on the electric light, so here Lindsay leaves 
much to the reader's imagination as regards important details, 
but it is clear that he contemplated an uninsulated wire across 
the Atlantic in connection with what have come to be known as 
earth batteries at the stations along the coasts. 

His plan of protecting the wire from the corrosive action of 
the sea-water was evidently borrowed from Sir Humphrey 
Davy's proposal of 1824 for the protection of the copper 
sheathing of ships by strips of zinc; while the further sugges- 
tion, on which he insists so much, of welding the various 
lengths of wire by electricity, if not original with him, was at 
all events a very early recognition of a process* which has 
cropped up again in tecent years, and which is now largely 
employed. 

Between 1845 and 1853 Lindsay does not appear to have 
done anything in furtherance of his Atlantic project, bein 
probably wholly absorbed in his linguistic and chronologi 

studies. At all events, we hear nothing from him until March 11, 


1853, when the following notice appeared in the Dundee 
Advertiser: 


“ LECTURE ON THE ELECTRICO TELEGRAPH. 


“Mr. J. B. Lindsay proposes to give a public lecture on the 
electric telegraph, aod to transmit and receive intelligence by means 
of two machines. The lecture will contain a description of these 
machines, with their mode of operation, and the most eligible lines 
by land and water to America, Australia, and other parts of the 
world will be pointed out. This lecture is appointed for Tuesday 
evening, March 15, in the Thistle Hall, at eight o'clock. N.B.—Mr; 
L. claims to have been the first that proposed and described the 
modern electric telegraph. He was the first that executed and 
announced a submarine one, and he has now discovered that instan- 
taneous intelligence can be transmitted to all parts of the world 
without the aid of a submerged wire.” 


In the same paper a week later a report of the lecture is 
given as follows : 


% TELEGRAPHIC COMMUNICATION. 


on Tuesday evening our learned and ingenious townsman, Mr. 
J. B. Lindsay delivered a lecture on the above subject, one with 
which he has an acquaintance second to no man in the kingdom. It 
would be impossible, in the limited space at our disposal, to give any 
vidimus of the lecture ; we can only indicate the outline of a receut 
discovery made by Mr. Lindsay, involving a principle which, if 
capable of acting irrespective of distance (and we see no reason to 
doubt that it is) must by-and-by revolutionise all our ideas of time and 


Electric welding was proposed by Joule in 1856; by Wilde in 
1865; and by Prof. Elihu Thomsou (America) and Dr. Benardos 
(Russia) in 1887. 
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space. Mr. Lindsay stated the principle to be that submerged wires, 
such as those now used for telegraphic intelligence between this 
country and Ireland and France, were no longer necessary. By a 
peculiar arrangement of the wires at the sides of rivers or seas, the 
electric influence can be made to pass on through the water itself. 
This proposition was certainly startling, but he illustrated it on a 
small scale by means of a water-trough. and, so far as the experiment 
went, it faithfully developed the principle, Mr. Lindsay, after con- 
cluding these experiments, proceeded to point out the lines which 
appeared to him most eligible for transmitting telegraphic intelligence 
throughout the world ; and, having done so, he wound up with a 
peroration of great beauty, in which the wonders to be achieved by 
electric influence in the days to come were eloquently set forth. It is 
a fine sight to see this learned and philosophic man pursuing the 
studies of science and literature, not for the sake of any empt 
applause, but for those pure pleasures they are in themselves so well 
fitted to bestow. At the same time it is gratifying to know that 
there are many people capable of appreciating the modest and retiring 
character of Mr. Lindsay, a fact which was clearly evidenced on 
Tuesday evening by the numerous and most respectable meeting which 
then assembled to hear his scientific lecture.” 


In the following August, Lindsay delivered another lecture 
(probably the same) in Glasgow, and so sanguine was he at this 
time of the practicabılity of this method that he actually patented 
it on June 5, 1854. The following account, which I have con- 
densed from the specification of his patent, explains the modus 
operandi, and also shows how well he understood the conditions 
of the problem : 


My invention consists of a mode of transmitting telegraphic 
messages by means of electricity or magnetism through and across 
water without submerged wires, the water being made available as the 
connecting and conducting medium by the following means: 

‘On the land, on the side from which the message is to be sent, I 
place a battery and telegraph instrument, to which are attached two 
wires terminating in metal balls, tubes, or plates placed in the water 
or in moist ground adjacent to the water at a certain distance apart, 
according to the width of the water to be crossed (the distance between 
the two balls, plates, or tubes to be greater than across the water when 
practicable) On the land which is situated on the opposite side of 
the water, and to which the message is to be conveyed: 
similar metal balls, plates, or tubes, immersed as above stated, and 
having wires attached to them which lead to and are in connection 
with another battery and needle indicator or other suitable telegraphic 
instrament. A A in the annexed diagram (Fig. 3) show the position 
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of the battery and instrument on one side of the water, Z; B B, the 
battery and instrument on the opposite side; O, D, E, F, metallic or 
charcoal terminators ; G, H, I, K, wires insulated in the usual way, 
and connecting the terminators, batteries, and instrumenta, as shown. 

'* As regards the power or primary agent, it may be either voltaic, 
galvanic, or magnetic electricity, and the apparatus for evolving the 
same, such as is used for ordinary telegraphic purposes. 

As regards the indicating apparatus, I propose to employ any of 
the instruments in known use which are most efficient for my purpose, 
observing that the needle indicator may be arranged either in a vertical 
or in & harizontal position, and that the coil of wire which actuates 
the needle may be in-reased or diminished according to circumstances. 

' Suppose it is required to transmit a message from A, the operator 
completes the circuit of the electric current as ordinarily practised.* 
It will be evident that the current will have two courses open to it, 
the one being directly back through the water from O to D, and the 
other across the water from C to E, along the wires I K, through the 
instrument B, and back from F to D. Now, I have found that if each 
of the two distances C D and E F be greater than O E and D F, the 
resistances through C E and D F will be so much less than that through 


* That is, by a key, which. is not shown in the diagram. The 
absence of keys, no doubt, led a writer to say that Lindsay's method 
consisted ''in, providing strong enough batteries, one to send the 
current half the distance and the other to attract it to the other 


I place two. 
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the water between C and D, tLat more of the current will pass across 
the water, through the opposite wires, and recross at F, than take 
the direct course, C D ; or, more correctly speaking, the current will 
divide itself between the two courses in inverse ratio to their resist- 
ances. As cases may arise, from local or other causes, such as not to 
admit of the distance between the immersed plates being greater than 
the distance across the water, I propose. then, to augment the force 
of the batteries, and to increase the size of the plates, so as to compel 
a sufficient portion of the current to cross. I prefer, however, when 
circumstances admit of it, employing the first method." 


Lindsay’s first public trials were across the Earl Grey Docks 
at Dundee, and then across the Tay at Glencarse, where the 
river is nearly three-quarters of a mile wide. In August, 1854, 
he conducted a series of experiments at Portsmouth, in which, 
according to a notice in the Morning Post (Aug. 28). he com- 
pletely succeeded in transmitting messages across the Mill dam, 
where it is about 500 yards wide. These experiments are also 
noticed in Chambers's Journal, September, 1854, as follows: 
Again has an attempt been made to send a signal through 
water without a wire; this time at Portsmouth, where it was 
attended with partial success. The thing has often been tried ; 
a few years ago, a couple of savants might have been seen 
sending their messages across those minor lakes known to 
Londoners as the Hampstead ponds ! "* 

Lindsay repeated these experiments at intervals and at 
various places, indeed whenever and wherever he had the 
chance, his greatest performance being across the Tay, from 
Dundee to Woodhaven, where the river is nearly two miles 
broad. On one of these occasions, and when an Atlantic 
telegraph began to be seriously debated, the difficulty of finding 
a steamer large enough to carry the cable was discussed, when 
Lindsay quietly remarked, If it were possible to provide 
stations at not more than 20 miles distant all the way across 
the Atlantic, I would save them the trouble of laying any cable." 

In September, 1859, Lindsay read a paper before the British 
Association, at Aberdeen,. On Telegraphing Without Wires," 
which drew from Lord Rosse, the president of the section, 
special commendation. Prof. Faraday and (Sir) G. B. Airy, 
then Astronomer-Royal, also added their approval of the views 
enunciated. Prof. Thomson (now Lord Kelvin) was also present, 
and, as is well known, was then deeply engaged with Atlantic 
cable projecte. History does not say what he thought of the 
poor Dundee lecturer, but, with the experience of 40 years, we 
can easily guess. 

An abstract of the paper was published in the annual report 
of the association for 1859, as follows : 


„The author has been engaged in experimenting on the subject, 
and in lecturing on it in Dundee, Glasgow, and other places since 
1831. He has succeeded in transmitting signale across the Tay, and 
other sheets of water, by the aid of the water alone as a means of 
joining the stations. His method is to immerse two large plates con- 
nected by wires at each side of the sheet of water, and as near] 
opposite to each other as possible. The wire on the side from whic 
the message is to be sent is to include the galvanic battery and the 
commutator, or other apparatus for giving the signal. The wire con- 
necting the two plates at the receiving station is to include an induc- 
tion coil, or other apparatus for increasing the intensity, and the 
recording apparatus. The distance between these plates he dis- 
tinguished hy the term ‘lateral distance.’ He found that there was 
always some fractional part of the power from the battery sent across 
the water. There ware four elements on which he found the strength 
of the transmitted current to depend—first, the battery power ; 
second, the extent of surface of the immersed sheets; third, the 
‘lateral distance of the immersed sheets ; and fourtb, in an inverse 

roportion the transverse distance, or distance through the water. As 
ar as his experiments led him to a conclusion, doubling any of the 
former three doubled the distance of transmission. If, then, doubling 
all would increase the intensity of the transmitted current sightfold, 
he entered into calculations to show that two stations in Britain, one 
in Cornwall, and the other in Scotland, and corresponding stations 
well chosen in America—would enable us to transmit messages across 
the Atlantic.” 


A fuller report of this paper appeared in the Dundee Adver- 
Liser, from which I take the following interesting details : 


„Recent! y he had made additional experiments, and succeeded in 
crossing the Tay where it was three-quarters of a mile broad. His 
method had always been to immerse two plates or sheets of metal on 
the one side, and connect them by a wire passing through a coil to 
move a needle, and to have on the other side two sheets similarly 
connected, and nearly opposite the two former. Experiments had 
shown that only a fractional part of the electricity generated goes 
across, and tbat the quantity that thus goes across can be increased in 
four ways: (1) by an increased battery power; (2) by increasing the 
surface of the immersed sheets ; (3) by increasing the coil that moves 
the receiving needle ; and (4) by increasing the lateral distance of 
the sheets. In cases where lateral distance could be got he recom- 
mended increasing it, as then a smaller battery power would suffice. 
Iu telegraphing by this method to Ireland or France abundance of 
lateral distance could be got, but for America the lateral distance in 


* Can any reader tell me who these savants were? Mr. W. H. 
Preece relates the curious fact that almost the first electrical experi- 
ment he ever assisted at was one of Lindsay's, in London in 1853. on 
" wireless telegraphy.” See Journal Society of Arts, Feb. 23, 1894, 


P. 279. 
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Britain was much less than the distance across. In the greater part | “ But supposing the lateral distance to be only half the transverse, 


of his experiments the distance at the sides had been double the 
distance across ; but in those on the Tay the lateral distance was the 
smaller, being only half a mile, while the distance across was three- 
quarters of a mile. 

' Of the four elements above mentioned, he thought that if any 
one were doubled the portion of electricity that crossed would also be 
doubled, and if all the elementa were doubled the quantity transmitted 
would be eight times as great. In the experiments across the Tay the 
battery was of four square feet of zinc, the immersed sheets contained 
about 90 square feet of metal, the weight of the copper coil was about 
6lb., and the lateral distance was, as just stated, less than the trans- 
verse ; but if it had been a mile, and the distance across also a mile, 
the signals would, no doubt, have been equally distinct. Should this 
law (when the lateral distance is equal to the transverse) be found 
correct, the following table might then be formed : 
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then the space crossed might be 16,000 miles, and if it was only a 
fourth, then there would 8,000 miles—a much greater distance than 
the breadth of the Atlantic. Further 5 were, however, 
necessary to determine this law, but, according to his calculations. he 
thought that a battery of 130 square feet, immersed sheets of 5,000 
square feet, and a coil of 2001b., would be sufficient to cross tke 
Atlantic with the lateral distance that could be obtained in Great 
Britain.” 

After the reading of the paper, Lindsay carried out some 
very successful experiments across the River Dee, in the 
presence of Lord Rosse, Prof. Jacobi, of St. Petersburg, and 
other members of the association. In February, 1860, he made 
Liverpool the scene of his operations, but there, strange to say, 
he had not the success which hitherto attended him. The 
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Hg wei failed, being ** counteracted by some unaccountable 
influence which he had not before met with." However, in the 


Zinc for Immersed Weight Distance 
battery. sheets. of coil. crossed. 

4 square feet 90 square feet 6lb. 1 mile. 
Boss é -P 180. ay ši . A ]12lb. 1 
16- 54 3 5860 „ „, 24 b. 64 „ 
92 „ P 720 „„ „ 48 lb 512 „ 
60 4a, „ 1,440 „ „ 96lb. . 4,096 „ 
128 „ „, 2, 80 192lb.* ... 32,768 „ 


My readeis will smile at the suggestion of such galvanometer coils, 
but they should remember that 40 years ago matters electrical were 
largely ordered bv the rule of thumb. The electromagnet first used 
by Morse on the Washington-Baltimore line (1844). and exhibited in 
Europe, weighed 186lb. The arms were 34in. long and 18in. diameter, 
the wire (copper) being that known as No. 16 —the same size as the 
line wire, it being then supposed that the wire of tbe coils and of the 


following July he was again successful at Dundee in his experi- 
ments across the Tay, below the Earn, where the river is about 
200 yards wide. This was Lindsay's last public connection with 
the telegraph, but to the end of his life(June 29, 1862) he 
remained perfectly convinced of the soundness of his views and 
of their ultimate success. 

At the time of his death a desire was expressed in Dundee that 
something should be done to perpetuate the name of this extra- 
ordinary and many-sided genius. Funds were raised by public 


line should be of the same size throughout. Down to 1860 not a few 
3 telegraphists held this view. See D. G. Fitz- Gerald im the 
ndon Electrical Review, Aug. 9, 1895, p. 157. 
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subscription, and a design for a monument was obtained, but, 
for some unaccountable reason, the project fell through. Lately 
the idea has been revived by an appreciative writer in the Dundee 
Advertiser (Sept. 6, 1897) who, after claiming for Lindsay the 
dual honour of being the first to invent an electric lamp and 
the first to propose an Atlantic telegraph d la Marconi, con- 
cludes as follows : ** When there is a site in Dundee requiring 
a statue, it should be occupied by some memorial of that earnest, 
self-sacrificing, forgotten genius—James Bowman Lindsay.” 
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Edisou and Swan Electric Light Fittings. 


I cordially endorse this proposition, and I think I have shown 
how well it is merited. This year, 1899, is the centenary 
of Lindsay's birth, and Dundee should not let the occasion pass 
without some fitting memorial of her greatest son. So 

„Up wi’ the bonnets o’ bonnie Dundee." 


They could not be raised in a better cause. 


EDISON AND SWAN FITTINGS. 


We have received from the Edison and Swan Compan 
that portion of their 1899 catalogue which deals with the 


various fancy fittings, electroliers, standard lamps, etc., 
which this firm manufactures and stocks at its showrooms - 
in different parts of the United Kingdom. In it we notice 
several new designs which were not included in last year's 
catalogue, and in other cases some of the more convenient 
types have been improved upon and altered. The list as 


it stands is most convenient for reference to anyone who 
has not time to select the goods in the showroom. We 


notice that the firm has considerably extended the number 
of electroliers in which terra-cotta and Doulton ware is 
used. The few illustrations we give herewith are taken 
from the present issue. | 


 —————M 


WALL PLUGS. 


We have received from Mr. Lundberg, of the Bradbury 
Electricity Works, Kingsland-road, London, N., some 
interesting samples of the latest types of wall plugs 
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and in no case are fuses provided in them. The illustra- 
tion we give herewith (Fig. 1) shows the general 


Fie. 1. 


arrangement of these plugs, in which all the metal parts 
are thoroughly protected against external short-circuits 
and leakage by being embedded in the porcelain base. 
It will also be noticed that the porcelain covers, when 
in place, entirely prevent any but the most deliberate 


Fia. 2. 


short-eireuiting of the contacts. Mr. Lundberg has main- 
tained in these new types the connecting plugs of the same 
gauge and the same distance apart as in the old style, so 
that the new types are interchangeable with those made 
some years ago. The detailed construction of the contact 
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tubes and the terminals by which the wires are connected 
to the same is most ingenious. The twin wall plugs, shown 
in Figs. 2 and 3, enable two lamps to be supplied off the 
same wiring point, and also with these designs the plugs 
are less likely to be damaged by anyone walking about the 
room and do not project so far from the skirting. 


— 


QUESTIONS AND ANSWERS. 


Under this hesding we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shüling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 
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. introduced by him. The wall plugs in question, which 
he calls the Universal," are made for voltages up to 250, 


QUESTIONS. 


132. Explain precisely and clearly what the power factor of an 
alternating-current motor is, and why it varies with the 
load on the motor. —C. T. 

133. What is the specific resistance of indiarubber and the 
prepared paper compound as used for cablemaking ? Give 
à calculation of the predetermined insulation resistance, 
and compare it with the actual cable as manufactured. —X. 


ANSWERS. 

Question No. 126.—Suppose a report is required as to the 
availability or otherwise of a river for purposes of gene- 
rating electricity by means of water-power turbines, how 
would you proceed to estimate the amount of power 
available ? Give a reliable method of ascertaining this, 
by measurement of the water flowing, together with 
any additional data essential to obtain an accurate result. 


Best Answer to No. 186 (awarded 10s.).—In a case of 
this kind the first step to be taken is to ascertain the quan- 
tity of water which flows by any point in a given time, 
and there are two ways of doing this, according to the 
size of the stream. In the case of small streams a straight 
length where the current is slow and regular should be 
chosen, and a temporary dam or weir of stout planks con- 
structed, having a rectangular notch in the centre, of suffi- 
cient depth to allow all the water to pass without over- 
flowing the top of the dam. The length of this notch 
should not be more than two-thirds the width of the 
stream, and the edges should be bevelled toa sharp edge, 
the bevel being down stream to allow the water to escape 
properly. The surface of the water below the notch should 
not be less than 1ft. About 3ft. in front of the notch drive 
a stake into the bed of the stream, the top of the stake 
being level with the bottom of the notch, and when 
the water has reached its greatest depth measure the 
depth from the top of the stake to the surface of the 
water with a thin-edged rule. The number of cubic feet 
of water flowing per minute can then be readily found by 
referring to '* Weir Tables,” which are to be found in 
* Molesworth,” and most engineering pocket-books, but if 
these are not available, then the area in square feet of the 
cross-section of the water flowing over the weir must be 
multiplied by the velocity of the stream in feet per minute. 

With large rivers the notched-board arrangement is not 
practicable, and the following method is therefore adopted : 
A length of stream of from 50ft. to 100ft. is chosen, having 
as nearly as possible a uniform width and depth, and the 
area of the section is found by multiplying the width by 
the average depth. The measurement of the cross area of 
the stream should be taken at several points along the chosen 
length, and the average area taken. A stake should be 
fixed at each end of the measured length, and a float must 
be thrown into the middle of the stream a little above the 
first stake, and the time noted which it takes to pass from 
one stake to the other; this should be repeated several 
times, and the average time taken in order to get a more 
accurate result. From the velocity obtained in this way 
20 per cent. must be deducted to allow for the friction of 
the water against the sides and bottom. The quantity of 
water in cubic feet passing any point in one minute may 
then be found by multiplying the sectional area of the 
Stream in square feet by the measured length and the 
product by 60, dividing the result by the time in seconds 
taken by the float to traverse the measured length; for 
instance, suppose the sectional area of the stream to be 
40 square feet, and the float passes over & measured length 
of 100ft. in 50 seconds, then 40x100 x 60--50 = 4,800 
cubic feet per minute. Deducting 20 per cent. from this 
for friction, which is easier than deducting from the velocity 
of flow, we arrive at 5,840 cubic feet as the true quantity 
of water passing in one minute. 

Having obtained the quantity of water flowing, the 
next thing is to calculate the horse-power, which may be 


done by the formula WxH 


„where W is the quantity 


of water in pounds flowing per minute and H is the 
height of the fall in feet. W is, of course, equal to cubic 
feet per minute x 62:5. This formula gives the theoretical 
horse-power available, and therefore 25 per cent. must be 
deducted for friction and leakage in the turbine or water 
motor before the true power is arrived at. Take the case 
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of the stream mentioned above, where the true quantity of 
water passing was found to be 3,840 eubic feet per minute, 
and suppose that this stream has a fall at one point of 
20ft., which it is proposed to make use of to drive a 
turbine. The theoretical horse-power obtainable will be: 
5,840 cubic feet x 62 5lb. x 20ft. height of fall 145-4 h. p 
ee IE p. 


55,000 ld. 
and 75 per cent. of this amount, or 109 h. p., will be the 
actual power given off by the turbine shaft. 

If the turbine is required to give out a constant amount 
of power all the year round, then the amount of water 
flowing must be measured in the driest season of the year, 
in July or August, as the turbine must be designed to suit 
the minimum supply in that case ; but if the power is used 
to generate current for lighting purposes the horse-power 
of the stream may be calculated when the water is at a 
mean height between its highest and lowest levels, or even 
when the stream is at its ordinary winter level, as the 
demand for light will be least in the summer, when the 
quantity of water flowing is also least. In this case the 
turbine should be designed to giva its greatest efficiency at 
three-quarter load. 

Another important point to be considered is the cost of the 
dam and the water races for the turbine, which must be of 
such a size that the water shall not flow at more than 90ft. 
a minute. The full height of the fall can be counted on if 
the turbine is provided with draught tubes, which are, in 
fact, essential with horizontal turbines. Fora given power 
a turbine will in most cases be more expensive in first cost 
than a steam engine and boiler, but the cost of running, 
depreciation, and repairs will be less than with a steam 
plant.—R. S. 


Answer to No. 126 (awarded 5s.).—The first step will be 
to obtain information upon the amount of water that can 
be relied upon during dry seasons. Some engineers say 
take the lowest level for the past 10 years, others say 
take a longer period, but the further back reliable informa- 
tion can be got the better—after last summer’s experience 
most water-power engineers will agree on this point. Now 
measure the breadth, depth, and velocity of the river (or 
portion, if all the river is not to be taken), and thus 
ascertain the number of cubic feet per minute available at 
the lowest probable level. Next find the pressure, by allow- 
ing llb. per square inch for every 2°31ft. of fall, or 62 ölb. 
per square foot for every foot of fall By multiplying 
the number of cubic feet per minute by the pressure 
per square foot, and dividing by 33,000, we get 
the indicated  horse- power, but allowance must be 
made for: (1) friction of water in pipes; (2) turbine 
efficiency ; (3) friction of bearings, gearing, ete. (1) This 
can be calculated (but for short ae of large diameter 

2 

it is negligible) by the formula P = ae 
the pressure lost in pounds per square inch, D diameter of 
pipes in feet, v velocity of water in pipes in feet per second, 
and / length of pipes in miles. (2) and (3) In regard to 
these no definite formula can be given, as they vary con- 
siderably with make. If a certain maker’s turbine is to be 
used they can be obtained from the makers and reliable 
information given as to amount of power available, but a 
more definite plan would be to communicate to several 
turbine makers stating quantity of water and fall available, 
also the proposed length and diameter of pipe line, and get 
them to give estimates as to power their turbines will give 
in brake horse-power with the supply. Besides the above 
the time of heaviest load must be considered. For instance, 
an inland business centre would have in all probability a 
heavy winter load and a light summer one, while a holiday 
resort would have a very heavy load in a dry season and 
almost a “no load” in winter. With the same quantity 
of water at lowest probable level in both places it would 
be safe to put a far larger plant in the former case. 
Then it would be as well to consider storage. In some 
stations they charge their accumulators during the day, 
while others have a reserve supply of water (such as at 
Foyers), while at Lynmouth water is pumped to a reservoir 
on a hill 750ft. above the station during the day. With 
such help-overs as these a heavier load can be handled 
during dry seasons.—P. T. K. 


, where P is 
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Answer to No. 126 (awarded 58.).— First take your level 
from a point where the stream is to be tapped to the level 
of the tail race. Perhaps the easiest and most reliable 
method of ascertaining the flow of water in a river or 
stream is first to measure off a convenient distance on the 
bank, and, if possible, stretch two strings across, drop in a 
float as near the same specific gravity of the water as can 
be had—a piece of “swede” turnip comes very near the 
ideal. Note the time, by a stop watch, which it takes for 
this float to pass from one string to the other. If this 
experiment be repeated about half a dozen times and with 
different floats, a surprisingly accurate result may be 
arrived at. Having ascertained the rate of flow per minute 
or per second, multiply breadth by the depth of stream 
and by the fall in feet from point where stream is tapped 
to point where water is to act on “turbine” or other 
engine. This product, multiplied by 62:4 (weight of a 
cubic foot of water nearly) and divided by 33,000, gives 
the horse-power in the fall. About 80 per'cent. efficiency 
may be expected. When the fall is between 20ft. and 40ft. 
“ vertical wheels are more efficient than “ turbines” (it is 
heresy to say 80, but truth is mighty); between 10ft. and 
20ft. they are on a par, but below 10ft. the turbine has all 
the advantage. Vertical wheels cannot well be used when 
the fall exceeds 50ft. Turbines may be employed at almost 
any fall, say up to 500ft. or 600ft., but the higher the fall 
the less in proportion is the efficiency, the resistance 
increasing as the square of the velocity. It would appear, 
therefore, that for very high or very low falls, “ turbines ” 
are best; but for medium pressurés, vertical wheels are 
most suitable. A very even flow of water is necessary 
with turbines. Should the supply be at all irregular, the 
effect is exactly similar to lighting direct from a bad type 
of gas-engine. 

Most reliable manufacturers guarantee the horse-power 
and efficiency of their turbines, or other type of water- 
wheel with a given head of water, and as a rule it is safe 
to act on this, but as nothing in a well-thought-out scheme 
should be left to cbance, perhaps it may be well to con- 
sider the blades or buckets as levers of the second order, 
and be certain whether there is sufficient surface provided 
for the water to act on to produce the guaranteed horse- 
power. 

Numerous other considerations enter into this report. 
Probably the first will be as to the source of the river or 
stream. One stream may depend upon mountain or other 
springs practically inexhaustible, another depends on the 
drainage water from bogs, marshes or other wet land, the 
volume of which is a diminishing quantity year by year, 
and liable to violent interruption if a better system of 
drainage be introduced, and in any event the available 
power likely to be seriously diminished, say at the end of 
ten or a dozen years, as the surplus water is gradually 
drained away, etc. 

Perhaps the safest basis to act upon is to take the average 
annual “rainfall” in a given district for a period of 10 
years. Consider how much of this district is drained by 
your river. It is presumed that the horse-power required 
is known and worked out as above; more properly speak- 
ing, these considerations are in respect to the main- 
tenance. Let us therefore take the average depth, in 
inches, of rainfall over the catchment area. An Ordnance 
or estate survey map will give fairly reliable data as to 
heights, levels, etc., and we have already a rough idea from 
observations made on the spot that the fall and volume of 
water will yield sufficient power to meet our requirements. 
If this data be not available, it will be necessary to make 
your own survey, take levels, etc. Take the average 
annual rainfall in the British Isles as, say, 42in., deduct 
the average daily evaporation = ‘08in., and you have 
advanced the first step. Now, what become of this rainfall ? 
Does it drop on a dry rocky surface and be carried away 
in flood immediately ? If so, it will be seen at once that 
a storage reservoir is necessary to retain this, and cost of 
excavation, construction, and maintenance crops up. If 
the raiu sinks into a loose sandy soil, emerging again in 
aprings at a lower level, then nature has already provided 
a reservoir and saved us much trouble and expense. 

To estimate the volume of rainfal multiply the 
depth in inches, say 42 by 22,622, result = the number 
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of gallons per square acre, or multiply 3,630 and the result = 
one cube foot per square acre. Multiply 22,623 by ‘08 
average daily evaporation, subtract result from the first 
calculation, and you know whether nature is prepared to 
do her part in the maintenance, and you have an assurance 
that your generating station, with its wheels, turbines, and 
other costly machinery, will not be left high and dry for 
this generation. If you have a lake or large river which 
can conveniently tapped, it will not be necessary to 
make calculations as to rainfall or anything more than the 
cost of sluices, tunnelling, etc., volume, and fall in feet.— 
W. H. MunPEY. 


Question No. 127.—In designing a su bstitutional resistance for 
an arc lamp, to be placed on the lamp pole or pillar and 
exposed to the weather, what points must be taken into 
consideration? Describe a form of resistance suitable for 
a 12-ampere 43-volt arc lamp. 


Best Answer to No. 127 (awarded 10s.).—The principal 
pointe to be considered are (a) the shape of the resistance, 
(5) the protection of the resistance material from the effects 
of the weather. With regard to the shape, it is evident 
that since the resistance is to be placed on the pole it must 
be long and narrow, so as to be suitable for fixing. The 
resistance material itself ‘should preferably be one not easily 
oxidised, and should also have a fairly low temperature 
coefficient, so that the resistance of the circuit may be kept 
constant whether the resistance be newly switched in or 
have been warmed up by being in circuit some time. Some 
such alloy as platinoid or Eureka is satisfactory. To prevent 
all possibility of deterforation by exposure to wet, etc., the 
wire, made up into a convenient form, should be enclosed 
in a cast-iron cover, made airtight. 


One form is shown in. the sketch, and is composed of 
Eureka wire of No. 13 S. W. G. (*092in. diameter), the total 
length of wire used being about 100ft., the resistance of 
this being, as required, 45 —- 3:58 w. The sketch shows this 
wound into four coils, and if these were wound on a 
mandril fin. diameter the length of each coil, when stretched 
to a suitable degree, would be about 30in. These are shown 
supported at the ends on insulators fixed to two wrought- 
iron straps, bent and screwed to the sides of the box. 
Allowing 1łin. between the centres of the insulators, the 
width of the box would be about Tin. and the length 
should be about 32in. or 33in., the distance between the 
centres of the insulators supporting the top and bottom of 
the coil being 30in., as stated above. The box should be 
closed by a hinged cast-iron lid, fitting close to the front, 
and rendered quite watertight by a rubber facing fixed to 
the front of the box. The lid will be held to the box by 
set screws through the lugs shown on the side. The whole 
will be hung by four lugs of wrought iron screwed on the 
back and twisted to suit the radius of the pole. The 
external connections would come through two holes in the 
top, filled in with pitch after the wires were brought 
through. 
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Another form consists of wire bedded in enamel on the 
back of a corrugated iron plate. This, however, is not so 
satisfactory, as the enamel heats up and is liable to crack 
if rain falls on it when in this state. A good result would 
be obtained if the enamel were replaced by some non- 
cracking material which could be varnished thoroughly 
and hardened by baking. This form is more compact than 
the other, and would probably come out about 24in. by 
6in. The thickness would be determined by the closeness 
with which the wire could be placed in the material used, 
consistently with good insulation.—T. C. 


——————— 


MUNICIPAL OPPOSITION TO ELECTRICAL POWER 
DISTRIBUTION COMPANIES. 


CONFERENCE IN MANCHESTER. 


On the invitation of the Lord Mayor of Manchester (Mr. 
W. H. Vaudrey) a conference of the municipal corporations of 
Lancashire and Cheshire was held on Tuesday last at the Town 
Hall, Manchester, to consider, with a view to organising oppo- 
sition to, the Lancashire Electric Power Company's Bill, 1899, 
and the South Lancashire and Cheshire Electricity Company's 
Bill, 1899. Invitations had been sent to the following boroughs, 
and nearly all of them were represented : Liverpool, Man- 
chester, Salford, Oldham, Bolton, Blackburn, Preston, St. 
Helens, Bury, Wigan, Chester, Eocles, Heywood, Middleton, 
Ashton, Stalybridge, Stockport, Chorley, Accrington, Burnley, 
Bacup, Rawtenstall Rochdale, Macclesfield, Warrington, 
Widnes, Birkenhead, Bootle, Southport, Mossley, Hyde, 
Darwen, Haslingden, and Nelson. 

The Lorp Mayor, who presided, said he thought most of 
the gentlemen present would know the object of the Bills they 
had met to consider. The promoters of those Bills proposed to 
obtain powers to go through the various towns in Lancashire 
and certain towns in Cheshire and supply electric power for 
motive and for lighting purposes. Most of the towns repre- 
sented were probably in the same position as Manchester in 
regard to this matter. In Manchester they had by a Board of 
Trade order obtained power to supply electricity for lighting 
and for motive purposes, and the two Bills they had met to 
consider would seem to contemplate a trespass on the various 
towns that had obtained powers of that character. That being 
so, he thought it was the duty of every town represented, in 
the interests of the ratepayers, to secure that those Bills should 
be thrown out when they were read a second time in the House 
of Commons. In conjunction with the town clerk of Man- 
chester he had framed four or five resolutions which would be 
submitted to the conference for discussion. He would ask Mr. 
Alderman Lloyd Higginbottom, chairman of the Electricity 
Committee of the Manchester Corporation, who had had con- 
siderable experience in electrical matters, and who gave evidence 
last session in regard to a similar Bill from the Nottingham 
district, to move the first resolution. l 

Mr. Alderman HIGOIN BOrrou said it might be desirable at 
the outset to explain the position of the two Bills now under 
discussion in relation to the Bill which was virtually hung up 
last year—the General Power Distribution Bill, affecti 
Lincolüshire, Nottinghamshire, and Derbyshire— which passed 
the committee stage of the House of Lords. Some of them 
would remember that there were three Bills in Parliamant last 
session similar in effect to the two Bills they were now met to 
consider. The principles involved in the three Bills were of 
such a character that Lord Morley, the chairman of the Lords 
Committee, and Sir Courtenay Boyle, of the Board of Trade, 
were not prepared to say anything in favour of or against them ; 
and to get rid of their responsibility for the throwing out of 
these Bills, or for sanctioning them, they got a Joint Committee 
of the Lords and Commons appointed to consider the principles 
that were involved. That Joint Committee held many me 
and formulated a report on the proposals contained in the 
Bills. The promoters of those Bills, if he might say so, 
rather stole a march before the Joint Committee by porini 
forward the very best parliamentary counsel they coul 
command, and after a very exhaustive enquiry the com- 
mittee virtually reported in favour of allowing the principles 
involved in those Bills. And as those principles over-rode 
entirely the principles which all municipa! authorities had 
fought for in the past, opposition was organised through the 
Association of Municipal Corporations, with the result that the 
Bills were hung up in the House of Lords until this session. It 
was clear to those who offered opposítion that those three Bills 
were merely the thin edge of the wedge, and that in the event 
of their being passed other counties might be affected in the 
same way as Lincolnshire, and Nottinghamshire were under 
those Bills. Not only did. the report of the Joint Committee 
give sanction to the print ziples of the Bill, but it proposed to 


THE ELECTRICAL ENGINEER, JANUARY 18, 1899. 


59 


alter the Electric Lighting Acts of 1882 and 1888 in order to 
allow those people to come forward and practically enter into 
competition with local authorities who had been spending the 
citizens’ money under provisional orders. If the report ehould 
ever be sanctioned by Parliament, it virtually meant that the 
recognised control—he laid emphasis on the ‘‘ recognised ”—of 
the streets of their towns would be done away with. In that 
case Parliament would practically declare that the monopoly 
in the supply of electricity which certain towns were sup- 

to have obtained from the Board of Trade existed only 
in the mind of the Board of Trade, and could be done away 
with by the giving of powers to a company. They must devote 
their most strenuous efforts to prevent Parliament giving effect 
to the bad action of the Joint Committee. On the General 
Power Distribution Bill very general support was received by 
the opposition from members of Parliament throughout the 
country, but now that other Bills were coming forward it was 
their duty not to be caught napping. They must enlist all the 
support they could for their opposition. In Manchester they 
had put down a large installation, and they also proposed to 
supply a large number of other authorities—not compulsorily, 
however, but by agreement. He did not know that they would 
be so strong in their opposition to these Bills if the promoters 
proposed to proceed by agreement. At any rate they objected 
very strongly to a competing company coming into their 
territory and cutting up their streets and doing what they 
liked, regardless of the views of the different authorities. He 
moved: That this conference of municipal corporations of 
Lancashire and Cheshire, within the area comprised in these 
Bills, protest against the same as violating the principle for 
which municipal corporations have in past years successfully 
contended, and which have been established by the Tramways 
Act of 1870 and the Electric Lighting Acts of 1882 and 1888, 
and determines to take united action in opposition to the Bills.” 

Mr. CHARLES PETRIE, chairman of the Electricity Committee 
of the Liverpool Corporation, seconded the motion. He said 
he looked upon the action of the promoters of these Bills as an 
attempt to deprive the corporation of the benefit of the capi-al 
which they had invested in electrical undertakings. In Liver- 
pool they purchased the electrical undertaking two years ago 
for something like £400,000, and they had since expended 
about £300,000 more in its development, and he looked with 
grave pi erent on proposals which would deprive the rate- 
payers of their interests in that large undertaking. The e 
moters of the Bills claimed that they would be able to produce 
electricity at a cheaper rate than the municipalities could do, 
but with that he did not agree. In Liverpool the charge when 
they took the works over was 74d. per unit ; now they had 
reduced it to 5d. and 4d., and yet they had last year a surplus 
of £17,000 after meeting interest and sinking fund. The com- 
panies that would be formed under the Bills would be dividend- 
earning companies, which were unlikely to do better for the 
ratepayers than the corporations were doing at present. He 
could not agree with Alderman Higginbottom in what he had 
said on the question of agreements with those companies. He 
thought corporations could do their work better than the com- 
panies could, and as to the Board of Trade, he thought the less 
they had to do with them the better. 

The Town CLERK of SoutrHport supported the motion. 

The Town CLERK of LIVERPOOL also supported the motion. 
The Bills they were met to consider involved, he said, what 
was practically a grave crisis in the history of municipal under- 
takings, because they involved the broad question of whether, 
when a corporation had been authorised to borrow and to spend 
money on the credit of the rates for public purposes, competition 
was afterwards to be allowed in the carrying out of those 
purposes. At present electricity was enjoyed by a very small 

rcentage indeed of the people in any borough—in Liverpool 
by only 3,000 people out of a population of 700,000. Was it 
reasonable that the Corporation should have to pledge the credit 
of the whole body of the ratepayers for the sake of the 5,000 ? 
He maintained that it was not, and that when Parliament 
authorised these undertakings it was, or ought to have been, on 
the distinct understanding that the local authorities should be 
allowed to supply the light without such competition as would 
involve a charge on the rates. The time had arrived when 
corporations throughout the country should amalgamste and 
bave this question fought out once for all as a matter of principle, 
and not merely as a matter of detail. 

The motion was also supported by the Town CLERK of Sr. 
HELENS. | 

Replying to a question by the Mayor of Stockport (Mr. 
Thomas Webb), the Lorn Mayor said the meaning of the 
words united action was that they should oppose the Bills 
in both Houses and at every stage. 

On the motion of the Mayor of SALrORD (Mr. Alderman 
Rudman), seconded by Mr. Alderman Harrison (Blackburn), 
it was further resolved : ‘‘ That a copy of the foregoing resolu- 
tions be forwarded to the Prime Minister, the President of the 
Board of Trade, and Sir Courtenay Boyle, and to the members 
of Parliament for the several cities, boroughs, and districts 
Within the areas proposed to be affected by the Bills,” 


The Mayor of WIdAN (Mr. J. T. Gee) moved: That a copy 
of the foregoing resolutions be also forwarded to the secretary 
of the Association of Municipal Corporations, and to the 
District Councils’ Association, and to all the district councils 
and local authorities within the above area, with a request for 
their co-operation.” The motion was seconded by Mr. Alderman 
Harrop (chairman of the Gas and Electricity Committee of the 
Oldham Corporation) and adopted. 

Dr. Panton (chairman of the Bolton Corporation Electricity 
Committee) moved, and Mr. Jones (Birkenhead) seconded : 
** That the Lord Mayor of Manchester be authorised to com- 
municate the foregoing resolutions to the various municipal 
bodies in the United Kingdom, and be requested to act as 
convener of the conference; that an executive committee be 
appointed, consisting of the following towns—viz., Liverpool, 
Manchester, Salford, Bolton, Blackburn, Oldham, Southport, 
Stockport, Bury, Chester, St. Helens, Wigan, Warrington ; 
that such committee be authorised and requested to apportion 
the expenses in regard to this matter among the various corpora- 
tions comprised in the conference." 

In reply to questions, the Lorp Mayor said the cost would 
be merely nominal. His view was that the executive committee 
would advise each town as to the course to adopt with the view 
of opposing the Bills. The object was to defeat the Bills before 
the day came for the presentation of petitions. 

The motion was then put and adopted. 

A vote of thanks to the Lord Mayor for calling the conference 
e iy presiding over it concluded the proceedings. Manchester 

rdian. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Stirling.—The Burgh Commissioners invite tenders for mains, 
full particulars of which appear in our advertisement columns. 
Tenders by Jan. 30. 

Sunderland.—The Corporation are prepared to receive tenders 
for various works, full particulars of which appear in our advertis- 
ing columns. Tenders by 27th inst. 

Southampton.—The Corporation invite tenders for.the supply 
of transformers and fittings, particulare of which will be found in 
our advertisement columns. Tenders by 16th inst. 

Belfast.—The City Electric Committee are prepared to receive 
tenders for the supply and erection of plant, full particulars of 
which appear in our advertising columns. Tenders by Feb. 2. 

Glasgow.—The Corporation invite tendere for providing and 
erecting generating plant at one or other of their new electricity 
works. Further particulars appear in our advertising columns. 
Tenders by Jan. 21, 1899. 

Govan.—The Commiasioners invite tenders for boilers, engines, 
dynamos, etc., for electric lighting. Specifications, etc., may be 
obtained from Mr. W. Arnot, C. E., 79, West Regent-atreet, 
Glasgow. Tenders by 23rd inst. 

Lowestoft.—The Mayor and Corporation of the borough of 
Lowestoft are prepared to receive tenders for the supply and 
erection of various plant, all details of which appear in our 
advertisement columns, Tenders by Feb. 6. 

Ealing. —The Urban District Council invite tenders for the 
supply and erection of two 500-h.p. steam alternators and one 
150-h.p. steam dynamo-alternator, full particulare of which appear 
in our advertisement columna. "Tenders by Jan. 30. 

Rochdale. —Tenders are required by the Gas Committee for the 
ecection of buildings required for the proporsi electricity works. 
The plans may be seen on application to Mr. T. Banbury Ball, the 
manager, at the Gasworke, from whom copies of bill of quantities 
may be obtained on payment of the sum of £3. 3s., which will be 
e on receipt of a bona fide tender. Tenders by noon on 

an. 17. 

Barrow-in-Furness.—Tenders are required by the Corporation 
for the wiring of the free library, Cornwallis-street. Plan of the 
building may be seen at the office of the Borough Electrical 
Eogineer, Town Hall, and specification may be obtained from Mr. 
C. F. Preston, town clerk, Town Hall, Barrow-in-Furness, on pay- 
ment of £1. ls., which will be returned on receipt of a bona fide 
tender. Tenders by 12 noon on Jan. 20. 

Christiania.— The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty's Consul - General ab 
Christiania, statiog that tenders are invited by the Norwegian 
State Telegraph Administration for the delivery of about 140,400 
porcelain 1 and telephone insulators. Tenders must be 
received at Christiania by 12 noon on Feb. 26. A copy of the 
specification, conditions, etc., may be examined on personal 
application at the Commercial Department of the Foreign Office, 
any day between 11 a.m. and 5 p. m. g 

London. — The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four gas-engines, 
with starting appliances, at the proposed Victoria-embankment 
electric lighting station, in the parish of St. Martin-in-the-Fields. 
Persons desiring to submit tenders may obtain the drawings, 
specification, form of tender, and other particulars at the 
Engineer’s Department, County Hall, Spring-gardens, S. W., 
upon payment of £2. This amount will after the Council or its 
committee has come to a decision upon the tenders received, but 
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not before, be returned to the tenderer, provided he shall have 
sent in a bona fide tender and not have withdrawn the same. 
Tenders will be received up to 10 a.m. on Jan. 31, 


London.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four continuous- 
current dynamos, one motor-generator, two switchboards with 
switches, measuring inatrumente, and other work required for the 
proposed Victoria-embankment electric lighting station, in the 
parish of St. Martin-in-the-Fields. Any person desiring to 
submit a tender may inspect the drawings and obtain the 
specifications, forms of tender, etc., on application at the 
Engineer's Department, County Hall, Spring-gardens, S. W., 
and upon payment of £2. This amount will, after the Council 
or its committee shall have come to a decision upon the tenders 
received, but not before, be returned to the tenderer, provided 
he shall have sent in a bona fide tender and not have withdrawn 
the same, Tenders by 10 a m. on Jan 31. 


Shanghai. The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streeta of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey’s- 
equare, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by thedepositor, Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dynamo, Shanghai ; 
‘« ABC,” fourth edition, and Engineering codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on March 15. 


Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang : '' Resolution VIII.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in ita 
discretion grant a franchise with a viow to the community bein 
supplied with an adequate and efficient telephone service at a fix 
maximum oharge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
. system in Shanghai. Plans may be seen and 
particu obtained on application to Messrs. John Pook and Co., 
8, Jeffrey'a-square, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering" codes used). Sealed 
tenders, endorsed '* Tender for Telephone Concession," to be sent 
to Mr. J. O. P. Bland, secretary, Oouncil-room, Shanghai, China, 
by 12 noon on March 31. 


BUSINESS NOTES. 


Rhyl.—The Council estimate the cost of laying down an installa- 
tion of the electric light at £10,000. 

Banbury.—The electric lighting of the town is to be considered 
at the nex; meeting of the Town Council. 

Edmonton.—The Local Government Board have given their 
consent to the Guardians lighting the workhouse by electricity. 

Iifracombe.—The District Council have decided to call in the 
services of an expert electrician to advise on the electri» lighting 
of the district. 

Bury.—The Local Government Board have sanctioned the 
borrowing by the Town Council of £15,250 for the purpoees of 
electric lighting. 

Buxton.—A local enquiry is to be held into the application of 
the Urban District Council for eanction to borrow £25,000 for pur- 
poses of electric lighting. 

Camberwell.—A committee of the Vestry are investigatin 
cost of lighting the Central Library, the Art Gallery, an 
Livesey Library with electricity. 

Llanwrst.—The Edison-Swan Electric Supply Company has 
been granted permission to break up the streets in order to lay 
electrical cables for lighting purposes. 

Barnet.—The Urban District Council have entered into a pro. 
visional agreement with the Electrical Power Distribution Company 
for the lighting of the town by electricity. 

Hyde.—The Electric Power Distribution Company have decided 
not to proceed with their provisional order for lighting the town 
in view of the opposition of the Town Council. 

Weybridge.—The Urban District Council will oppose the pro- 
visional order for lighting Weybridge and Walton with the electric 
light proposed by the Electric Works Company, Limited. 

Southport. —The Town Council are determined to oppose the 
Bills now being promoted by the Lencashire Electric Power Com- 
pany and the South-West Lancashire and Cheshire Electric Power 
Company, 


the 
the 


—The Town Council have resolved to refuse their 
consent to the Midland Electric Light Company’s application for 
a provisional order. l 

Mile End.—The Board of Guardians appear to have some 
trouble with their electric lighting, and they have now resolved 
to obtain the opinion of an expert from the Phæœnix Insurance 
Company on the matter. 

Yarmouth, —The quarterly report of the electric lighting under- 
taking shows a gross profit of £939. 14s. 9d. for the last three 
months, or after repaying capital, interest, etc., a clear profit of 
£369. 14s. 9d. for the quarter. 

Bath.—The Electric Lighting Committee have now arrived at 
the end of the first stage of the heavy contracts for machinery, 
and the first tests before taking the plant over will be made the 
next two Sundays, 15th and 22nd. 


Poplar.—At the last meeting of the Vestry the report of the 
Electric Lighting Committee recommending the acceptance of 
the scheme given in full in our issue of Dec. 30 last was agreed to. 
This means an expenditure of about £79,000. 

Birmingham.—The Corporation's Bill for powers to so ed 
tbe undertaking of the Birmingham Electric Supply m- 
pany, Limited, provides, in addition to the sum of £420.000, 
the guarantee of a dividend at the rate of 6 per cent. per annum. 


Institution of Electrical Engineers.—A studente' meeting will 
be held at 7.30 on Wednesday, Jan. 18, in the library of the 
Institution. when a paper will be read on *' The Effect of Governors 
on the Parallel Running of Steam Alternators,” by Leonard Wilson 
(student). 

Walsall.— The Streets Committee of the Town Council and the 
Postmaster-General appear to be still at loggerhesds about the 

uestion of substituting underground wires in the place of 
the overhead telegraphs along Bloxwich-road, at Walsall and 
Bloxwich. 

Kilmarnook.—At a special meeting of the Town Council on the 
5th inst., it was agreed to make application to the Board of 
Trade, under the Electric Lighting Acts, 1882 to 1890, for 
authority to supply electricity for public and private purposes in 
the burgh. 

Perth.—A committee of the County Council has been appointed 
to look after the interests of the county in the matter of a 
notice by the Perth and District Tramway Compeny request. 
ing consent to use electric traction and extension of period for 
working tramways. 


Nottingham.—Colonel Albert C. Smith, R.E., Local Govern- 
ment Board inspector, held an enquiry on Wednesday into the 
application of the Town Council for sanction to borrow £150,000 
for purposes of electric lighting, £35,000 of which is to be expended 
on extension of mains. 

Removal.—The Edison and Swan United Electric Light Com- 
pany, Limited, are extending their Birmingham branch, and have 
removed to the International Exchange-buildings, Edmund-street, 
where they are fitting-up a spacious showroom for the display of 
electroliers and brass fittings generally. 

Watford.—At the last meeting of the Urban District Council, 
the electric light installation came in for some critical remarks by 
some of the members, After some discussion it was understood 
that Mr. Hawtayne and the clerk of the worke would be requested 
to report to the next meeting of the committee. 


Whitby. — The Urban District Council have received a letter 
from the Board of Trade with respect to extending the time of the 
Whitby Electric Lighting Order, 1891, stating that they would 
defer consideration of revoking the order for 12 months. The 
matter has been referred to a committee of the Council. 


Worsley.— With respect to the proporal of the Lancashire Light 
Railways Company, Limited, to construct a light electric railway 
from the terminus of the St. Helens tramway system to Bolton, 
the District Council have resolved not to express any opinion so 
long as the line is not complete and does not enter the Worsley 
district. 

Dudley.—The Town Council have adopted a report appointing 
Mr. R. Wilson, engineer, to superintend the laying down of 
electric generating plant at Springsmire, and to make the connec- 
tion with the tramlines at 3 per cent., and also to pay a competent 
clerk of the works. A sum of £7,500 is to be borrowed to meet 
the expenses, 

Glasgow.— The Council have adopted the proposal of the Tram- 
way Committee recommending the adoption of the trolley system 
for the whole of the tramways of the city, which was referred to 
at length in our last issue. It is estimated that the overhead 
electric system on the Springburn route will save the Corporation 
£10,000 per annum. 

Direct United States Cable Company, Limited.—An interim 
dividend of 3a. per share, free of income tax, being at the rate of 
3 per cent. per annum for the quarter ending Dec. 31, 1898, is 
announced, such dividend to be payable on and after the 31st inst. 
Twelve thousand pounda is to be set aside to reserve fund account, 
and a balance of about £5,920 carried forward. 

Longton.—The Town Council have received a letter from the 
Potteries Electric Traction Company, Limited, intimating that 
they had acquired the shares of the North Staffordshire Tramway 
Company in the Potteries district, including the Potteries Exten- 
sion Tramways and the Potteries Light Railways. The Council 
receives a rental of £200 per annum for the Longton lines. 

Weston-super-Mare.—Tbe Town Council have confirmed a 
resolution to the effect that, after a thorough and careful con. 
sideration of the proposals of the Weston-super-Mare Tramways 
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Company, they are of opinion that the proposed works would not 
be conducive to the best interests of the town, and consequently 
withhold their consent to the granting of the provisional order to 
the company. 


Liverpool.—About one quarter (£55,900) of the estimates for 


paving, sewering, and general purposes of the Health Committee | 


for the current year is to be set apart for street improvements 
necessitated by the electric tramwaye. For the electric tramways 
service a system of Id. fares will be adopted throughout the city, 
but 2d. will be charged for a seat in the portion of the car where 
no smoking is permitted. 

Bradford.—The revenue account of the electricity works shows 
a total income of £20,059, and an expenditure of £8,736, leaving a 
trade profit of £11,323. Against this are charged interest and 
sinking fund, amounting to £7,060, leaving a net profit of £4,263. 
The total profits made since the works were opened have been 
£19,045. and from this there has been written off for depreciation of 
plant £7,308, leaving unappropriated the sum of £11,737. 

Bangor.—The Town Council want to be on the safe side, and 
have decided to tuke further counsel's opinion concerning the 
guarantee bond proposed to be given by certain ratepayers to 
cover possible deficiency on the working of the electric light 
works. In order to prevent the learned counsel overlooking 
anything. each member of the Town Council is to submit to the 
town clerk any point or points which he thinks might be submitted 
to counsel. 

Wolverhampton.—At the meeting of the Town Council last 
week a resolution containing a paragraph as follows was adopted 
without discussion: It is expedient for such Council to promote 
in the next session of Parliament a Bill to empower the Corpora- 
tion of Wolverhampton to construct tramways and street improve. 
ments, to make further provision in rd to tramways in and in 
the neighbourhood of Wolverhampton, and in regard to the electric 
lighting,” etc. 

London County Council.—Mr. Baker was enabled to start work 
at the London County Council’s offices on Friday last; the 
Council having agreed that, in consideration of the Nottingham 
Town Council allowing Mr. Baker to come to London now inatead 
of in three months’ time, as originally intended, they will permit 
him to give the Nottingham Council every aesistance in his power 
in the furtherance of the Bill which they are to bring before 
Parliament this session. 


St. Helens.—From the Corporation year book for 1899. by Mr. 
W. J. Jeeves, town clerk of St. Helens, it appears that the elec- 
tricity account figures with £13,560, and the tramways account 
with £22,664. in the total borough debt of £508,136. Theelectric 
supply for the year ending March 31 to private consumers was 
35,758 units. Works are in course of construction at Boundary- 
road for the supply of electric energy to the tramwaye and also 
public and private lighting. 

Lynn.—The Public Works Loan Commissioners have decided 
to advance the Corporation £27,000 for the purposes of electric 
lighting, repayable in 25 years, and £1 000 for the purpose of 
wiring the town hall and other municipal buildings, to be repay- 
able in 10 years, the interest to be 23 per cent. and 2 per cent. 
respectively. The committee's recommendation that in certain 
streets the standards for lamps should be placed in the centre of 
the road way has been referred back to the committee. 


Stockport. —The Gas and Electric Lighting Committee have 
decided to oppose the application of the Lancashire Electric 
Power Company eo far as it relates to the supply of electrical 
energy in the district covered by the lighting order obtained by 
the Council, and, with regard to the South Lancashire and 
Cheehire Electricity Compeny's Bill, the town clerk was instructed 
to ascertain whether the area of proposed supply by this company 
comprised any portion of the lighting area of the Corporation. 


BexhilL— Notice has been given to move at the next meeting of 
the Council that the resolution of the Council giving consent to 
the scheme promoted by the British Electric Traction Company, 
Limited, for the construction of a tramroad from Kewhurst to 
St. Leonards be rescinded. The Bexhill Town Association has 
asked the Urban Council to call a public meeting to pass a resolu- 
tion opposing the two schemes for tramways, as well as the light 
railway, but it is stated that the Council has no power to grant 
that request. | 

Stourport.—At the last meeting of the Urban District Council, 
the question of allowing the electric tramway company to make 
an additional turn-out in Foundry-street, which has already 
twice engaged the attention of the Council, was again introduced 
in à motion favouring the proposal, but the majority adhered to 
the resolution already passed not to grant the permission. It was 
suggested that if the company would purchase the old White 
House, and widen the road at that point, the Council might then 
grant the permission asked. 

Derby.—With regard to the decision of the Town Council 
(referred to in our last issue) to borrow £25,000 for the extension 
of the work carried out by the Electric Lighting Committee, it 
waa proved during the discussion on the subject that the under- 
taking had of late made such rapid progress that a deficit of 
£3,000 had within the short period of two years been converted 
into a profit, and that the proposed extensions were absolutely 
necessary in order to enable the committee to carry on and extend 
their businees in an efficient and profitable manner. 

Stretford.—The question of reacinding resolutions previously 
passed by the Urban District Council declaring that it was expe- 
dient that the Council sbould take up their provisional order of 
1897 authorising the supply of electricity for lighting and haulage 


NEER, JANUARY 18, 1899. 


61 


purposes throughout the district, and that with this object a consult- 
ing or resident engineer should be appointed, has been adjourned 
for three months. The Council is divided upon the point as to 
whether the scheme of electric lighting and haulage should be 
completed and controlled by the Manchester Corporation or by the 
Stretford Urban Council. 

Llandudno.—Since the opening of the electric lighting station, 
Mr. Preece and the Council's resident electrical engineer, Mr. 
Morton, have been busy completing the construction of a refuse 
destructor (one of the Beaman and Deas type, constructed to deal 
with 60 tons of refuse per 24 hours). This was formally opened at 
a special meeting of the Council, held on the 9th inst., at the 
electric lighting station, Mr. T. T. Marks, C.E. (chairman), 
presiding The total cost of the electric lighting plant, including 
the destructor, is cloee on £30,000, of which the destructor 
accounts for about £7,000. 

The Exchange.—FElectric traction companies are improving 
all along the line. Applications have been made to the Stock 
Exchange Committee to appoint a special settling day in and to 
grant a quotation to the Potteries Electric Traction Company, 
Limited, for 13,334 ordinary shares of £10 each and 20,000 5 per 
cent. cumulative preference shares of £5 each, and to allow the 
following securities to be quoted in the official list: Brazilian 
Submarine Telegraph Company, Limited, further issue of shares 
of £10 each ; Edison and Swan Electric Light Company, Limited, 
further issue of £150,000 4 per cent. debenture stock. 

Manchester.—Although two years must elapse before the 
tramways can come under municipal management, the committee 
appointed by the City Council has already made enquiry as to 
the most suitable form of car to be introduced. "The type of car 
which most commends itself to the committee is one which has 
been brought into use in Dublin. As was intimated at the last 
Council meeting, tenders are being invited for three sample cars. 
These will consist (1) of a car suitable for ordinary traffic capable 
of accommodating 53 passengers, inside and out; (2) a car to 
carry 63, to be used in times of pressure; and (3) a ‘‘ single-deck ” 
light car, to carry 20 passengers, all inside. 

New Partnership.—We are informed that Messrs. Wardrop 
and Whitaker have dissolved partnership. and that Mr. C. C. F. 
Monckton, late engineer and manager of Mesers. Boustead Bros.’ 
electrical department in Ceylon, has joined Mr. Wardrop iu the 
business. Great progress in electrical work has been made in 
Ceylon under Mr. Monckton’s management, and all the principal 
Government buildings, hotels, and merchants’ offices in Colombo 
have electric light and power from Messrs. Boustead's central 
station. The firm will henceforth practice as civil and electrical 
consulting engineers, under the title of Wardrop and Monckton, 
at l, Army and Navy Mansions, Victoria-street, Westminster. 


Gas-Engines.— We are informed that Messrs. Croseley Bros., 
Limited, of Manchester, have just received from the London 
County Council a second order for an installation of gas. 
engines which is the largest which has ever been put down in 
this country, and possibly in the world. It consiste of eight 
double-cylinder horizontal gas-engines, four giving 260 i. h. p. 
maximum each, and four of 210 i.b.p. each, also four engines of 
5 i. h. p., combined with air compressors and hydraulic pumps. 
These engines are to be built on Messrs. Crossley’s well-known 
Tandem principle, and all are to work with coal gas. They 
are to be used for driving centrifugal pumps at the Lots-road 
pumping station. 

Bray. From the Commissioners’ yearly accounts for 1898 we note 
the electric account as follows: Received from last account, 
£966. 19a. 4d. ; sale of current, house wiring, and rent of meters, 
£1,958. 8s. 11d. ; balance against, £173. 188. 10d. ; total, £2,398. 
7s. ld. Expended—Capitel purposes, £186. 38. 4d. ; generating, 
distribution, interest, and sinking fund, £2,212. 3s. 9d.; total, 
£2,398. 78. ld. General assets and liabilities—The general assets 
and liabilities (revenue) show a balance against of £2,838. 8s. 5d. ; 
electric ditto, against £1,268. 3s. 3d.; and harbour ditto, £243. 
4s. The consolidated loan fund account balanced at £3,980. 8s. 7d. 
Under the general expenditure electric lighting of streets is put 
down as £537. 198. 10d. 

Taunton.—At last week's meeting of the Town Council the 
recommendation of the Electric Lighting Committee, that the 
Council join the defence fund for resisting Mr. Rucker’s claim 
threatening proceedings against all local authorities and com- 
panies using the alternating system of distribution, was adopted. 
The committee reported that the electric light undertaking had 
continued to progreas during the last year, and the increase on 
the output was about 50 per cent. on o:dinary days and 100 per 
cent. on Sundays. With the exception of the light going out on 
No. 1 sub-atation on Dec. 21 for half a minute, there had not been 
a single mishap to the incandescent lighting during the past year 
on the large sub-stations. 

Ormskirk.— At a special meeting of the Urban District Council 
last week a letter was read from their parliamentary agents, 
advising the Council to oppose the Bill now before Parliament for 
the incorporation of the Lancashire Electric Power Company and the 
South Lancashire and Cheshire Electricity Company, on the ground 
that it was an attempt to make money out of the ratepayers and 
to establieh a valuable monopoly. It was stated that Warrington 
Corporation, Lathom and Burscough, and other public autho- 
rities had decided to oppose either the one or the other body, or 
both, in their application to Parliament, and the Council decided 
to memorialise against the Bills of both companies, limiting their 
expense in this respect to £5. 

Greenwich.—At the last meeting of the District Board of Works 
a letter was read from the assistant secretary, (Fisheries. and 
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Harbour Department) of the Board of Trade submitting for any 
observations the Greenwich District Board might wish to offer a 
draft amended form of consent to an extra high-pressure supply 
being given by the London Electric Supply Corporation, togechior 
with au amended description of the syatem to be adopted by that 
company, for the supply of energy under their orders of 1889 and 
1896, ia the form in which it was proposed to approve it, subject 
to regulations for securing the safety of the public and for ensur- 
ing a „proper and sufficient supply of energy. The letter was 
referred to the Parish Committees. 

Sunderland.—Tbe Corporation have resolved to give notice, 
within six months after Aug. 16, 1899, that they require the Sunder- 
land Tramways Company, Limited, to sell to them their under- 
taking under the Sunderland Tramways Order, 1878, so far as the 
same is within the district of that borough, upon terms of paying 
the then value (exclueive of any allowance for past or future profita 
of the undertaking, or any compensation for compulsory sale, or 
other consideration whatsoever) of the tramway, and all lands, 
buildings, works, materials, and plant of the said company suitable 
to and used by them for the purposes of their undértaking within 
such district, such value to be in case of difference determined as 
provided by.the Tramways Act, 1870. 

Hampstead.—The General Purposes Committee of the Vestry 
is considering a letter from the Vestry of St. Margaret and St. 
John, Westminster, referring to the notices of proposed private 
Bill legislation next session, and to the general question of inter- 
communication within the metropolitan area by underground 
electric railways, stating that they had made representations to 
the London County Council urging that any further underground 
railways should be based upon a considered and formulated plan 
of inter-communication throughout the county of London gene- 
rally, to be defined by Parliament itself, with a view to the present 
and pective needs of the constantly increasing population of 
the Metropolis and suburbs, and requesting to be informed of any 
action taken upon tbis suggestion. | 


Wolstanton.—The report of the Highways Committee, sub. 
mitted to the Rural District Counci! on Tuesday, stated that a 
deputation from the British Electric Traction Company had met 
the committee and offered, under a penalty of £500. to guarantee 
that the works in Wolstanton should be completed within three 
months of the expiration of the time at present allowed on con- 
dition that the Council would agree to the extension of six months 
for which the company are at present applying. On the recom- 
mendation of the committee, the Council agreed not to oppose the 
application on these terms. It was also decided that a lease for 
21 years, with option of a.furtber 21 years’ lease, be granted to the 
company, on payment of £5 a year, to lay a branch tramway along 
the Marsh at Wolstanton. 

Garston.—On the 9th inst. a special meeting of the District 
Council was held for the purpose of considering the adjourned 
report of the CM Purposes Committee upon the proposed 
transfer of the Council's electric lighting order, obtained in 1897, 
to the British Insulated Wire Company. At the previous meeting 
a resolution was proposed for the adoption of the committee's 
report, and the discussion was now continued at great length. An 
amendment was now brought forward that clauses be inserted in the 
agreement providing that the electric works and refuse destructor be 
not erec in a residential district, and that the Council be 
allowed to repurcbase the undertaking at the expiration of 14 
years on the beat terms péssible. Both amendments were defeated, 
and the committee's report was adopted. 


* Newoastle Daily JournaL"—The offices of this paper are the 
first in the Northern Counties in which electricity has bosn adopted 
in the production of a newspaper. There a full installation of the 
most recent and improved Linotype composing machines is now 
being completed, and the newspaper will henceforth be set up” 
by machines of this class, which has revolutionised the work of the 
compositor. For the installation of these machines Mr. John 
Thompson, C. E., of Newcastle, was engaged in the designing of 
the required shafting, lighting, eto. The work was executed by 
Messrs. Ernest Scott and Mountain Limited, electrical engineers, 
and on their suggestion it was arranged that the machines should be 
driven by the Langdon-Davies patent alternating-current motors, 
manufactured by the latter company at Southwark. 


PersonalL—Mr. Aldworth, manager of the Isle of Man 
Tramways and Electric Power Company, has been appointed by a 
committee of the Nottingham Corporation manager of the muni- 
cipal tramways.—Mr. F. Bruton, of Bolton, has been appointed 
assistant engineer at the Ashton-under-Lyne electricity works. — 
The electricity department of West Ham was from the commence- 
ment under the Highways and Parks Committee. It is now to be 
under a pew committee, called the Tramways and Electric Light- 
ing Committee. At the last meeting of the old committee a 
recommendation was made that the ealary of the borough elec- 
trical engineer, Mr. J. J. Steinitz, should be at once increased by 
£200 per annum. This was carried 5 by the com- 
mittee, and subsequently unanimously confirmed by the Council 
on the 10th inst. 


Queenstown.—The Admiralty have decided on lighting Haul- 
bowline Dockyard with electricity, the first move in connection 
with which was made on Saturday, when Mr. Ashdown, who is 
consulting constructor to the Admiralty, arrived from England, 
and, in company with Rear-Admiral Lake, proceeded to Haulbow- 
line, where particulars were gone into and arrangements made to 

repare plans and specifications for the electric lighting of the 
island on the most approved principle. The docks, wharves, 


fitting shops, and principal establishments will be first lit, and 


probably the remaining portion of the island later on. The light- 


ing will be iren out to contract, and the intention of the 
Admiralty is that the work should be undertaken as quickly as 
possible. There is evidence of much activity generally throughout 
the works just new, and a very large staff engaged as a result.— 
Cork Eraminer. 

Appointments Vacant. -The Eccles Town Oouncil require a 
switchboard attendant.— Applications are invited for the positions 
of shift engineers for the Croppers Hill Power Station, St. 
Helens.—The Corporation of Worcester require two improvers 
as switchboard attendante. — The Oorporation of Wigan are 
prepared to receive applications for the appointment of an 
electrical engineer. For particulars of tbese vacancies refer to 
our advertisement columns. — The Metropolitan Asylums Board 
invite applications for the appointment of assistant engineer from 
qualified engineers who have bad practical experience, especially 
in electric lighting and general steam-engine and boiler economy. 
The salary will be £350 per annum. Candidates must not be less 
than 25 nor more than 35 years of age. Further particulars may 
be obtained from Mr. T. Duncombe Mann, clerk, Norfolk House, 
Norfolk.street, Strand, W.C. This is open until the 23rd inst. 


Silverdale.—At the last monthly meeting of the Silverdale and 
Knutton Council a deputation from the British Electric Traction 
Company attended with respect to the proposed tramway line to 
Silverdale. It was intended to start with the work at once. He 
had two proposals to place before them for their consideration. 
Owing to the narrowness of the roads in some places between 
Silverdale and Newcastle, it would be advisable that the line 
should be laid alongside the path instead of in the middle. The 
second related to the materials to be used in constructing the 
way. The company wished to use macadam asphalte instead of 
stone sette. This. would facilitate the construction very materially. 
The company would be prepared to put down setts at any time if 
the Council desired it. The company was responsible for the proper 
condition of the line. It was resolved to recommend the Rural 
District Council to sanction the putting of the line near to the 
footpath on the road to Newcastle, but in the centre of the streets 
in the village itself, and also to sanction the use of am 
asphalte instead of stone setta—the lines to be laid both in Church- 
street and High-street. It was decided that the annual parish 
meeting should be held on the 25th inet. 

Hereford.—The Town Council have adopted a report of their 
Electric Lighting Committee, stating that out of the 17 tenders 
received the committee have selected four which seem to them 
specially worthy of consideration and attention, and from a com- 
parison of these tenders and an analysis of the figure they com- 
prise, as well as of the figures contained in some of the other 
tenders and estimates, they feel justified in advising the Council 
that the cost of the whole of the machinery and plant, including 
all the expense of inatallation and of laying the cable, other than 
the expense of such work as will be performed by the Council 
iteelf, will be approximately £12,000. Adding to this £1,000 for 
meters and connections, £2,000 for the cost of the site and laying 
it out, £4,000 for buildings and trenches (which the committee 
propose that the Couucil's own workmen shall undertake). and 
£1,000 for legal charges, contingencies, etc., a total of £20,000 is 
arrived at, and the committee advise that an application should at 
once be made to the Local Government Board for leave to borrow 
this sum. The committee are agreed that the form of power should 
be steem, though they have not finally decided on the type of 
engine ; and they are also satisfied that a low-tension three-wire 
system is the one best adapted for their purpose. The committee 
intend to consider still further the tenders above referred to, and 
to obtain further advice and particulare. They hope to be prepared 
with a definite scheme by the time the necessary enquiry in con- 
nection with the loan to be asked for is held. 

Fulbam.—The Vestry have received a report from their consult- 
ing engineer on the question of a water supply to the Vestry’s 
electric lighting station. It states that it is undesirable to make 
use of the Thames as a source of supply for boiler-feed purposes. 
The question therefore resolves itself into one of the relative coet 
of obtaining & supply from (1) the Chelsea Water Company and 
(2) from artesian wells. In the former case a softening plant must 
be put down, whereas in the latter case this may bedispensed with 
if analysis proves the water to be soft enough as pumped. The 
average quantity of water required by the rene? Aral uae for 
in the specifications is estimated approximately at 22,000 gallons 
a day, or, say, 8,000,000 gallons per annum, when the station is 
in full work. The engineer says that it will be desirable to run 
the main whether wella are sunk or not, and so does nob take into 
account the cost of the supply from the Cheleea Water Company's 
main in the Town Mead.road. He estimated the total capital 
expenditure for town supply at £1,360, and for wells supply at 
£2,083. "This would require an annual expense for the former of 
£319, and of £219 for the latter. So that, even if it is found neces- 
sary to put down the softening plant in conjunction with the wells, 
the difference in annual charges in favour of the welle' supply will 
be £100 per annum. The engineer says that this result is attuin- 
able largely because it is possible to put down a low figure for the 
cost of pumping, which, however, was ample, owing to the fact 
that the destructor would always be in work. He advises that the 
softening plant be put down, and recommends that an advertise- 
ment be issued in the Engineer and Contract Journal stating that 
the Vestry propose to sink one or two artesian wells, and are pre- 
pared to receive from suitable firms the terms and conditions under 
which they would undertake the work. 'The Vestry intend to 
circulate 1,000 copies of a notice ''to builders and others" re 
supply of electri energy. They have also instructed the engineer 
to prepare rules and regulations for wiring, etc. Additional lighting 
is to be provided in Hurlingham and Sherbrooke roads, : 
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Southwark.—At Tuesday's meeting of the Vestry the following 
report of the Electric Lighting and Dust Disposal Committee was 
submitted: (1) Southwark Electric Lighting Order, 1892.— 
Your committee have to report that they have considered the 
two letters from the Board of Trade, enclosing copies of letters 
from the County of London and Brush Provincial Electric Lighting 
Company, Limited, asking permission to change the system of the 
supply of electrical energy. The committee find that the company 
desire to change the system laid down in the Southwark Electric 
Lighting Order, 1892, and the regulations of the Board of Trade 
of y 7, 1895, to a system of two-phase alternating currents, 
which request the committee do not, however, deem it advisable 
to accede to. As the Board of Trade desire an immediate reply, 
your committee directed the vestry clerk to accordingly write to 
the Board stating that this authority does not agree with the 
company’s ciopoeal: and recommend that their action be approved. 
(2) Generating stations and supply of electrical energy.— Your 
committee have to report that they have considered the letter from 
the Vestry of Hammersmith, asking this Vestry to support the 
views of that authority with regard to certain suggestions con- 
tained in the report of the Joint Committee of both Houses of 
Parliament on the above subject. In the report it is stated 
(inter alia): Question 3—In the case of powers being given for 
the erection of & generating station outeide the area of supply, 
they (the committee) think that powers may be properly given for 
laying the mains in streets leading from the generating station to 
the boundaries of the area of supply. In such case, the local 
authority liable to maintain these streets should have the same 
option of themselves breaking up and reinstating the streets at 

e undertaker’s expense, as is now given in the provisional orders 
to local autboritiee within the area of supply, and should be 
empowered accordingly. The committee are of opinion that while 
it may be advisable to maintain the veto of local authorities as 
to erection of overhead wires given by Section 14 of the Act 
of 1882, in respect of other electric wires, it is not advisable 
that in the case of overhead wiree for traction purpoees, the 
local authority, other than the London County Council and 
county  boroughe, should have an absolute veto. While 
due weight should be given by the Board of Trade to the 
representations of local authorities, the committee think that in 
the case of wires for purpoees of traction it would be sufficient 
to give a locus standi to such authorities. The committee con- 
sider that the provisions of the Electric Lighting Act, 1888, which 
require the consent of the local authority as a condition precedent 
to the granting of a provisional order should be amended. In 
their opinion the local authority should be entitled to be heard 
before the Board of Trade, but should not have, so to speak, à 
provisional veto only to be dispensed with in special cases by the 
Board of Trade. Your committee recommend that this Veatr 
concur with the following suggestions of the Vestry of Remer ib 
with regard to the propoeals contained in the report of the Joint 
Committee of both Houses of Parliament as to Electrical Energy 
e [need and Supply) under the heading Question 3” — 
viz. : (a) That the local authority within the area of supply should 
have the power of deciding the route the mains are to be laid, as 
well as the power of themselves breaking-up and reinstating the 
streets; (b) that the Vestry strongly object to the second and third 
paragraphs under Question 3 of the report, and in the event of 
any legislation being brought forward on the lines indicated in 
these paragraphs, the Vestry should take up a strong position in 
oppoeition, and use every effort to retain its power of veto both in 
regard to wires for the purposes of traction and application for 
provisional orders." 

Sheffleld.—At Wednesday's meeting of the City Council, 
Alderman Styring, in moving the minutes of the Electric Light 
Committee, said, according to the Sheffield Daily Telegraph, the 
committee, on taking possession of the undertaking, were sorry to 
find things were not in such a satisfactory condition as could be 
wished. To meet the requirements it was necessary to work all 
the machinery to ite full capacity. There were no spare machines, 
and the management were absolutely dependent day by day on 
all the machinery keeping in good working order. He was sure 
members of the Council would agree that that was not a desirable 
state of things, and that there ought to be an ample margin of 
power to meet all emergencies. The late company had been 
exerting themselves for some time past to remedy the present 
state of things. Two new and powerful machines were put 
down. They should have been in working order by the end 


of 1897, but owing to the engineers’ strike the machines were. 


only got to work two or three months ago. It was then found 
they would not yield the looked-for amount of current, but 
owing to the exigency of the situation they were worked for as 
much as they would yield. Ae soon, however, as the daye lengthen, 
and the demand for current became legs, the machines could be 
put into the state they ought to be in, and the Council might rely 
on it the committee would do everything that was possible to 
provide adequate machines for supplying all other demande. He 
was sorry that the first time the minutes of the committee were 
preeented he had to ask the indulgence of consumers with refer- 
euce to what occurred on Monday night, when there was a serious 
stoppage of the light. It was due to what was called the short- 
circuiting of the current behind the switchboard, and the stoppage, 
which was the most serious that had occurred during the last 
ears, was entirely beyond the control of anyone con- 
with the undertaking. He had told the manager in 
the most explicit terms that the committee would spare no 
expense to vent, as far as ble, any repetition of such 
a mishap. e lampe wired during the last year were 17,865 
as ep ques with 13,501 in the previous year, an increase of 
about 22 per cent. That brought up the total number of lamps 


four 


m. 


to 73,853. The number of lamps wired last year was approxi- 
mately one-third of the total aggregate 5 wired. The 
current sold during the year was 978,086 Board of Trade units, 
compared with 738,499 in the previous year, an increase of 32 per 
cent. It would be remembered that the late company were 
empowered under the agreement between them and the Corpo- 
ration, to carry on the undertaking during the last year on 
bebalf of and for the benefit of the Corporation. Although the 
accounts of that carrying on were not completed, he was in a 
position to say that the gross revenue for the current sold and 
meter rente during the year was £17,104. 158. 4d., againet 
£14 823. 10a. in the previous year. That was a very satis- 
factory increase in iteelf, but it was still more satisfactory 
when the fact was taken into consideration that the price of 
the eurrent was in March last reduced from 5d. to 4d. One 
of the conditions of the purchase of the undertaking was that 
the company should receive 10 per cent. interest on its capital 
employed during the year. That interest had been paid, absorb- 
ing a sum of £9,712. 6s. 6d. Thete had aleo to be paid out of 
revenue the debenture interest, £1,125, making a total payment 
out of revenue for the year of £10,837. fa. 6d. The accounte 
were in an advanced enough state to show that after making the 
payments he had mentioned there would be a sum of not lees than 
£3,000 clear profit on revenue account for the Corporation’ as a 
reeult of the last year's working. As to the policy of tbe com- 
mittee, the firat thing to be done was to make the light perfectly 
efficient so far as that could be done; next, to make it as cheap 
as possible for the conaumers, and then do what they could in the 
way of securing a profit for the Corporation. That was a policy 
he had every confidence in submitting to the Council, and he had 
every confidence the Council would support the carrying of that 
policy into effect. The minutes were adopted. 


PROVISIONAL PATENTS, 1899. 


JANUARY 2, 

8. Improvements in apparatus for connecting electric 
mains. John Somerville Highfield, 34, Wolseley-road, 
St. Helena. 

8. An improved electric reversing switch with liquid 
resistance. William Henry Vaughan and Thomas 
Foster, 17, St. Ann’e-square, Manchester, 

96. A row or improved electric heater. Thomas Edgar 
Weaver, 19, Newbridge-+treet, Wolverhampton. f 

44. Improvements in apparatus for electrically controlling 
engines, o ectromoto's, ard other machinery. William 
Horatio Harfield, 4, South-street, Finsbury, London. 


JANUARY 3. 

96. Improvemeots in supports for elect-ic conductors, 
Johan Marinius Andersen and Albert Anderson 11, 
Southampton buildings, Chancery-lane, London. (Com- 
plete specification. ) : 

101. Electrodes for storage batteries. Theodcre Arthur 
Willard, 52, Chancery - lane, London. (Complete 
specification.) 

102. Means for producing battery electrodes. Theodore 
Arthur Willard, 52, Chancery-lane, London. (Complete 
specification.) : 

108. Improvements in direct- eading electricity meters. 
John Henry Noad, 73, St. Stephen's-road, Upton Park, 
London. 

132. Improvements in or in connection with electrical 
motors for workiog lifts, cranes, machine tools, and 
like stationary machines. Robert Arthur Dawbarn, . 
and Arthur Barnes Mountain, 46, Lincoln's-inn- fields, 
London. 

133. Improvements in and in connection with electric 
railway and tramway propuision. Robert Arthur 
Dawbarn and Arthur Barnes Mountain, 46, Lincoln's-inn- 
fields, London. 

153. Improvements in dynamo.electric machines or motors. 
Henry Monnard, 45, Southampton-buildings, Chancery- 
lane, London. 

JANUARY 4, 

155. An improved means of sealing enclosed aro eleotr 
lamps. Arthur Edmund Baines, Finsbury House, 
Blomfield-street, London-wall, London. 

163. An automatic switch (for use in conjunction with 
electric bells that ring continuously when the door of 
the shop or like place is open). Samuel Crowther, 23, 
Delph-mount, Woodhouse, Leeds. 

165. Au improvement of the electrical cord grip lamp. 
holder. Christopher Thomas Briscoe and Edwin Jones, 
Central-buildings, Richmond-terrace, Blackburn. 

193. Improvements in telephones.- C. J. W. Hensinger, 55, 
Chancery-lane, London. 

200. Improvements in or connected with enclosed arc lamps. 
George Thomas-Davies, 40, Chancery-lane, London. 

314. Improvements in apparatus for electrically interlocking 
the block and mechanical signals on railways to render 
it more efficient and cortain. Luiz de Moraes Gomes 
Ferreira and Henry James Pryce, 4, South-street, 
Finsbury, London. 


64 


218. 


Improvements in electric railways. James 
Lorrain, Norfolk House,  Norfolk-street, 
(Frederick Carleton Esmond, United States.) 

JANUARY 5. 

Improvements in safety plugs for electric installations. 
Joseph Miiblenthaler, 42, Neuenweg, Barmen, Germany. 

Means for uniting tho filament and leading-ia wires 
of an incandescent electric lamp. John Thomas Lister, 
52, Chancery-lane, London. (Complete specification.) · 


London. 


278 Improvements in electricaliy-propelled road vehicles. 


287. 


293. 


387. 


405. 


29257. 


30295. 


80678. 


William Peck, 47, Lincoln’s-inn-fields, London. 
plete specification. ) 

Improvements in cooling appliances for aiternating- 
current and rotary phase current motors. Siemens 
Bros. and Co., Limited, Birkbeck Bank-chambers 
Southampton-buildings, Chancery-lane, London. (Siemens 
und Haleke, Actien-Geeellechaft, Germany.) (Complete 
specification. ) 


(Com- 


JANUARY 6. i 

Improvements in electrical reaction or choking coils. 
Arthur Edmund Baines, Finsbury House, Blomfield. 
street, London-wall, London. 

Improved electric arc lamp for port:ait photography. 
George Wilson Morgan, 393, Union-street, Aberdeen. 

The manufacture of incandescent materials suitable for 
eleotrio lighting. Ludwig Wilhelm Gans, 21, South- 
ampton-buildings, Chancery-lane, London. 


JANUARY 7. 


. New or improved switches, wall sockets, contact makers, 


and the line for use with incandescence electric lamps 
in which the filament is formed of substances which 
conduct only at high temperatures, to which it is 
previously heated by a hot shunt. Charles Andrew 
Lee, 43, Paulton’s-equare, Chelsea, London. 

Improvements in and connected with the manufacture 
of iron wall carriers for insulators and other objeots. 
Friedrich Unterberg, 5, Water- street, Liverpool. (Com- 
plete specification.) 

Improvements in jacks used in combination with 
electrical annunciators or indicators for the automat‘c 
replacement of the shutter or signal flag. August 
Eckstein and Richard Penteny Eideforth, Peel Works, 

Adelphi, Salford. 

Improvements in insulated overhead conductors for 
electrical railways and tramways. Edouard Duesek, 
40, High Holborn, London. 

Improvements in e‘ectrical heaters. 
Chancery-lane, London. 

An improvement in or relating to e'ectric light 
switches. Colin Edmund Campbell, 19, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric igniters for gas-engines. 
Walter Henry Cotton, 15, Took’s-court, Cursitor-street, 
London. (Complete specification. ) 

Improvements in apparatus for overhead traction. 
Charles Antoine Mary, 47, Lincoln’s-inn-fields, London. 


Arne Barman, 77, 


SPECIFICATIONS PUBLISHED. 


1897. 
Electric signalling, particularly on railways. 
and Boult. . 
Telephone systems. Ritter. 
Key switch holders for incandescent electric lamps. 
Huisman and Gover. 
Automatic locking lever and lifting lever combination 
5 lifts, oranes, or other machinery. 
0 


Method of retransmitting telegraphic messages, and 
apparatus for use in connection with the said method 
and for other purposes. Rymer-Jones. 


1898. 


Boult 


$31. Preventing sparking when making and breaking electric 


2701. High-tension electric switohes. 


2784. 


. 8802. Electrical conductors. 


eironits. Müller and Tudor. 


Joints between the glass globes of electric arc lamps 


and the supports by which they are carried. Guérin. 
Electrical striking mechanism for bells. Eckstein and 
Coates. . 
Cowan and Still. 
Electric switches. Immisch. 
Edmunds. 


4514, Electrolysis and cathodes therefor. Feeny. (Becker.) 


$1841. 


Armatures of multipolar dynamo-electrio machines. 
Siemens Bros. and Co., Limited, Dumar, and Grimston. 
Plug switches or wall contacts for electrio circuits. 

Vandam and Marsh. 


Electric accumulators, Ribbe. 


23397. Enclosed aro lamps. Lewis and the Mutual Electric 


23716. 


Trust, Limited. 


Secondary or storage batteries. Haddan. (Miller.) 


84171. Voltaic oelis having dry plates which may be re 


generated, Schloss. 
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Grieve | TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


AND TRAMWAYS. 


ob 
Returrs for bga cotal erem td fot 
Line meet 8 RP Intens e 
decrease 
Ending |1899. 1898. 1899. | 1898. 
£ £ £ £ £ 
Birmingham Tram- 
WAY soreer ir Jan. 7 |3 851|3,547| + 304 — — 
Blackpool and Fleet- 
wood Tramroad...| , 7 | 166) — — 166 | — 
Bristol Tramways 
and Carriage CO.. „„ 6 2.5062, 464 + 42; — — 
City and Soutb | 
London Railway.. „, 8 1, 143 J, 1244 + 19, 2,179 | 2,174 
Dover Tramways ... „ 7| 155| ll7| + 37 1 — 
Dublin U. T., elec. care, 6 461] 94 + 367 — — 
Dublin S.D. Electric 
Tramways ........| , 6 510| 337| + 173 510 337 
Halifax Corporation 
Tramwaya ........ » 4| 265) — — 7,118*| — 
Liverpool Overhead 
Railway ......... „ 8 1,339 1.439 — 99| — — 
South Staffordshire 
Tramways ......... 4, 6457] 541) - 84) — — 
* Since|J une? 


Name. 


Blackpool and Fleet wood Tr :mroad Shares 
Bournemouth and Poole Electric fupply, 
4j per cent. Cum. Pref ... ... ... . . 2 
British Electric Traction, Limited, Ordloary, Nos. 1-30,000 

6 p. oc. Cm. Pf., 80,001-40,000 (all pad) 
5 per cent. Perpetual Debenture Stock .......... 
Brush Elecuical Eugineeriog Limited, Ordinary ......... 

Non. Cum., 6 per cent. Pre... 


4j per cent. Debenture Stockk nn. 
41 per cent. 2nd Debenture Stoch 
Callender's Cable Company, Debenturees 
Ordinar ween eereen eres eae eneeeesenseen eee (EKI 
Central London hallway, Ordinary ............- eene 


eece00902a0690929099*2909892506000099090*»080*909208209905009090909090€ 


l— M »" » 26562 2 2 „%%% % „ „ „% „„ „46 „044 

Charing Cross and Strand 

4j per cent. Cum. Pref. 
Chelsea Electricity Company 

4s ad cent. Debentures .......... 
City of London, Ordinary ................ eee 
r] 90,001-100,000 on ee ee % %% %% %%% CHORE 
6 per cent. Cumulative Frei... ꝑ 
6 per cent. Debenture Stock 


City and Bouth London Raliway, Consolidated Ordinary .. 
— nar nnn ͤ 
per cent. Debenture Stouk kg 

6 per cent. Pref. m C 

County of London and Brush Prov. Elec. Light Co.. Ord.. 

» , No. 80,001-40,000 
6 per cent. Cum. FFG 
Crompton and Co. — 


5 per cent. Debentures .. ..........- erro 
Crystal Palace District, Ordinary 5 per cent. Stook ....... 
— — Preference 5 per cent. Stokkklkkll 
Edison and Swan United Ordinary................- e eee 
b per cent. Debentures .............. eee 
4 per cent. Deb. Stock, Red.. ..... 
Eimundsons’ Electricity Corp., Ltd., Ord. Shares, 1-17,400 
Kiectric Construction, Limited d 
— 7 per cent. Cumulative Prein. 
—— 4 per cent. Perp. 1st Mort. Db . 
W. T. Henley's Telegraph Works, Ordinary ............-. 
7 per cent. Preference eee 4e 
mms per coni Debentures 2 2 „„ %% %%% „%% %% „% „ „%%% „%% 
House · to- 


ouae Company, Ordinary........... .. 
7 per cent. eren 
Imperial Tramways, Limited  .................-. eer 
Luuta Rubber, Gutta Perch», and Telegraph Work 
per cent. Debenturess 
Kensington and Knightabridge Ordinary............... 
London Electric Supply, Ordinary............... ee 
———— 6 per cent. Prei. neret 
4 per cent. let Mortgage Debeuture Stock, Ked. .. 
Metropolitan Electric Supply, Limited, Ord. , No. 1-02, 500 
v ii No. 62,501-85,000 
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NOTES. 


Enemies of the Telegraph.—One thing the Cuban 
ruralist must learn, says the Telegraph Age, is not to cut 
down telegraph wires when he wishes to bale his hay. The 
custom is not strictly up to date. 


Mr. J. W. Swan.—aAll those who attended the 
meeting of the Institution of Electrical Engineers on 
Thursday week regretted to hear that through ill-health 
the president (Mr. J. W. Swan) had been ordered by his 
doctor to spend the next month or two in a warmer climate. 
We trust the indisposition is only temporary, and that he 
will be back to preside over the Institution meetings 
before the end of the session. 


Gas v. Electricity.—The following extract from the 
Harrow Gazette is not a calculation by either an electrical 
or a gas engineer: The figures show the relative cost of 
lighting the school chapel by gas and by electricity, with 
gas at 48. 3d. per 1,000 and electricity at 8d. per unit. The 
average cost of lighting by gas in. 1893, 1894, and 1895 
was £20. 1s. 8d.; the average cost of lighting by elec- 
tricity, with additional lights under the organ loft in the 
south aisle, in 1897 and 1898, including cost of gas-meter 
and burner, was £17. 10a. Meter rent was included in 
each case. 


Another New Tramway System.—W hat is termed 
an over and under ground street railway system has, says 
our contemporary, Electricity, of New York, recently been 
patented. It is described in the following words: With 
this system it is claimed that the difficulties experienced in 
running cars during the winter, when the tracks are covered 
with snow, will be overcome. The inventors employ a large 
conduit, in which the tracks are laid, while the body of the 
car runs above ground. The trucks will run on the under- 
ground track, and a support will extend from each track, 
through a slot, to the bottom of the car.” Surely this 
latest addition is not seriously meant. 


Electricity Distribution Bills.—A meeting was 
held last week at the Westminster Palace Hotel of a special 
committee appointed by the Association of Municipal Cor- 
porations to protect the interests of the towns of the 
country against the attack of electric light and power com- 
panies during the coming session. The proceedings were 
private, but it is reported that the committee unanimously 
resolved to advise the local authorities affected to cause 
the various Bills to be opposed at every stage. The com- 
mittee will draw up a statement showing how the interests 
of the ratepayers will be affected, and this will be forwarded 
to every member of Parliament, with a request for help. 
The facts will also be laid before every corporation, district 
council, and parish council in the country, and their 
co-operation solicited. 

Thargomindah.—This extraordinary name has been 
given to a small town in the middle of Australia, which 
reckons amongst its municipal attractions an electric 
lighting plant. The Agent-General for Queensland, in his 
paper read before the Royal Colonial Institute on Tuesday 
last, referred to the fact that in this town the water 
obtained from an artesian well furnished enough motive 
power to provide the township with from 150 to 200 
16-c.p. lamps. It is estimated that 27 h. p. could be taken 
from the water as it leaves the borehole. We hope that 
if the general system to increase the water supply of 
Australia is eventually adopted, that in other places a 
similarly good result will be obtained as a by-product. Sir 
- Horace Tozer also referred to the increasing use of electric 
light in the larger towns, and to the fact that the tramways 
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in Brisbane, which are worked on the overhead system, are 
highly appreciated. 


Temporary Employment.—At the present day, 
when all trades and professions are said to be overcrowded, 
it is quite refreshing to hear of an industry in which there 
are practically unlimited vacancies. The only drawback is 
the rate of premiums required by the life insurance offices 
from those engaged. We refer to the work of gathering 
rubber in the Congo Independent State. According to the 
British Foreign Office report, the European employés of 
the great rubber trading company, the Société du Haut 
Congo, are usually engaged for two years each, but their 
average service has not exceeded seven months, after which, 
if not buried, they are confirmed invalids. The actual work 
of rubber collection is, of course, performed by the natives, 
but no effective work is obtained from these except under 
the supervision of outsiders. Facts like these cannot be 
too widely circulated to prevent young men being tempted 
by seemingly high salaries to take up vacancies so caused. 


X-Rays in Egypt.—At a general meeting of the 
Róntgen Society held recently Major J. Battersby, of the 
Royal Army Medical Corps, read a paper on ** The Present 
Position of the X-Rays in Military Surgery." He testified 
that those rays were of inestimable service in the recent 
Nile expedition for detecting fractures, etc., and he thought 
it safe to prognosticate that they would soon be as useful 
in medicine as they now were in surgery. Out of 21 cases 
in which he could not localise the bullet by ordinary 
methods, accurate diagnosis resulted from the use of the 
rays, the remaining one being that of a soldier who was too 
ill to be examined. For use in the field the apparatus 
should be as light as possible. Attention should be directed 
to the best way of generating the electrical current. In 
the Soudan they used a small dynamo driven by means of 
a tandem bicycle. They worked under great difficulties, 
while the water of the Nile was as dirty as the Thames at 
Westminster, and all the developing had to be done with 
it. One day, in the middle of delicate operations, the roof 
of the X-ray room was blown off. 


Rapid Surveying.—We understand that an arrange- 
ment is being effected by which a rapid survey of a road 
or district can be made by means of a bicycle ridden 
through the same. The idea is briefly as follows: The 
rider of the bicycle would traverse the roadway in question 
on the machine, which is equipped with a continuous tape. 
The length of the tape used would indicate the distance 
traversed, and the direction would be indicated at intervals 
by a needle pointing to the magnetic north being stamped 
on to the tape. À pendulum would also give periodic records 
of the grade of the road. In this way it is hoped that a 
rough idea of the roadway and the contour of the country 
will be obtained. The inventor expects to reduce the errors 
to about 1 per cent., but with more expensive instruments 
he hopes to get even less than this. The oscillations due to 
bad roads will without doubt be one of the greatest troubles 
in working this instrument. The next point which rises in 
our mind in connection with it is that in a well-surveyed 
country like England it is hardly required at all, and that 
in à new country the roadways suitable for cycling are few 
and far between. 


A Novel Combination.— What may be justly termed 
“a novel combination " has recently been introduced into 
some of the trains upon the Hungarian State Railways. It 
consists in lighting the gas-jets in the different compart- 
ments by means of electric igniters. This is a case of elec- 
tricity holding the candle to gas with a vengeance. The 
arrangement is said to effect economy in the working costs, 
which is not difficult to believe, since it gives the car 
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attendant complete control of the gaslights, he being 
enabled from a central switching point to effect the illumina- 
tion of all compartments or throw them into darkness as 
circumstances may require; or should any of the compart- 
ments happen to remain unoccupied, these may be cut off 
from the supply at will. This arrangement has certainly 
something to be said in its favour when applied to old 
rolling-stock, especially on lines over which numerous 
tunnels exist, but for new construction, at any rate, it is 
not likely to find much favour over here in face of the 
excellent system of train lighting by electricity pure and 
simple which we are pleased to see finding fairly extensive 
adoption upon some of our railways. 

The Electro-Harmonic Society.—The following is 
& programme of a smoking concert to be held at the St. 
James's Hall Restaurant, Regent-street, W., on Friday 
evening, Jan. 27, at eight o'clock. The musical directors 
for the evening will be Mr. T. E. Gatehouse and Mr. Alfred 
E. Isard : Part I.—Overture “ Barber of Seville.” (Rossini), 
the Orchestra; song, Annabelle Lee” (Henry Leslie), Mr. 
Ager Grover; pianoforte solos, (a) "La Fileuse and (5) 
. * Rigaudon (Raff), Mr. Alfred E. Izard ; character sketch, 
“Fancy Faces" (Seldon), Mr. Charles E. Nott ; song, In 
a Distant Land" (Taubert) Master Willie Gammage ; 
orchestral selection, Hungarian Dances (Brahms); song, 
" My Heart's Desire” (F. Rosse), Mr. Musgrove Tufnall ; 
humorous sketch, Mr. Roland Henry. Part II.—Vocal 
duet, Tenor and Baritone” (H. Lane Wilson) (by desire), 
Mr. Ager Grover and Mr. Musgrove Tufnall ; violin solo, 
Rhapsodie Hongroise” (Hauser) Mr. T. E. Gatehouse ; 
new song, "River of Dart" (Edith Cooke), Mr. Ager 
Grover; burlesque sketch, * The Charge of the Light 
Brigade" (Black) (in four spasms), Mr. Charles E. Nott; 
song, Damon (Max Stange), Master Willie Gammage ; 
song, “Sir Hal, the Squire” (F. Rosse), Mr. Musgrove 
Tufnall ; orchestral selection, Serenata” (Moskowski) ; 
humorous sketch, Mr. Roland Henry. 

Calcutta Tramways.—The extract below shows what 
our contemporary the Indian Engineer thinks of the electric 
tramways question in Calcutta. "They say that it is greatly 
to be regretted, both in the interests of the Calcutta public 
and also of the shareholders of the Calcutta Tramways 
Company, that the London board of directors of that 
concern have seen fit to reject the exceedingly fair terms 
which had been agreed upon by their local agent and the 
Corporation of Calcutta for the provision of electric traction 
to their roads. The tram service of Calcutta is a disgrace 
to any city having pretensions to civilisation, and the con- 
demnation extends to the whole concern—track, cars, and 
traction. The only remedy at present open to the town 
appears to be to proceed against the company on the many 
pointe of breach of agreement in the tram service, which 
are ready to hand, in the hope that the trouble thus given 


them will result in a desire to close with the terms offered. 


A commencement has undoubtedly been made by the 
company in the laying of new track, but it is the upkeep 
of the road which requires attention in order to prevent 
what the tram tracks have been up to date, a danger to all 
other vehicular traffic. For the present system of horse 
traction no apology of any sort can be offered. It is out 
of date, utterly inadequate, and inhumane. 

Convertible Cars.—We notice in the Street Ratlway 
Review a description of a new type of convertible car 
manufactured by the J. G. Brill Company for the Brooklyn 
tramways. These cars are arranged so that they can be 
run all through the summer as open cars, and that at any 
time they can be easily and quickly changed into closed 
cars. The car is fitted with transverse seats, and when 
used as a closed car has a passage down the centre which 


can, if required, be filled up with additional seats in the 
summer time. At each seat of the cars there are a series 
of upright wooden posts. In grooves in these posts the 
panels and windows for closing the car slide. From the 
description given we gather that the panels which come up to 
the height of the back of the seat are first pulled down, and 
after that the upper part containing the window frames 
and sashes are also pulled down and fastened. All these 
sliding parts are contained in the ordinary way in the roof 
of the car, and the arrangement by which the glazed sashes 
come round the curved grooves at the top is exceedingly 
neat. The lower panels are made either of metal sheet 
or fibre. Layers of carpet are provided to keep the car 
warm. The only question which strikes one in reading the 
description is as to whether the various panels can be 
prevented from vibrating seriously after the car has been 
in use for some time. 

Calcium Carbide. — The Moniteur des Industries 
Electriques reports that the Patent Office at Berlin annulled 
last month the Bullier patent. The original patent was 
taken out in 1894 by a French chemist intimately con- 
nected with Prof. Moissan. It was claimed for it that it 
was the only practical process for the production of carbide 
of caleium by means of an electric furnace. Until now 
the patent for Germany was the property of a company 
manufacturing aluminium in Neuhausen and electro- 
chemical products in Bitterfeld. The Allgemeine Elec- 
tricitäts-Gesellschaft is largely interested in the latter 
factory. It is stated that the holding of this patent was 
a great hindrance to the development of acetylene lighting 
in Germany, as the proprietors only rarely granted licenses 
to use it. In consequence of the above decision, a fall in 
the price of calcium carbide may be looked for in the near 
future. An exactly similar invention was made about the 
same time by an American expert named Wilson, who 
obtained American and English patents in 1894. These 
patents would seem now to rest on a somewhat insecure 
basis, since the first publication of the discovery of calcium 
carbide was made by a German (Prof. Borchers) 10 years 
ago. This was probably the reason for the present action 
of the Patent Office, although Prof. Borchers did not try 
to utilise his discovery in any practical way. 

An Arc as a Disintegrator.— An interesting note 
upon the use of the electric are for the production of metals 
in a finely-divided state was read by Dr. Bredig at the 
recent annual gathering of the German Electro-Chemical 
Society at Leipzig. We give below a brief summary of 
the report of this paper appearing in Kuhlows Review: 
“ Dr. Bredig had been investigating the phenomena attend- 
ing the discharge of high-tension alternating currents under 
the surface of various liquids. He observed that when 
metal poles of small diameter were used a cloud of finely- 
divided solid matter was formed around the arc, and 
on further investigation this proved to be of the same 
chemical composition as the metal used for the poles. 
The state of subdivision was so fine that the water or other 
liquid appeared as though some colouring matter were in 
solution, and several days were requisite to obtain deposition 
of the metal upon the bottom of the vessel Zinc, lead, 
silver, gold, and platinum were all obtained in a state of 
extreme subdivision in this way. In the case of zinc, 
the author states that two Russian chemists had already 
published a note upon the phenomenon. The results 
obtained are attributed by Dr. Bredig to the condensation 
by tbe water of the metallic vapour, which always surrounds 
the electric arc, when metallic poles are used. The method 
is of laboratory service for the production of finely-divided 
platinum, capable of the so-called catalytic action, direct 
from platinum wire. 
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The Automobile Club.—At a meeting of this club 
held last week, the subject of accumulators for motorcars 
was introduced by a paper read by Mr. Northey. Mr. 
W. H. Preece took part in the discussion, and referred to 
the charges made by the various electric light companies 
for power for charging accumulators. He pointed out 
that the usual charge in London was 3d. per unit, 
although in Shoreditch and St. Pancras areas it could 
be obtained for 2d. from the Vestry. He stated, 
however, that at Edinburgh, if a regular supply was 
required, the Corporation supplied it at 14d. per unit. It 
is worthy of note in this connection that the London 
Electric Cab Company have been compelled to put down 
their own plant for charging accumulators, as the com- 
panies’ charges were found to be exceedingly heavy. Mr. 
Preece also referred to the progress made by the Post Office 
in the use of automotors for the work of the Department. 
Afterwards one of the members of the committee appointed 
by the Postmaster-General to consider the question stated 
that as soon as anyone could offer to do the work at 
the present cost, the better they would be pleased. They 
were wiling to give every encouragement to inventors, 
and they had an open mind as to whether the vehicles 
should be propelled by oil, gas, steam, or electricity. 
Already several types had been tested, and one at least 
worked very well. 


Tho * Proceedings " of the Municipal Electrical 
Association.—4A glance at the 1898 issue of these 
Proceedings shows that the Municipal Electrical Associa- 
tion is doing good work. The biggest part of the volume 
is taken up with the third ordinary general meeting, which 
was held in London last June, and the full discussion on 
the various papers then read will be found in the present 
volume. The approved standard clauses for specifications 
of electrical work are given at the end of the book. These 
are exceedingly useful for reference, and will, we trust, 
be generally adopted by all consulting engineers. They 
were drawn up by a general committee of manufacturers 
and borough electrical engineers, and are both reasonable 
and fair to all parties interested. Although on the 
first persual it would seem that the contractors gain 
most by the use of these clauses, the ultimate benefit to 
the community of the more reasonable requirements will 
be great, as the contractor will be able to give concessions 
in the prices on his produce. We also notice that the associa- 
tion is offering a prize of the value of £5. 5s. to be cotn- 
peted for by the associates of the association for the best 
paper read on any subject connected with municipal electric 
engineering. The subject may be selected by the associate, 
but we note that for some reason or other he has to obtain 
the approval of the council before reading his paper. This 
seems to us a needless regulation, and one which may lead 
to considerable friction. The society has inaugurated a 
benevolent fund, which, we trust, will find support. It 
should, in the present state of the industry, be some years 
before many grants will be required, and by then the fund 
should be financially strong. 


South African Learned Societies. We have just 
received the last issue of the old year of the Journal of 
the Chemical and Metallurgical Society of South Africa, 
together with a copy of the constitution and rules of this 
society, which has its headquarters in Johannesburg. The 
reports of their meetings, with the discussion on the papers 
on mining process, are most interesting reading, The 
members express their opinions freely, and in one case 
the president opened the discussion by reminding those 
present of the motto of the society, Suaviter in modo 
fortiter in re." The fight then began on the subject of 
A Zinc Process for the Precipitation of Gold from Weak 


Solution." 'The Siemens and Halske electrical process had 
its supporters in the room, and also its opponents. One of 
these said that there was a field for the Siemens-Halake 
process, but not on the Main Reef. That field would be 
where there were impure ores, containing other metals 
than gold which are freely soluble in cyanide, such as 
carbonate of copper, etc. Such an ore was found at 
Pilgrim’s Rest, where the zinc in a very short time after 
having been placed in the precipitation boxes looked like 
so many ribbons of copper. When the Siemens-Halske 
process was started, the bead from the first clean up carried 
no less than 30 per cent. of its own weight of copper. The 
speaker drew attention to the great uncertainty of the 
Siemens and Halske process. One day the solution leaving 
the boxes may be down to two grains of gold per ton, 
while the next day it is a not infrequent thing to find it 
leaving the boxes at the same value as it went in. The 
chief supporter of the electrical process said that these 
variable results were due to overloading the equipment and 
to irregular working. Steady results were got i in most of 
the mines where the process was in use. 


Controlling Apparatus for Boosters.—The Elec- 
trical World in its last issue for the old year describes fully 
the power plant recently installed by the Capital Traction 
Company at Washington. A few extracts from this article, 
with illustrations, will be found elsewhere in this issue. 
Our contemporary especially comments on the requirement 
of a controlling apparatus used ‘in connection with elec- 
trical boosters for traction work. Thus the ordinary means 
of cutting out an electrical generator. in case of emergency 
are not sufficient for the dynamo using a booster, owing to 
the peculiar nature of its winding and load. Especially is 
this the case in series-wound, motor-driven boosters, used 
to raise the voltage of the current supplied to the longest . 
feeders, the generating end being series-wound and direct- 
coupled to a 600-volt motor supplied with power from the 
main circuit. The contingency which calls for a special 
protective apparatus is the opening of the motor circuit. 
In this case the torque generated between the armature | 
and field of the booster generator tends to reverse the 
direction of rotation of the machine, and as it is series- 
wound it tends to run away. as a series motor. This 
accident is provided against by connecting the “ tell-tale " 
of the motor circuit-breaker through a battery circuit with 
an electromagnetic relay, which in turn closes the circuit 
of an auxiliary magnet on the booster circuit-breaker, 
tripping it, and opening the booster circuit. This rather 
indirect method of control might be improved by using 
a double-pole circuit-breaker instead of the single-pole 
breaker in the motor circuit, the added pole being con- 
nected up in the booster generator circuit. Both circuits 
would then be opened simultaneously. Our con- 
temporáry considers that a better method would be the 
provision of some arrangement for throwing the boosted 
feeder over on to the ’bus bars direct. This avoids the 
entire interruption of current to the feeder, and at the 
same time gives clear warning to the attendants at the power 
station that semething is wrong. 


Electrical Working of Railways.—A — was 
recently delivered by Mr. A. P. Feldmann before the 
Cologne Society of Electrical Engineers, in which he chose 
for his subject “ Electrical Working on Main Lines.” The 
speaker, who produced abundant statistic material in 
support of his arguments, contended that electrical work- 
ing of main lines was improbable for some time to come, 
especially in relation to goods traffic, which latter he con- 
sidered would probably always remain a domain of the 
steam locomotive. On the other hand, electricity was 
adapted to supplement steam-locomotive working where 
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the latter could not be carried on economically, such as the 
working of single express cars upon branch lines, and for 
shunting purposes at small stations, since hereby the 
wasteful practice of keeping locomotives under steam 
during periods of rest might be avoided. Such system of 
working was also adapted for lines over which the traffic 
resembled that of tramways—for instance, district railways 
and connecting lines between neighbouring towns. He 
further said that in his opinion the principle of the Heilmann 
locomotive was quite wrong. Accumulator locomotives were 
at the present time, and, indeed, even for heavy trains, 
practical possibilities, but, except for shunting purposes, 
not economical. Whether, for instance, it were possible 
to develop an electrically - worked express service for 
passengers over long distances still constituted a very 
doubtful question. In any case this would entail the 
necessity of separating the passenger from the goods traffic, 
and even then considerable difficulties relative to the 
distribution of the generating and sub-stations remained. 
In the discussion which followed, this pessimistic view was 
not generally shared. The electrical working of railways 
should naturally be treated from quite a different stand- 
point than the steam method of working now in vogue. 
Instead of trains running at considerable intervals, a 
frequent service of short trains or only single cars must be 
inaugurated, which plan would enable the principal diffi- 
culties with regard to the disposition of generating stations 
and distribution of the electrical energy to be overcome with 
far greater ease. 


Conference of Science Teachers.—This conference 
concluded its meetings on Friday, 13th inst. One of the 
subjects of discussion then entered into which most 
directly concerns the electrical engineer, is the teaching of 
mechanics. A paper was read on this subject by Mr. 
S. H. Wells. The point in his paper which excited most 
attention was the statement that in teaching elementary 
mechanics the most suitable apparatus is that which is 
most simply constructed. Now, it may be admitted that 
certain important mechanical laws may be illustrated by 
means of very simple appliances; but in other cases 
friction plays such an important part that other properties 
are entirely masked. Mr. Wells got over this difficulty by 
claiming that simple apparatus, such as that whose use he 
advocated, if it failed to illustrate the law which it was 
designed to determine, it at least proved the important 
rôle played by friction. Similarly, we might urge, a 
chemist whose experiments failed through careless manipu- 
lation or the use of impure chemicals, might claim that he 
was teaching the importance of precision and cleanliness. 
But, as & matter of fact, experiments such as those now in 
question, if they serve any useful purpose, can only do so 


by enforcing the advice: Go thou and do otherwise.“ 


Only, as there are many wrong ways, and only one right 
way of doing a thing, it may be worth while to remember 
the aphorism of Wilhelm Meister, Experience is an 
excellent but a most expensive tutor." Mr. W. W. F. 
Pullen put the whole matter very clearly when he 
said that apparatus designed to illustrate mechanical 
laws should be rendered as frictionless as possible, 
whilst, on the other hand, the efficiency of pulleys, 
screws, and such like elements of machinery, actually con- 
structed for commercial purposes, should be studied under 
the conditions in which they are intended to be used, thus 
gaining knowledge of the allowance which must be made 
for friction and other disturbing causes. The whole subject 
of discussion at first sight may appear somewhat trivial ; 
but the technical student generally has so little time to 
devote to purely scientific study that the importance of 
utilising that time to the best advantage can scarcely be 


over-rated. Speaking of the answers occasionally given to 
examination questions, Prof. Ewing mentioned the follow- 
ing: To the query, What is a vacuum!“ an intelligent 
youth had replied, “ The place where the Pope lives.” This 
answer is not without psychological interest to the intelligent 
teacher. 


Electric Locomotives in France.— We have referred 
in a recent number to the electric locomotive which was 
tried last November on the lines of the Paris, Lyons, and 
Mediterranean Company. The locomotive was designed 
for high speeds, but up to the present time only very 
moderate speeds have been obtained from it. It will be 
remembered that in this case accumulators were used 
to supply the power for the trials, and that the lines 
were not equipped with continuous conductors. A full 
description of this locomotive will be found in the 
issue of  L'Energie Electrique for Jan. 1 this year. 
From this we gather that the locomotive was first 
thought of in 1893, and that it was built by Sept. 14 
1897. At a somewhat later date the accumulators were 
added, but it appears to us that the design is seriously 
hampered by using accumulators at all. There are on the 
locomotive two driving axles, on each of which the armature 
of an electric motor is constructed. Two commutators are 
provided for each motor. The four-pole field-magnet 
systems appear from the illustrations to be exceedingly 
cumbersome. In fact, the type of field design is more 
in keeping with central-station plants than with electric 
railway engineering. These heavy field magnets are carried 
in a frame which has two direct bearings on the shaft, but 
aprings from the frame of the locomotive prevent the whole 
weight coming on these bearings. The armature discs 
used are 27in. diameter and 21in. long, and the conductors 
are all embedded in holes in the core. These conductors 
consist of copper bars having a cross-section of 64 square 
millimetres, which are insulated by means of micanite 
tubes. There are said to be 150 conductors to each 
armature, but we are not sure if this refers to the whole 
armature or to one circuit only. The motors are supplied 
by accumulators on the locomotive, while the main supply 
is drawn from another series on the tender placed behind 
the engine. We are surprised to find that in the controller 
liquid resistance is used, but we hardly think that it would 
be found serviceable in regular work. "We hope in due 
course to hear of some extended trials on this locomotive, 
and hence refrain from publishing the calculations which 
are given in our contemporary's columns. 


One Use of Aluminium.—Dr. Goldschmidt, of Essen, 
recently described his method of obtaining high tempera- 
tures by means of the heat of combination of aluminium 
and oxygen. A résumé of his methods appear in Kuhlow’s 
Review. Attention is drawn to Dr. Goldschmidt's statement 
that the substitution of sulphides for oxides, and magnesium 
or calcium carbide for aluminium, while less effective, also 
gives serviceable results. The early attempts to utilise 
this well-known property of aluminium are described, and 
their failure is attributed to the methods employed. 
Instead of obtaining the reaction throughout the whole 
mass at once, which means explosions and damage, Dr. 
Goldschmidt arranged matters so that the reaction started 
at one point and was gradually communicated throughout 
the whole mass, thus giving a continuous source of heat. 
In preparing chromium it was found necessary to add a 
superoxide of some kind, to enable the operation to go on 
continuously. Oxide of lead, copper, or permanganate of 
potassium served very well and by keeping the oxide of 
chromium in excess, a regulus of chromium free from 
aluminium was finally obtained. By mixing in some iron 
ore the charge is attenuated, so to gpeak, and the reaction 


THE ELECTRICAL ENGINEER, JANUARY 20, 1899. 


takes place less violently and more slowly, the intensity 
of the heat is less, and simple heating effects are 
. produced. Thus a rivet is covered with a mixture 
of iron ore, sand, and aluminium filings. The mass is 
ignited by a special cap made of aluminium powder and 
some substance giving off oxygen freely, a strip of metallic 
magnesium inserted in the cap serving as a fuse. By 
lighting the ribbon the reaction is started and the whole 
mass is soon aglow. On breaking the shell the rivet will 
be found white-hot and ready for hammering up. Brazing 
can also be carried out readily in this way where the use 
of ordinary appliances would be out of the question. Welds 
are easily made, and holes in zin. iron plates are melted 
through in very short spaces of time. Coming now to the 
question of obtaining pure metals, Dr. Goldschmidt describes 
à new method of making chromium. He takes a mixture 
of chrom oxide and powdered aluminium, places them in a 
crucible lined with magnesia, and starts the operation in 
the manner described above. The chromium may be 
drawn off at one place and the slag at another. Nearly 
all the metals can be reduced ; thus even alloys, such as 
ferroboron, ferrotitanium, chrom-manganese, chrome copper, 
etc, can be readily produced. Pure aluminium is, of 
course, used where pure metals are desired. For simple 
heating effects, the 50 per cent. crude aluminium of 
commerce is said to be quite effectual and much cheaper. 
These applications open out a wide field for a large 
consumption of aluminium, which will entail enlarged 
factories and more electrical plant. 


The Electro-Chemical Equivalent of Silver.— 
Messers. G. W. Paterson, jun., and Carl E. Guthe contribute to 
the December number of the Physical Review an interesting 
article on the new determination of the electro-chemical 
equivalent of silver. The authors point out that the 
discrepancy of the values for the mechanical equivalent of 
heat obtained by the electrical method and those found by 
the direct method, has suggested the possibility of the 
difference being due to an error in the standards used. The 
value of the ampere was suspected to be wrong, and this 
led them to attempt a redetermination of its value by a new 
method. The electro-chemical equivalent of silver has been 
repeatedly determined, and was found to be 0:0011156 grm. 
by Mascart, 0:00111794 grm. by Lord Rayleigh and Mrs. 
Sidgwick, and 0:0011183 grm. by Fr. and W. Kohlrausch. 
In the first two cases an electro-dynamic balance was used, 
and in the last an accurate tangent galvanometer. Heyd- 
weiler compared Lord Rayleigh's and.Kohlrausch's methods 
directly, and came to the conclusion that the error in the 
two methods could not be larger than 0:1 per cent. Köpsel 
found 0:0011174 grm. with a balance built according to 
von Helmholtz's directions. The experiments by Pellat 
and Potier, using Pellat's absolute electro-dynamometer, 
gave 00011192 grm. For a number of years Kahle has 
been at work at the Imperial Institute in Berlin using 
Helmholtz's current balance, but the definite report of this 
valuable investigation has not yet been published. In the 
preliminary report 0:0011182 grm. and 0:0011103 grm 
are given according as the silver was deposited from a 
fresh or old solution. In all the experiments mentioned 
the value of the electro-chemical equivalent of silver 
depends upon the accurate knowledge either of the accelera- 
tion due to gravity or of the horizontal intensity of the 
earth's magnetic field. The authors measured its valne 
entirely independent of g or H by balancing the moment 
due to the electro-dynamic action of the two coils of an 
absolute electro-dynamometer designed by them against 
the torsional moment of a wiro with very small elastic 
fatigue. The measurements are finally reduced to measure- 
ments of mass and length only, and the authors considered 
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their results to be accurate to at least 1 in 5,000. 
The authors proceed to describe in detail the apparatus 
used by them on the various steps in their investigations, 
which led them to believe that the mentioned accuracy 
can be obtained. As the result of a number of experi- 
ments carried out during the month of June, they found 
the electrical equivalent of silver to come at 0:0011192 grm. 
per ampere per second. This value is about } per cent. 
larger than the accepted value, but agrees with the average 
value found by Pellat and Potier, and with the value 
Kahle found when using an old solution of silver nitrate. 
The :r*icle is well illustrated, and is concluded by a résumé 
of some recent, publications of Kahle's investigations, which 
agree almost identically with those of the authors. 


Some Fallacies Regarding Electrolysis.—Mr. 
Albert B. Herrick has an excellent article in the Street 
Railway Journal on the electrolytic trouble caused by the 
earth returns on electric tramways. He points out that 
the deterioration of pipes so caused has been much 
exaggerated, and that it can always be prevented if care 
is taken in laying down the tramway system. Thus, the 
electrolytic effect familiar in laboratory work is the trans- 
ference of metal from one plate to another by a current of 
electricity when immersed in the proper salt solution of 
that metal, but the electrolysis that occurs in the railway 
ground returns is of an entirely different character. The 
earth in which the metal is buried is an insulator, but it 
becomes a conductor by the absorption of moisture, and its 
resistance may vary from nine-tenths of an ohm to over a 
megohm per cubic yard, this resistance being varied by the 
amount of water and the solvent salts present. When the 
current leaves a metallic surface whieh is buried in the 
earth it does not carry with it the decomposed metals, as 
in a plating bath, and deposits them on the cathode. 
Instead they lie adjacent to the surface acted upon, 
and when the metal is iron generally forms oxides. 
These oxides increase the resistance to the flow of 
current, and consequently the resistance of the return 
circuits vid the earth. This effect is actual as well as 
theoretical, It is often unconsidered, but the gradual 
falling off of the current returned by the water-pipe 


system can be noticed in roads where the ground returns 


are properly located and bonding maintained. The disastrous 
predictions made years ago regarding the destruction of 
piping systems by the railway return current have not 
been realised ; and this may be owing to the above con- 
dition of electrolytic currents destroying their own paths 
of conduction. Some of the recent examples of electrolysis 
that have been unearthed have many appearances of having 
been formed at a very early period in the art of electric 
railroading.” The author then describes practical tests to 
ascertain the current flowing in pipes and from the rails to 
pipes buried in the earth. All the methods consist of 
providing additional circuits of variable resistances and 
noting the difference produced in the voltage between the 
points when certain definite currents traverse the short- 
circuits so produced. The author then deals with preventive 
methods of reducing the differences of potential between 
the rails and earth, and naturally gives the earth booster 
system as used at Bristol and Dublin a good mention. 
Speaking of instances of usual corrosion, he mentions one 
where poor insulators were used for the feeders, which 
were supported on iron poles. After several poles had 
broken off at the surface of ‘the earth, an examination was 
made. It was found that the iron had been eaten away by 
the leakage current whicb, in wet weather, escaped through 
the light insulation to earth over the cement foundation. 
This reduced the strength of the poles where they had to 
bear the greatest strain, 
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A NEW TRANSMISSION PLANT. nected direct to turbines built by the Dayton Globe me 
BY CHAS. W. PARKES. works, of Dayton, Ohio, U.S.A., and at a speed of 157 


| revolutions per minute deliver 550 volts to the switch. 
The advantages of transmission in the service of mining 


board. The fields are excited from two 100-kw. direct 
and smelting have been shown since the plant of the Helena | coupled generators (125 volts) connected to smaller wheels. 


FIG 1.—The Power House and Dam at Montana Ferry. The Pole Line coming from the Transformer House is seen in the Foreground. 


Water and Electric Power Company was put into opera- 
tion. This plant is situated at Canyon Ferry, on the 
Missouri River, 184 miles from Helena, Mont., U.S.A. The 
river is dammed to a height of 55ft. by a stone dam of 


These operate at 225 revolutions per minute and are built 
by the same makers as large machines. 

The switchboard, of white marble, is made up of nine 
panels, each 2ft. by 5ft. 6in., fitted with voltmeters, 


Fig. 2.—View Inside the Power, House, showing Two-Phase Generators. 


massive construction (Fig. 1). The power-house is of 
stone, and at present contains four 750-kw. generators, 
built by the Westinghouse Electric Manufacturing Com- 
pany, of Pittsburg. These generators (Fig. 2) are con- 


ammeters, and wattmeters, together with necessary switches 
and synchronising devices, arranged to run any or all 
machines together. The transformer house is 100ft. 
distant, and contains eight 300-kw. step-up transformers. 
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Here the initial voltage of 550 volts is raised to 10,500, 
and carried through a bank of lightning arresters to the 
line. These arresters are of the Westinghouse manufac- 
ture, being known as the “Wurts non-arcing metal 
arresters.” The pole line which crosses the mountains is 
composed of four three-wire circuits, of No. 1 hard-drawn 
copper wire, and is very strongly constructed. During 
last December the storms were unusually severe, but there 
was no interruption whatever. 

Situated 134 miles distant from the generating plant are 
the works of the Helena Smelting and Refinin mpany. 
All the work of crushing, hoisting, and handling is done 
by means of induction motors. In Montana, where labour 
is dear, this item is very important. The blast for the 
three smelting furnaces is furnished from two 36in. com- 
pressors, driven by two 175-kw. induction motors. The 
sampling works, where the grinding and crushing, prepara- 
tory to assaying and roasting, is carried on, are operated 
by one 100-h.p. motor. In the pump-house are two direct- 
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Light and Power Company is situated 184 miles from the 
generating plant. Here are six 150-kw. reducing trans- 
formers, from which are operated the lighting and power 
circuits in the city of Helena. "The secondaries from three 
transformers of 1,100 volts are carried to three-phase 'bus 
bars, to which are connected the various circuits. In one leg 
of each circuit is placedaStillwellregulator, which controls the 
voltage 10 per cent. up or down. At present there are six 
circuits in service, with a maximum of 412 kw. The street 
railroad is operated from two 175-kw. rotary transformers, 
which at 750 revolutions per minute, with 320 volts on the 
primary rings, deliver 575 volts (direct current) to the bus 
bars. The arc machines are operated from a line shaft, on each 
end of which is a 100-h.p. induction motor driven from the 
same circuit as the rotary transformers. The transformers 
and all the electrical apparatus used on these plants were 
furnished by the Westinghouse Electric and Manufactur- 
ing Company, who, through their engineer, Mr. Charles 

. Parkes, installed the generators, motors, etc., and 
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Fig. 3.—An Induction Motor Driving a 100-h.p. Pump at Helena. 


connected pumpe (Fig. 3), one of 100 h.p. and one of 50 h.p. 
In the machine and blacksmith shops are one (20 h.p.) each. 
The hoisting is doneby meansof one 100-h.p. motor. The total 
eapacity of motors in use is about 800 kw. The residence 
of the manager, and the rooms and offices of the staff, are 
al heated and lighted from the same transformers which 
furnish the power. Since the introduction of electricity into 
these works, especially with reference to the air-compressors, 
the number of heats on each 12-hour shift has been 
increased from 45 to 64, which is gratifying alike to the 
directors and shareholders. Two miles north-east from the 
smelter is the concentrating plant of the Helena and Living- 
stone Company. This plant is used to concentrate the 
ores preparatory to delivering to the smelter. Most of 
the machinery used in this plant is designed and owned 
by the superintendent, so that a detailed account of the 
same would be out of place here. The grinders, six in 
number, also the hoists from ore bins, are operated by 
a 500-h.p. induction motor. The Peck concentrators, 
which are the chief features of the plant, are connected by 
a line shaft to another 500-h.p. motor. The high rate of 
speed at which it is necessary to operate these machines 
(in some instances belts are running 13,000ft. per minute) 
made it necessary to introduce some special features which 
made the demands on these motors especially severe. The 
hoisting, pumping, lighting, etc., of these works is all done 
hom. tie power transformers. The plant of the Helena 


turned the plant over to the local company in commercia 
operation. 


NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 
[Copyright. | 
CXXXVIL 


In charging, the potential difference at the accumulator 
terminals (which has been termed E in Section CXXXII.) 
is necessarily higher than the E. M. F. (e) which it over- 
comes. In discharging, the potential difference (which in 
this case we will term p.d.) is necessarily lower than the 
E.M.F. (a) of the cell. The equation for current is then— 
R being the external resistance in the circuit, and r the 
internal resistance of the cell— "S 


whence 


The following curves, due to Prof. Ayrton, show the fall 
of p.d. and of e, and also the rise of r, in the case of an 
E.P.S. (1888 type) cell, discharged at the constant rate of 
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10 amperes, the density of current being A= 029. The | tion of peroxide of lead. It is true that this monoride 


value of r at any period 
an ohm. 
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It may be useful to point out that, when both current 
and current density are given, the total peroxide (or 
spongy-lead) active surface is virtually indicated. If a 
be the size of the plates—viz., the area of one surface of a 
plate—and n the total number of plates, the total surface, 
either positive or negative, will be a (n — 1). If a be taken 
in square inches, and A be the current per square inch of, 
say, peroxide surface, then since 


A= „ (Section LXXXVL)* 
a (n—1) 
total peroxide (active) surface =a (n — 1) -$ square inches. 


is here given in thousandths of | subsequently becomes converted into sulphate; but this 


subsequent conversion, although attended with a recupera- 
tion of E.M.F., produces heat instead of electrical energy. 
Some recent experiments in electric traction appear to 
establish the fact that, when very high rates of discharge 
are required, economy of energy, as well as of time in 
charging, may be effected by utilising only a portion of 
the charge, and recharging immediately. 

Other useful definitions of efficiency may require to be 
considered, as, for instance, the ratio of the horse-power 
hours developed at the periphery of & driving wheel to 
the horse-power hours expended by the engine which drives 
a dynamo to charge an accumulator working a motor utilised 


for traction. 
CXXXIX. 


The measurement of the internal resistance of a single 
accumulator cell of ordinary dimensions is a matter of some 
difficulty, and in any case requires considerable skill. The 
ordinary methods used by telegraphists for measuring the 
resistance of primary batteries are quite inapplicable. 
The reason of this becomes apparent when it is considered 
that any battery of which the resistance is negligible in 
comparison with that of a given galvanometer and its 
shunt gives practically the same deflection whether the 
galvanometer be shunted or not, and that, moreover, there 
i3 this dilemma: either the resistances inserted in the circuit 
must be enormously greater than that to be measured, or, 
if these resistances be made very small, the current from 
the accumulator is so great that the battery polarises, and 
its E. M.F. varies from time to time. 

Without entering into any elaborate method of measuring 
the resistance of an accumulator cell, it may be pointed out 


Thus, in the case of the above-mentioned cell, the total | that these difficulties may be to a great extent avoided by 


area of peroxide surface was 
C 10 


— 2 ,—_ = 


A ae 544 square inches (approximately). 


CXXXVIII. 


It may be here noted that when the cell above referred 
to was discharged immediately after charge, the quantity 
efficiency ” was found to be 97 per cent. and the “ energy 
efficiency " to be 87 per cent. But when the cell was left 
at rest for 16 days after charging, the former value had 
fallen to 65 per cent. and the latter vo 57 per cent. 

It is necessary to define what is meant by efficiency in 
the above case. The term has, in fact, been applied to 
at least three different ratios; and, in order to prevent 
confusion, care must be taken to distinguish between them. 

These are : 


Ampere-hours in external circuit of 
Co Quantity accumulator - 
e: rei al Ampere-hours supplied by dynamo 


accumulator 


Ment in external circuit of 
Watt-hours supplied by dynamo 


conversion 
. Watt-hours supplied by dynamo 


the use of a condenser of given capacity, of which the 
charge, or the potential (these varying in the same ratio), 
is measured by means of a ballistic galvanometer or of an 
electrometer (1) when the condenser is charged from the 
cell when on open circuit, and (2) when it is charged from 
the cell when this is momentarily circuited through a resist- 
ance or shunt not incomparably greater than the internal 
resistance of the cell. 

The first mention, so far as I know, of a condenser 
method of measuring the resistance of batteries was by 
Mr. H. R. Kempe, iu Vol. I. of the Journal of the Society 
of Telegraph Engineers (1872-73), p. 419. He applied the 
method to a battery of high resistance—viz., one of 100 
Daniell cells. The same method, and a modification of it, 
illustrated by means of a diagram similar to that reproduced 
herewith, was anonymously described in the Telegraphic 
Journal of Feb. 1, 1878. In Kempe's Electrical Engineer's 
Pocket-Book,” 1890, the same device is described as 
‘‘Muirhead’s method," p. 29. It is generally referred to, 
however, as “Munro's method." In my own practice | 
modified this method by using an electrometer, instead 
of a ballistic galvanometer, in conjunction with the con- 
denser, and subsequently by dispensing with the latter. I 


CXL. 


Efficiency of E watt-hours stored in an accumulator | also modified the original method, as shown. 


(energy) 
Ampere-hours in external circuit of 
accumulator 


Ampere-hours stored in accumulator 
Watt-hours in external circuit of 

Energy | accumulator 
Watt-hours stored in accumulator 
It is the electrical efficiency that is referred to above. 
This varies very considerably according to the rate of 
discharge, as will be illustrated further on. With a high 
rate of discharge, it may be assumed that the ampere- 
hours which cannot be utilised remain stored as a residual 
charge in the battery ; but this is by no means the case in 
regard to the watt-hours. The reason of this I have traced 
to the fact that, in a rapid discharge, monoxide of lead, 
instead of sulphate of the metal, is produced by the reduc- 


* In the formula 


Quantity | 
Electrical 
efficiency 


iven under this section, current is indicated 
by I, derived from the French intensité de courant. There is in this 
country, however, an insuperable objection to the use of any 
symbol other than C for current. 


The theory of the condenser method of measuring the 
internal resistance of cells, and that of the various modifica- 
tions of this method, will be understood from the following 
diagram : 


2 


€ 


Let E and p be respectively the negative and the positive | 
(In order to represent the fall of potential | 


poles of a cell. 
in the circuit, when closed, by a single triangle, the negative 
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pole, E, is supposed to be connected to earth; the potential 
being thus + throughout the circuit excepting at E, where 
it is nil.) In connection with the + pole, p, of the battery, 
Is one end of the shunt wire, S; the other end is attached 
to a key by means of which it can be connected to E, thus 
completing the circuit. E is repeated twice; but in each 
case it indicates the same point—viz., the negative pole of 
the cell, which is at zero potential. When the circuit is 
open, the distribution of potential is shown by the dotted 
line, A B; when the circuit is closed, the distribution is 
shown by the hypothenuse of the triangle. Now, when 
the cell is on open circuit, let the terminals of a condenser 
be respectively connected to p and E through a ballistic 
galvanometer. The “throw” of the needle will indicate 
the potential at p; it will be D— A E. Still maintaining 
the contacts, circuit the cell through S by depressing the 
key ; the potential at p will now become AE Ac di; 
and a reverse throw of the needle, d— A c will indicate a 
partial discharge of the condenser. 
Then, by similar triangles : 


d, :S::D-d,:p 
But D- did. 
Thus the resistance of the cell is 
D-d d 
8 l = SL. 
j di d, 


The connections for testing are shown below : 


When K is depressed, the deflection D is obtained. If, 
whilst K is still down, k be momentarily depressed, the 
deflection d is obtained, in the reverse direction; the 
condenser being partly discharged through G. 

If the condenser be now wholly discharged, by con- 
necting its terminals, and if & and, immediately after- 
wards, K be depressed, the deflection d, is obtained in 
the original direction. d, ＋ dd should =D. 


CXLI. 


However small we may make the resistance, S, it is 
usually, in the case of a large accumulator cell, much 

eater than p. The deflection, d, corresponding to the 

tter resistance is consequently very small in comparison 
with di and D. It is necessary, therefore, to obtain the 
“throw " d,, as well as D and d, and to check the readings 
D, observing whether the sum of d and d, is equal to D. 

ith the above arrangement of apparatus, it too frequently 
happens—even when the observed “throws” have been 
duly corrected for air resistance by adding to them one- 
fourth of the difference between the throw and the next 
return on the same side of zero—that the results obtained 
are not verified by this necessary equivalence. One reason 
for this is that the deflection d is not on the same side of 
zero as di and D. It occurred to me many years ago that 
the above condenser method of measuring the resistance of 
cells might be so modified as to obtain the three throws, 
D, d, and d,, in quick succession on the same side of zero. 
To effect this, as shown below, was not a very difficult 
matter ; but I remember that the late M. du Moncel—who, 
I think, describes this modification somewhere in his 
voluminous works—expressed to me, through a friend, 
his 5 of its practical value. 

1. By depressing K, the throw D is obtained. 

2. When K is released, and & is momentarily depressed, 
the throw d is obtained. 

3. By depressing K whilst k is down, the throw d, is 
obtained. But here a difficulty arises, which, unless it be 
obviated, results in a false value for d, and vitiates the test. 


By depressing k the throw d is produced, and di can be 
obtained only after the needle of the galvanometer has 
returned to its position of rest. Before it can do so, 
however; the accumulator, circuited through S, begins to 
“ polarise," and the throw d, is lower than its true value 
with constant E.M.F. There are two ways of obviating 


this difficulty : First, the galvanometer may be short- 
circuited before k is depressed, and remain short-circuited 


until K is to be depressed —i. e., for the fraction of a second 
necessary to allow of the passage of the current which 
would produce the throw d; or, secondly, k may be 
depressed, and then instantly K must be depressed so as 
to be in position between the stops, after which k may be 
released. When, now, K is brought into contact with the 
lower stop, a correct value for d, may be obtained, which 
when added to d will make up the value of D. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Telegraphy by Magnetic Induction. 
BY S. EVERSHED, ASSOCIATE. 
(Concluded from page 47.) 


In the relays on the Lavernock-Flat Holm telegraphs the 
greater length of rectangle—4cm.—results in a lower value 
for r—namely, 

4*0 
J-m-——— 
1,000 

The power required to work a 4cm. rectangle at any 
amplitude can now be calculated from the value for r. just 
given, and the known frequency—16 periods per second— 
for, as we have already seen, the mechanical power 
expended is 


dynes. 


Mer a? p. 


Let pec" que 1 cm., p=2 r X 16 = 100: 
1,000 10 
then M — 04 erg per second (a = 01cm.) ; 


or, if a=0 01cm, 
M = 0:004 erg per second (a  0'01cm.) ; 


and so on. 

An amplitude of ;';mm. is, however, far more than is 
necessary under favourable conditions. The author has 
repeatedly worked a twin-rectangle relay with less than 
two mils between the contacts, and a relay was purposely 
set up at Woodfield Works with the contacts two mils apart 
to ascertain how often accidental shaking made contact. 
The relay was tested every day by alternate current to gee 
that it was in working order, but in the course of à three 
weeks' trial no accidental contact occurred. l 

Taking two mils—say 0:005cm.—as the limiting value for 
the clearance between contacts, the mechanical power 
expended becomes 


M- 0:001 erg per second (a = 0:005cm.). 
This must be considered as the limit of sensibility for 


this particular relay. When the clearance is reduced to less 
than two mils, difficulties arise from the electrostatic attrac- 
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tion between the rectangles drawing them into contact, and 
when in contact the elastic force of the wires is insufficient 
to pull them apart again. | 

t is clear, however, that the energy received in a 
secondary circuit can be detected by means of a synchronous 
vibrator of the kind described in which frictional resistance 
has been reduced to 4 x 10-* dynes. Returning to equation 
(44), and assuming the resistance of the rectangle is negli- 
gible compared with the least possible resistance of the 
secondary circuit, we can now write 
-P s Wy Ve? 


5272 De i 
4a Vt We 
32 D3 p Jr 


When, as in the former example, V. = 1:1 x 105 c.c., 
5 = 105cm., Wp = 200 watts, D = 10 km., p = 17 x 107* 
Mr and, in addition, r = 4 x 107? dynes, the amplitude 


M=ra?p? 


Hence, (10) 


a = 0:014cm. (about 53 mils); 


80 that, if the rectangle is used asa relay, and set to its 
maximum sensibility, it would be possible to work with a 
weight of copper amounting to 


0:005 


1,000 kilo = il 
: 8 x TA $50 kilos, 


or about one-third of a ton. 

Or, still using 1,000 kilos, the distance may be increased 
0:014 
0:005 
tance to 142 km.—a value only a little less than the 
limiting distance found for readable signals with a tele- 
phone as receiver. A very small rate of absorption of 
waves would, however, tell enormously against the tele- 
phone, while the vibrating rectangle, working at so low a 
requency as 16 periods per second, would not be appre- 
ciably affected. 

It is interesting to note that when the telephone and the 
rectangle are worked under exactly the same conditions as 
regards primary power and distance and size of circuits, 
but at frequencies of 400 and 16 periods respectively, the 
total power available for the telephone is more than 600 
times as great as that available for the 1ectangle. Yet the 
rectangle gives a visible indication, for by means of a 
magnifying glass the vibrations are easily visible down to 
about half a mil. 

It has already been remarked that this synchronous 
vibrator may contain the germ of a “speaking” instru- 
ment. It has ample sensibility for practical purposes, and 
is not likely to be affected by a moderate rate of absorp- 
tion. It is to be hoped that some means will be discovered 
for enabling it to be used for indicating Morse code 
signals, either directly or by employing it as a relay. 


ABSORPTION. 


So far as the author is aware, the absorption of electro- 
magnetic waves by the earth—considered as a solid con- 
ductor—has never been calculated or measured under the 
conditions assumed in this paper. What is wanted is a 
complete series of observations of the absorption at 
different .frequencies and over different distances, and it 
would be desirable that observations should be made in 
several different localities of widely differing geological 
character. The author hopes to be able to out at 
least a part of this investigation in the course of the next 
few years. 

Apart from absorption, it is clear that communication 
by etic induction can easily be established in. those 
cases where the paren Pia line or cable is imprac- 
ticable. The author endeavoured to illustrate the 
fundamental principles involved in the working of induc- 
tion telegrapha, and if he has in any way cleared the 
ground for future investigators and thrown a little light on 
matters relating to the design of appropriate receiving 
apparatus, the object of this paper will have been fulfilled. 
In conclusion, the author desires to express his sense of the 

t obligation he is under to Mr. Preece and Mr. Gavey 
or their kindness in giving facilities for his investigations, 


by multiplying by (v = 1:42, bringing up the dis- 


and placing at his disposal the results of the many experi 
ments carried out by them in connection with wireless 


telegraphy. 


Improvements in Magnetie Space Telegraphy. 
BY DR. OLIVER LODGE, F.R S., MEMBER. 
PART III. 
DETECTORS. 


A large number of devices for improving the detector of 
the fluctuating current at the receiving station were made 
and tried, and a few of them may be here described. 

Tone Telephone.—Not only was it considered desirable 
that the two circuits should be attuned to each other and 
to the sending dynamo or intermitter, but also it was 
thought well to make the receiving telephone so that it 
would only or chiefly respond to one particular note. 
I had found that the diaphragm of a Bell telephone need 
not be free everywhere except at the edges, but might 
nearly as well be fixed all over to a thin deal sound- 
board upon which the ear was directly pressed. Conse- 
quently I proposed to use this sound- idea for a tone 
telephone. One good form is represented in Fig. 3, where 
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F is the tuning-fork, screwed into & sound-board, with 
its prongs highly magnetised, and with a short iron 
electromagnet between its prongs, round which the 
received alternating currents were to circulate. The 
whole was mounted in a compact case, in general appear- 
ance like a Bell telephone, and the result was very sensi- 
tive to the proper note—distinctly more so than an ordinary . 
telephone when both were in circuit. The ear was laid 
right upon the wooden end, E, which holds the stem of the 
fork; and though of course the sound did not rise and 
decay quite sharply, yet signals could be clearly read, and 
the damping of the fork might be at any time increased, at 
the expense of a little sensitiveness, whenever sharper—i.c., 
quicker—signals were wanted. Such a tone telephone 
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arranged on a large sound-board, or with a resonant jar, 
may serve as syntonic call,“ accurately discriminating one 
station from another. Fig. 4 shows an alternative form of 
it. Another use for which a magnetised tuning-fork tele- 
phone is convenient, is to serve as a weak local sender for 
the purpose of detecting whether the receiving circuit is 
properly adjusted or not. Thus, for instance, suppose 
signals are expected from a distant station, and are not 
being received, it may be because the receiving circuit or 
its apparatus has gone out of tune a little; so its tone can 


THE ELECTRICAL ENGINEER, JANUARY 20, 1899. 


be tested by twitching with the fingers the tuning-fork of 
a tone telephone whose local circuit 1s properly arranged in 
inductive connection with the main receiving circuit. It 
gives at each twitch a feeble alternating current, which 
should make the receiving instruments decidedly respond. 
If they do not, they must be adjusted till they do. 
Coherer.— Another totally different form of detector was 
suggested by my old experiment of the syntonic jars, where 
the air-gap was filled by a pair of knobs in near contact, 
and with a local battery and bell—in other words, with 
what is now called a coherer circuit. So now the receivin 
condenser can be shunted by a coherer, and a relay work 
by the signals so obtained. But to the sinuous disturbance 
of an alternator a coherer turns out practically insensitive ; 
it is to electric jerks that it responds. Accordingly, when 
the sender is of the make-and-break kind a coherer answers, 
but when it is of the slowly alternating kind it fails. 
Coherer Call.—By inserting an interruptor in the receiv- 
ing current so as to jerk any induced sinuous current that 
it may find there, the coherer can be made to work, and 
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one plan of its connections is shown in Fig. 5. It may not 
at first be apparent why there should be two condensers in 
series in this figure, but it must be remembered that the 
interruptor must not be allowed to affect any portion of 
the local battery current; else, of course, the coherer will 
respond when no signals are being sent. 

Bolometer.— A bolometric call was also tried and was 
found to work, but as it was not specially successful, the 
details of it will not be given. 

Vibrating Coil Telephone.—For the purpose of disturbing 
a sound-board, and in general of producing a mechanical 
effect in solids or liquids as opposed to gases, it .was 


thought probable that an iron diaphragm was not the best 


plan, but that the whole receiving coil might be mounted 
80 as to be itself capable of vibration in a strong magnetic 
field. An early form of the vibrating coil telephone and 
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sound-board is shown in Fig. 6, where M is a large 
horseshoe magnet with perforated pole-pieces, one of 
which carries a sound-board with a stretched wire from 
its middle passing right through the perforations to 
a screw tightener, and carrying, rigidly attached to its 
middle, a light. fine-wire coil, matted together with 
shellac, and placed between the pole-pieces. The magnet 
was magnetised, not in the customary way, but with its 
adjacent poles of the same sign, so that the lines of force 
spread out 5 the coil, and give it the chance of 
eutting them rapidly if it moves at all axially. On passin 

feeble alternating currents through the coil the sound- 
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board was strongly affected by its taut wire. A sub- 
divided iron core was also placed in the coil, but whether 
by reason of the increased mass, or for some other reason, 
it did not now work so well. Auother form was then made 
with a magnet specially designed, as shown in Fig. 7. All 
the iron was well annealed, plenty of field winding put on, 
and the air-gap was an annulus zin. square in section and 
ljin. in diameter. No attempt was made to subdivide the 
iron, because in this arrangement it is plain that eddy 
currents are all to the good. "They do not occur in any 
moving part, so the only effect is to diminish the impedance 
of the receiving coil. The coil is powerfully damped by 
the strong field, and a certain strength of field is therefore 
best. The coil was attached direct to a wooden disc, and 
the thicker this disc, the higher the note to which the 
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arrangement most powerfully responded. By placing the 
ear on the wood the first-made instrument on this plan was 
exactly as sensitive as the best of the usual patterns of 
telephone—for instance, the Collier or the Ader pattern. 
Tambourine membranes and many other plans were tried 
for holding the coil, but the simple wooden sound-board 
answered best. The wooden disc need not be clamped 
at its edge. It has a circular nodal line, and in three. 
points on this circle it was sometimes clamped so that 
it could vibrate freely like a circular sort of harmonicon 
reed. Thus mounted it was very sonorous, at least. 
before the coil was put on. The load of the coil had to be 
taken into account in finding the nodes, and they were 
accordingly found experimentally. When the plate was 
unloaded its nodal line was at 0°68 of ites radius, which 
agrees with theory. The loading, however, spoiled all this 
and greatly increased the damping, so that considered as a 
syntonic receiver it was not successful. The.coils at this 
time were of copper, and heavy. Now they are of 
aluminium, and much lighter. The present plan of a 
large sound-board, and a light coil rigidly attached to its 
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middle by either a light wooden tripod or a light cone 
(Fig. 8), was then designed, and bas not been improved 
upon. 

Magnifying Telephone.—lnstead of using the vibrating 
coil to affect a sound-board direct, it was obvious that it 
might be used first to affect a microphonic contact in a 
local battery circuit, and thus cause fluctuations in a 
stronger current than that induced from a distance, and so 
send on a more vigorous disturbance to another telephone, 
and thus cause a louder noise. For. this purpose, after 
several microphonic transmitters had been tried, a Berliner 
was ultimately chosen, and arranged as in Fig. 10. Here 
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the ordinary telephones are arranged so that the disturb- | action of a microphone, but diverts the jerks and fluctua- 


ance can be heard direct without magnification and com- 
pared with the magnified disturbance. The telephone T, 
serves for both determinations, according to the key which 
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is pushed down. The telephone T, was a duplicate of the 
same make, and was switched into either circuit when T, 
was out of it, so as to keep everything similar. It was 
found during the experiments that T, was unimportant ; 
the resistance and inductance of the rest of the circuit 
were great in comparison. At this early stage, and with 
the Berliner transmitter, it was found that magnification 
was easy when the original effect was fairly large, but that 
when the original effect was barely audible magnification 
became difficult, and never very marked. In these early 
trials the tripod merely pressed against the mica disc of 
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the transmitter; but the mica was now removed and the 
tripod attached to the coil pressed against the carbon plate 
instead ; but this was no improvement. Hitherto the coil 
was pressed up, resting on elastic pellets below, and was 
under considerable restraint; now, finally, the tripod was 
attached rigidly to the centre of the carbon plate of the 
Berliner transmitter, and the coil was allowed to hang 
freely in the magnetic air-gap. This was much the best 
plan; but for more exact tuning, a spiral spring pressing 
upwards is still sometimes used to regulate the dominant 
pitch appropriate to the disc and coil as a vibrating system. 
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The method of connecting the magnifier to the telephone 
listened to was usually as follows (Fig. 11): T is any tele- 
phone, diagrammatically indicated ; M is the Berliner micro- 
phonic transmitter, with receiving coil hanging on a tripod 
from its carbon plate ; B is a battery of three storage cells ; 
and L isa self-induction coil, without iron, which carries 
most of the steady current which is necessary to the good 


tions mostly through the telephone, even though this be of 
high resistance. Sometimes a condenser, S, was inserted in 
its circuit, too, with the object of assisting through the 
telephone fluctuations of a definite pitch, and of other 
pitches not too far removed from that. A transformer could 
be used instead of the self-induction shunt, but the advan- 
tage of a transformer is more felt on long lines; for a 
compact apparatus it serves too, but it wastes more power 
than the L-shunt. 

The following arrangement (Fig. 12) was tried as receiver 
at my house of the signals sent from college, two miles 
away: A is the cable once round the garden, connected to. 
the thick winding of a Hedgehog transformer, H. Its thia 
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winding is connected to the fine-wire suspended coil of the 
first magnifying telephone, I. "The currents from ite trans- 
mitter, M,, are taken to the fine-wire coil of the next 
magnifier, IL, shunted by the low-resistance self-induction 
coil, L. III. is the final telephone of the series—viz., an 
ordinary Western Electric loud speaker (two ohms), in 
series with the transmitter, M,. Under these circum- 
stances the signals could be heard with the ear 2in. from 
the funnel of III. But the Hedgehog wasted a lot of power, 
its volume of iron being considerable, and the hysteresis 
and eddy losses at high frequency being very marked. 
An improved arrangement consisted in interposing a 
20-microfarad condenser (the largest then available, kindly 
lent by Dr. Alex. Muirhead). This was not enough to tune 
up the circuit, except when the thin-wire circuit of the 
Hedgehog was unclosed. So the following plan (Fig. 13) 
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was adopted, and was a decided improvement: M C is the 
magnifying arrangement, as before; H is the thick wire of 
the Hedgehog, inserted merely as extra self-induction ; S is 
a condenser having a capacity of 20 or 21, or sometimes as 
much as 24, microfarads (a small plug condenser being added 
in parallel to vary and improve the tuning). Thus the note 
was enhanced by resonance, and the signals became almost 
loud. (The tuning reinforcement at the college end 


1 t 
— DAZ 
Ss LY) 


Fic. 14. 


happened, however, on this particular occasion to be rather 
poor.) This must serve as a sample of a great number ot 
experiments made with all manner of condensers and 
different notes, an especial amount of variation being 
practised at the sending end. 

It is to be remarked that fine wire coils to the telephones 
are by no means the best, for this particular purpose, and 


THE ELECTRICAL ENGINEER, JANUARY 20, 1899. 


afterwards ribbon coils of thin aluminium strip were used 
instead. Transformers and L shunts could then be dis- 
pensed with; but small telephonic transformers are still 
usually employed, to prevent the constraint exerted on the 
hanging coil by a steady current passing through it. Small 
transformers don’t waste much, and a little waste of power 
matters nothing where there is a local battery. The Berliner, 
or such-like 5 transmitters, though serving well to 
magnify an already audible current, do not serve to pick up 
and magnify an inaudible one. For this purpose a better 
and more precise apparatus has to be constructed viz., 
the reed or the tuning-fork magnifying telephone with only 
a single pair of carbon coutacts. This is shown in Figs. 14 
and 15, and its essence is that the coil is hung to a reed or 
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fork or vibrator of definite pitch, and carries also a pellet of 
carbon which presses lightly upward on another fixed pellet, 
thereby constituting a single-contact microphone. Such an 
arrangement, as is well known, is excessively sensitive to 
utterly imperceptible mechanical disturbances, and the 
minutest fluctuations of current now passing through 
the hanging coil give ultra-microscopic tremors sufficient 
to vary the resistance of the light carbon contact 
perceptibly ; the energy of a single-cell local battery 
being thus brought into action, enough energy is imparted 
isturb (through another hanging coil) one of the 
ordinary granular transmitters, which then passes on a 
stronger current to the loud speaker, or the “call.” Or 
it may be that two reed magnifiers in series are desirable 
when the received current is exceedingly faint. The single- 
point magnifiers do not carry big currente, and they require 
delicate, though easy, adjustment; but when properly made 
and adjusted they work extremely well with pure tones. 
The multiple contact microphones work better for articulate 
speech, as is well known. I find graphite carbon the best 
for these single contacts, and I am indebted to Mr. Swan, 
to Le Carbone, and to Mr. Acheson for several specimens 
of soft carbon which answer much better than the harder 
arc lamp variety. 
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The last telephone of the series has been so far repre- 
sented as one of ordinary pattern, but it is obvious that 
the vibrating coil attached to a wooden sound-board may 
be employed ; and, further, that such sound-board tele- 
phone may have an application to the human voice and the 
acoustics of buildings. It ig also manifest that when 
the vibrations are magnified they may be used to work a 
relay and ring a vell, or actuate a Morse instrnment, or 
anything else; just as the phonoporic recoiver, fur instance. 
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I am indebted to Mr. Langdon Davies for the loan of one 
of his phonoporic receivers. The bell-ringing arrangement 
that we at present prefer is a coil telephone of the tuning- 
fork pattern, so that (if protected from mechanical shaking) 
it shall only respond to a definite note, and not to casual 
currents in the line. The light coil (Fig. 16) hangs to the 
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limb of a large tuning-fork, and on this or on the other 
limb is a light metallic contact which dances when the 
limb vibrates, thereby practically breaking a local relay 
circuit ard letting its tongue fly over so as to close a 
bell circuit. C is the last series of the suspended mer 
ing telephone coils; F is a tuning-fork on firm stand ; 
K is also rigidly supported, and carries a thumbscrew for 
adjustment of spring ; P is a platinum stud contact carried 
by a very light spring, and this forms part of the local 
polarised relay circuit, R, which rings a bell in the ve 
ordinary way in any office where calling up is desired. It 
may be thought that a light coil is hardly competent to 
shake appreciably the massive steel limbs of a tuning-fork, 
but when it is isochronously attuned to the pulsations of 
the received disturbance a tuning-fork is wonderfully sensi- 
tive, even to aerial vibrations, as is well known in an 
ordinary resonance experiment, and the fact that it is not 
sensitive to disturbances of accidental frequency is wholly 
advantageous. The light trembling spring is, however, 
readily disturbed by any sort of shaking, and if the relay 
is too delicately adjusted it may give spurious calls due to 
mechanical tremors. From these it must be guarded. 

Continuous working at the subject for over a year on the 
part of Mr. Benjamin Davies and myself, with occasional 
aid from instrument makers, has naturally resulted in a 
mass of observations and experiments. What is now 
published is but a fragmentary selection, but the paper is 
quite long enough. 


DISCUSSION, 


Before the discussion on the papers on Wireless Telegraphy, 
by Dr. Lodge, Mr. Evershed, and Mr. Preece, was continued, 
premiums gained by members and studentes were presented by 
Prof. S. Thompson, who presided owing to the absence of the 
President tbrough ill health. The following isa list of those to 
whom the premiums were awarded : The Institution premium to 
Mr. Horace F. Parshall, M. I. E. E., for his paper on Earth 
Returns for Electric Tramways” ; the Parie Electrical Exhibition 
premium to Mr. Robert Hammond, M.I.E.E., for his paper on 
** The Cost of Generation and Distribution of Electrical Energy ” ; 
(the Fahie premium was not awarded because no telegraphic or 
telephonic papers had been read during the session); the extra 


premium to Mr. Leonard Andrews, M I.E.E., for his paper on 
„The Prevention of Interruptions to Electricity Supply " ; the 
premium for origina] communications to Mr. H. N. Allen for 


his paper on Sparklees Reversal in Dynamos.” Students 
premiums were awarded to Mr. J. M. Donaldson for his paper, 
“ Notes on the Dover Electric Tramways " ; Mr. Maurice Solomon, 
for his paper on Hertz Waves and Wireless Telegraphy " ; and 
Mr. E. E. Tasker, for his paper on ‘‘ Alternate-Current Motors.” 
Salomons scholarships were awarded to Mr, Tom Rolls Renfree, 
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King's College, London ; and to Mr. H. J. Tomlinson, University 
College, London. 

Mr. 8. Evershed then said he should like to correct a slip of the 
tongue which he had made at the last meeting. It was in describ- 
ing a line for induction telegraphs round Kent that he said he was 
appalled by the size of the condenser. What he really meant was, 
of course, to effect any good results a very large condeneer would 
be required with a proposed periodicity of about 12 periods per 
second. Of course, that could be reduced by using a higher 
frequency. 

Dr. Oliver Lodge said he would not take up much of their time. 
Mr. Evershed had corrected one slip, but he (the speaker) had 
ex pected him to have corrected another. That was when Mr. Ever- 
shed compared his relays at Lavernock with a telephone. He had 
neglected the self-induction of the circuit, and also the frequency 
effect. In one of the paragraphs of his paper it was stated that the 
current could be independent of the frequency, and that, no doubt, 
wasso when the frequency was high, say at 400. He had to correct a 
slip of his own in saying that the power required would be very 
much greater at a high frequency than at a low. When working at 
Lavernock the conditions were very different from those prevailing 
in a laboratory, where the air was calm and where there was no 
outside disturbance. He admitted that Mr. Evershed's coil was 
working practically at Lavernock, while his (Prof. Lodge’s) system 
of relays had only so far been successfully tried in the 
laboratory. He bad been asked, at the last meeting, what 
power was needed to work the telephone relay. Dr. Lodge 
then described the arrangement he had adopted to ascertain 
the exact power used to obtain an audible signal with his 
magnifying telephone. For the purpose he used two coils, 
50ft. apart, with a frequency of 384. He found that in the 
receiving circuit a voltage of a micro-volt and a current of a 
micro-ampere gave a just audible signal. The product of theee 
two quantities did not represent the power used in the telephone, 
but only that in the complete receiving circuit. The telephone 
iteelf, owing to the 5 small movement of the coil, had 
exceedingly little back E. M. F., and be did not, like Mr. Evershed, 
consider the instrument as a motor. He took no precautions to 
make his telephone relays specially sensitive, but found that they 
were on the average 30 times more sensitive than the ordinary 
telephone. The next subject he wished to speak of was concerned 
with the opacity calculations and the damping effect of the earth. 
Since the last meeting he had got to the bottom of the matter. From 
his calculations he had come to the conclusion that, although their 
equations were different in some respecte, both Mr. Whitehead’s 
and Maxwell’s were right. If any of them were wrong at 
all, it was Maxwell's. r. Heaviside’s general view of the whole 
subject was perhaps the best. He would like to ask Mr. Evershed 
if in his experimente the lightehip was of iron, and if the cable 
was placed inside the ship? Also, he wanted to know if tho sub- 
marine cable was sheathed in iron? Last time he said he had 
received from Prof. J. J. Thomson & solution of the absorption 
equations in a general form. The day previous he had bad another 
note from Prof. Thomson saying that if the earth conducted any- 
thing like as well us sea-water, they e as well have a perfect 
conductor. For this reason they could not then work properly 
with horizontal coils, owing to damping currente induced in them 
by theearth. Mr. Preece might be glad to hear that since the 
last meeting he (the s er) was coming round to the use 
of vertical coils. Prof. Thomson's result was a great argu- 
ment in favour of the use of this method of placing the 
coil, as by setting it vertical to the earth the earth’s induc- 
tion would help, not hinder its working. At a small 
distance apart the effect of the coils was doubled, owing to 
the perfect conductor below it. There was one thing in favour 
of horizontal coils as considered mathematically. That was 
that with the earth, a uniform conductor, the received signal 
should be the same at all distances. That could hardly be the 
case. When near, they did work, but what would be the effect 
when placed very far apart? He should like to say why he had 
been thinking that vertical coils were the better. Horizontal coils 
would be of no use near a steel mast on a ship. Vertical coils 
might very well be used. With a vertical coil some idea of the 
relative positions of the sending and receiving stations would be 
obtained by 3 the angles at which maximum and minimum 
signals were received. With the borizontal coil no sense of direc- 
tion was obtainable. If the suggestion of Sir H. Mance, of having 
two distinct pos of vibration, were adopted, it might be pos- 
sible to get the exact position of a ship if there were two signalling 
stations in the neighbourhood. (By a blackboard diagram Dr. 
Lodge showed how the bearings of each signalling station would 
be ascertained.) He was greatly obliged to Mr. Preece for the 
offer of the aid of the Post Office in his experiments. He thought 
it probable that before very long all the islands adjacent to the 
United Kingdom would be connected with it by this means, and 
he was sure tbat something would soon be done by America in 
the same way. 

Mr. W. P. Granville said that, in attempting to discuss the paper, 
the practical side of the problem must not be forgotten. It would 
be well for them to get some idea of tbe difficulties which would 
arise in this subject. If it came into general use, it would, of 
course, only.be used where it was almost impossible to use con. 
ducting wire. He would like to refer to the work of one of their 
pest-presidente, Mr. blends dui -Smith, whose name had been 
courteously introduced at the last meeting. On the wall they 
would see some of the original diagrams which he had had pre- 
pared for his paper, showing the means by which he measured the 
absorption of various metals. Mr. Willoughby-Smith had on that 
occasion mentioned his idea that signale might be possible witb 
moving trains, and in other cases where connecting wires were 
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impossible. Mr. W. Statham Smith and himself had tried some 
experiments on outlying rock lighthouses, principally in Alum 
Bay. The Fastnet lighthouse was a very excellent example of a 
case where wireless telegraphy would be eepecially useful. But 
the lighthouse was built of iron, and according to Dr. Lodge that 
was a fatal obstacle to his method. Also, with regard to Mr. 
Evershed's system, a summer breeze on that rock would blow 
down his coil, let alone a wintry gale. That wasa typical light. 
house where it was impossible to use ordinary telegrapby. He and 
Mr. Smith had also attempted to lay a cable there, and it failed 
almost at once, on account of the abrasion of the cable against the 
rock, They were now transmitting signals by means of a cable 
which terminated in a bare, exposed end in the smooth water some 
little distance from tbe rock. Another conductor from the rock to 
the water at the base enabled them to signal with thecurrent leaking 
from the end of the main cable. He referred to a statement made 
by Dr. Lodge in his paper, saying that the whole matter of 
whether wireless telegraphy would come into practical use or not 
might be settled by experiment. In the case quoted, it was absurd 
to say so. It seemed to him, also, that the current in the earthed 
coil might be picked up by any other earth lines, and the conduc- 
tion where the receiving coil was not earthed might largely 
exceed the receiving current. That migut explain why the signala 
could be heard in Cheshire, but could only be heard two miles 
through the air. Whatever system of wireless telegraphy was 
ueed, however, he was sure that mother earth would affect the 
resulta very largely. With regard to the prec prion of the 
different metals shown in the diagram on the wall, copper Jin. 
thick absorbed 95 per cent. of the energy. The iron was most 
remarkable for its quick rise until a certain percentage was 
reached and then absorption stopped. A peculiar fact was that 
although jin. copper took up a large amount of energy, jin. 
copper scarcely took any at all. He had brought theee subjects 
up merely to present to their notice the practical side of the 
problem from actual observations made by himself. 

Major Brett said that personally he was sorry that Dr. Lodge 
had forsaken Hertzian waves, because he thought that if it was a 
survival of the fittest these waves would survive. As to the relative 
methods of the systems before them, Mr. Evershed's was, as he 
pointed out, the easier. Tbe wave method possessed the t 
advantage that by means of ib experiments might be carried out 
more ee! and cheaply, there being no trouble in moving the 
apparatus from one place to another. He did not think that Mr. 
Preece’s system was the only one in practical use. Marconi's 
method had been working for some time between Bournemouth 
and the Isle of Wight. Since the last meeting the problem of com- 
munication with lightshipa had been solved. Wireless communica- 
tion had been established between the South Foreland lighthouse 
and the Goodwins lightehip. The weather was very rough and 
stormy when the messages were sent, but they were transmitted and 
received very well. When the assistante on the ship were too 
upset to work the apparatus, a sailor who had a slight knowledge 
of the Morse code sent the signals. It would interest the last 
speaker, perhape, to learn that although that was an iron ship 
with wire stays, the messages were not influenced in the least. 
As to the speed of messages sent by this means, wireless tele- 
graphy was not going to replace wire telegraphy, and as long as 
the ships’ crews, etc., gob their messages properly, he didn’t think 
they would mind only getting them at 10 words per minute. 
There was one other point he would like to bring forward. It 
had been suggested that earth conduction had a great deal to do 
with the success of Marconi's system. At his suggestion, Mr. 
Marconi made some experiments to find out whether that was 
correct. He worked the apparatus after having carefally 
removed all earth connection, with the result that, if anything, 
the signals were stronger. He (the speaker) believed more in the 
possibilities of the Hertzian waves, but he admired the beautiful 
apparatus which Dr. Lodge and others had shown to them. 

Mr. Dane Sinolair said there was one thing he should like to 
say about the conductive capacity of the earth. All the speakers 
had spoken aa if it were a constant quantity. That was not ao, 
as it varied greatly in different places; for instance, a sandy soil 
like that near the seashore was a very bai conductor, but a good 
clayey soil was an almost perfect one. The solution of the subject 
would never be reached till the fact of the varying conduction 
was fully realised. Also it was harder to obtain earths for small 
than for large distances. There was one point which he thought 
might have been pressed more strongly, and that was when, 
say, Dr. Lodge signalled from Liverpool to London the message 
eof in two ways—namely, by earth conduction and through 
the air. 

Mr. A. C. Brown said be should like to know which frequency 
was the best for wireless telegraphy. From what he had heard 
during the discussion, it seemed to him that a low frequency was 
better for transmitting and a high frequency for receiving. Both 
these could be combined by splitting up the current before it came 
to the receiver. If Prof. Fleming in his experiment with a bare 
cable in the water had split up the current at the receiving end, 
he would without doubt have obtained good results. If Mr. Preece 
would take hia rapid make-and break out of the tranamittin 
circuit and put it in the receiving circuit, he would obtain muc 
better resulta. The use of condensers had been referred to, and he 
found that better for the purpose than the ordinary plain current. 
Syntony was practically impossibile at present, and apart from 
this any other signals tuned to the same note might make the 
instruments sound when not intended. An electrical vibrator 
should be placed in the electric, circuit so that it would only 
operate when signals were sent from the corresponding circuit. 

Dr. O. Lodge, in replying, said that Mr. Granville had quee- 
tioned him about having said that certain experiments were absurd. 
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Ho was very sorry if he had said such a thing, for he thought that 
experiments were never absurd. Mr. Granville had also pointed 
out that if one of the coils was earthed, the earth might still have 
some effect. That might be so; he could not say. ajor Brett 
had said he was sorry that he (the speaker) had forsaken the 
Hertzian waves. In that he was mistaken, as although not 
experimenting with them so much as formerly, he still did some- 
thing in that way. Besides, Mr. Marconi was going to read a 
papar on tbe subject before them within a few weeks, and hence 

e had curtailed his remarks on that subject. In his paper he had 
said that the system at Lavernock was the only one in practical 
use. By that he meant that it was the only one used by such 
people as the military authorities. He should be the last to deny 
that the coherer could be affected by Hertzian waves. He did not 
understand why, after his experiments, Mr. Marconi used an earth 
when he found the signals stronger without it. Mr. Sinclair had 
said that it was more difficult to get earths for small than for large 
distances. The resistance of the earth was the same whatever 
distance it was, and the resistance at the earth-plates would be 
independent of the distance. 

Mr. Evershed also, in reply, said he had not any other correction 
to make, as Dr. Lodge supposed. He (Dr. Lodge) objected to the 
statement that the telephone required 600 times as much power to 
work than the rectangle. The reason that this was so was because 
the telephone was working at 400 periods, while the vibratin 
rectangle was only working at 16 periods. Dr. Lodge himself 
brought forward a method of working by means of condensers, 
and when there was no self-induction available, the power at 400 
peur was 625 times as great as at 16 periods. He was glad that 

. Lodge had given them the amount of current which it took to 
work his telephone. As to that gentleman’s questions as to the 
ship and coil, the ship was built of iron, and, of course, the coil 
was not put inside the ship. The cable was armoured, because if 
it had not been it would not have lasted a week. He had calcu- 
lated the absorption of the armour, and as it was only 10 per cent. 
he did not mind it much. In his experiments on absorption he 
took zinc to represent the sea. Mr. Whitehead and Mr. Heaviside 
were at loggerheads over their equations. He had tested them 
and found that both Mr. Whitehead and Mr. Heaviside’s gave a 
fair result, but Maxwell’s did not apply to the subject at all. Mr. 
Sennett had mentioned Wimshurst & idea of using a swivel on the 
cable. Any idea like that would be useless at such a place as the 
Fastnet lighthouse, where it would very quickly be destroyed, 
owiug to the heavy surf. Dr. Lodge had now abandoned horizontal 
coils, and he (speaker) was now left sole champion of their cause, 
and even he thought that vertical coila were the only practical ones. 
It seemed to him that with those on ships as Dr. Lodge described, as 
long as the signals were heard on board, the shipe were safe, but 
when they ceased e collision was to be expected. He should like 
to ask Mr. Granville what the death.rate was on the Fastnet 
Rock. Absorption was, to his mind, the only thing to be cleared 
up now in order to make his system practical anywhere. Major 
Brett advocated Hertzian waves. Tbese he himself thought to be 
` the method which would finally be adopted. Mr. Brown mistook 
what he had intended to ur What was really meant was regard- 
ing the leakage current. If it fell so greatly between 0 and 16 
periods per second, what would they do at 400 periods per second ? 

Prof. 8. P. Thompson then moved a hearty vote of thanks to 
the readers of the papers, which was carried unanimouely. 


INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, Jan. 17, Mr. W. H. 
Preece, C. B., F.R.S., the president, in the chair, two papers 
were read The Effects of Wear upon Steel Rails,” by 
William G. Kirkaldy, A.M.LC.E, and “On the Micro- 
photography of Steel Rails,” by Sir William Roberts-Austen, 


R. S., A. I. C. E. 
In the first paper the author recounted how experiments 
he had carried out on two steel rails which had broken 


under traffic had led to his devoting special attention to 
the subject and to a wider investigation. It was found 
that the breakage of rails resulted from failure commencing 
at the top surface, and not from the bottom, as appeared to 
be the usual belief, and that the deterioration was confined 
entirely to the top or running head. The deterioration 
was of the nature of a mechanical hardening of the surface 
under the action of the rolling load. In some cases this 
hardening further developed into a species of disintegration 
by the formation of minute transverse cracks, whicb, by 
gradual deepening, ultimately resulted in failure, unless 
the rail was removed in time. A description was given of 
the testa specially devised for ascertaining readily, and in 
a practical form, the extent of deterioration in worn rails. 
Briefly, this consisted in bending the rail in reverse direc- 
tions and comparing the behaviour. 

It was explained that as the bottom member of a rail 
was found to be undeteriorated in quality by wear, it 
became possible to determine very closely the original 
quality of any rail (apart from the loss of substance) by 


testing it under bending stress in the normal direction— 
that was, keeping the worn head in compression—also by 
testing specimens prepared from the bottom member, 
under tensile stress. If no deterioration was present, the 
rail, when bent with the worn head in tension, would bend 
to a degree „ with its behaviour with the worn 
head in compression. To illustrate this, examples were 
given showing the wide divergence in some worn rails 
between their original properties, as brought out under the 
normal direction of bending, and their behaviour when the 
direction of test was reversed. The leading features were 
illustrated by diagrams. A few representative rails taken 
from under various conditions of service were referred to. 
On the one hand, in the case of a rail after being sub- 
jected to severe brake action, the deterioration was very 
clearly marked ; while on the other hand, in the case of a 
rail that was under favourable conditions, although after 
the exceptionally long life of 23 years’ main-line service 
the deterioration was very slight. The author drew 
special attention to the significance of this latter rail. 
From the commencement he refrained from taking an 
alarmist view of the condition of rails, considering that 
where failures or breakages had occurred, there would be 
definite and special causes sufficient to account for them. 
He anticipated that the great bulk of rails, where under 
favourable conditions as to service, would not necessarily 


be found in a bad state. Reference was made to a number 
of other rails found to remain in excellent condition after 


various lengths of service up to considerable periods of 
time. 


Striking instances of very severe and rapid deterioration, 


accompanied with the development of induced flaws, were 


mentioned, illustrated with figures reproduced from the 
original reports. 

he following questions suggested themselves in dealing 
with this subject: (1) Did all rails suffer alike as to the 
nature of the deterioration? (2) Did not the quality of 
the steel affect the resistance of rails to deterioration ! 
(3) Did not the commencement and progress of deterioration 
of any rail depend on and vary greatly with the nature of 
the traffic, but still more on the special conditions due to 
its “ situation | 

The author classified the conditions due to “situation " 
as follows: (a) effects of wear on rails situated under 
favourable conditions—for instance, when on the level, 
straight and free, or nearly so, from stoppages of trains ; 
(b) effects of wear on rails situated under unfavourable 
conditions—for instance, where subject to brake action 
more or less severe; (c) effects of wear on rails situated at 
the starting positions of trains, where the skidding or 
climbing action of the driving wheels of locomotives come 
into play. 

Some of the questions were answered tentatively, in so 
far as appeared warrantable from the data already obtained. 
Reference was made to the probability that the severe 
deterioration found in the first broken rails examined was 
produced by the skidding of wheels during starting of 
trains. It was stated that there had since been no oppor- 
tunity of testing any rails definitely known to have been 
subject to such conditions. A comparison followed the 
behaviour of the ordinary form with the deep form of fish- 
plate joints as regarded relative strength. Comments were 
made, in passing, regarding the microscopic examination of 
steel, and the author's reasons were stated for not intro- 
ducing such when dealing with this subject; also regard» 
ing chemical analysis and the use thereof in aiming at 
reproducing steel found most suitable from rails of known 
life and satisfactory behaviour. 

À few observations were offered, in the form of sugges- 
tions, as to whether it be practicable to find an alloy of 
steel which would better resist the induction and the rapid 
spreading of flaws, the simple or ordinary carbon steel 
being very susceptible to the rapid spreading of a flaw 
whenever one was induced, or even by the presence of any 
defect originally in the steel. Emphasis was laid upon the 
desirability of obtaining a careful record as to the duty 
performed by worn rails in all cases where further investiga- 
tions were carried out. 

In the second paper a statement was given of the 
principles which guided micro-photography of. steel rails. 
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WHERE THE SHOE PINCHES. 


There is a good deal of truth in the statement 
so frequently heard, that any work constituting a 
Government monopoly ceases to be progressive. 
While admitting the large substratum of truth, we 
must venture to contend that the ceasing to be 
progressive is only so in a comparative sense. 
Every inventor of every good and of every 
bad thing feels personally  affronted if the 
Government does not take up his invention— 
that is, if the said invention comes within the 
scope of any Government department. It is 
never remembered that probably not more than one 
in a thousand of these inventions contains even the 
germs of success, and usually the most successful 
apparatus is almost changed in identity between 
that which forms the patentee’s article and that 
which forms the commercial article. We have 
heard it asserted again and again that the British 
telegraphic system and apparatus is the best in the 
world ; and, on the contrary, we have heard men 
bemoaning the harsh treatment of the Department 
and the little incentive given to inventors. In 
certain directions no doubt grave mistakes have 
been made, and, instead of being remedied at the 
earliest opportupity, have been continued ; but the 
mistakes of officialdom have been worst when exerted 
upon parliamentary action. It is certain that the 
action of the Government depends largely upon the 
advice obtained from the departments interested. 
While, then, we admit that departmental activity 
is not altogether neglectful of internal pro- 
gress, and does admit and sometimes adopts 
suggestions from outside, it is seldom that it 
gives advice which leaves private action free to 
develop any industry or branch of industry in a 
natural manner. This is particularly the case in 
matters electrical. No matter in which direction 
we turn, the same thing occurs—a block from the 
legal side. . 

With regard to telephony, the Government— 
that is to say, the department interested—has 
been like a little puppet attached to a balloon— 
iumping this way and that according to the breath 
of wind that flies the balloon. Policy there has 
been and is none. A lot of old women in council 
would have done better, for they would have 
quarrelled, and then kissed, and then all agreed 
to something. The policy of the Government 
has been the policy of Micawber — a waiting 
for something to turn up. In other directions, 
instead of agreeing that lighting, traction, etc., are 
progressive industries, and that such industries will 
be crippled in development by inelastic rules, they 
seem to have had a desire to come to finality, with 
the result that almost before an Act is passed 
and rules framed they are found to become drags 
instead of aids. In fact, the Acts passed have 
been such as largely discourage private enter- 
prise in many directions, and also have unduly 
favoured posterity at the expense of the present 
generation. Perhaps the forthcoming agitation 
of private adventurers to set some bound to 
municipal action will open up these questions 
anew. 
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ARCH AZOLOGIA. 


There are times when we confess to a feeling of 
thankfulness that everything said to be discovered 
yesterday is not new. Mr. Fahie is a kind of 
electric sleuthhound, hunting about to discover 
Pioneers of the science, either pure or applied, 
which we all think is the most prominent science 
that is known to the world. Some of us know how 
carefully and intelligently he delved into the early 
history of telegraphy, and in his well-known 
book claimed credit for some who had till 
then been ignored. Again he has been seek- 
ing heroes, and claims attention for another 
of his protégés. We wil not go into the 
history of the man, nor endeavour to fix his true 
position in the annals of the science, but it really 
seems that the latest discovery of Mr. Fahie only 
missed being one of the greatest of the world's 
benefactors because other studies claimed his 
attention. It is disappointing that the literature 
of J. Bowman Lindsay's experiments concerning 
the electric light is so scanty, for his ideas, so far 
as we can gather from the few references given us, 
seem to have been connected both with arc and 
with incandescent lighting. However, it is easy to 
forgive any investigator in those early days for 
not continuing experiments on lighting. He had 
to do with batteries, and then, as now, the first 
point to be considered was cost. Every experi- 
menter, so far as we can gather in those times, 
was soon convinced that electric lighting was not 
practical, and a mere laboratory toy was soon put 
aside. Unfortunately for Lindsay, the dynamo was not 
yet, and nothing of a practical character came from his 
hands. There were dozens of men interested in those 
times in matters electrical. The Mechanics’ Magazine, 
which Mr. Fahie refers to, the still earlier London 
Mechanics Register, the Magazine of Science, 
Sturgeon's Annals, Walker's Electric Magazine, and 
other periodicals published from the twenties to the 
fifties, all contain curious letters and articles upon 
electrical subjects. From 1824 onwards, under 
the auspices of Dr. Birkbeck, lectures on electrical 
subjects were common, and many of the sentences 
reported indicate & wider knowledge of the subject 
than is usually understood. Our columns are hardly 
suitable for even archæologic electric lore, except 
in small doses. Names are mentioned throughout 
the pages of the periodicals above mentioned, of 
men utterly unknown to the present generation of 
readers. It is difficult for busy men to trouble 
about the exact status of these pioneers in 
electrical matters, yet many would like to have 
a short résumé of the work to be credited to each 
of these early workers; and if Mr. Fahie in his 
well-earned leisure would give us something 
of the kind, mankind electrical would be thankful. 
Unfortunately, Mr. Fahie is too sympathetic. He 
gets enamoured with the work of his last hero, and 
imagines we ought all to follow his example. 
Workers have no time to assimilate non-essentials, 
and ask for bare, bald facts, leaving the full details to 
the leisured class. Still, our thanks are due to Mr. 
Fahie for his biography of Lindsay, and we trust 
he will continue his researches. 


81 
CORRESPONDENCE. 


One man's word is no man’s word, 
Justice needs that both be heard." 


MUNICIPALISATION. 


SIR. — Having swallowed the camel of municipal supply 
of electricity, why strain at the gnat of manufacture of 
fittings ? Is not the question you want to raise one of 
principles? People nowadays don't cure a hang for 
principles, but judge everything by the standard of 
temporary expediency, and in consequence place themselves 
in most illogical positions. Take your strong case of 
“ pure water.” If the municipality is itself to supply pure 
water, why not pure food? But if people would stand 
out for the principle that the duty of the municipality 
was to see that pure water and pure food were provided 
and leave private enterprise to supply them under reason- 
able restrictions, as long as it would do so, we should 
know where we stand. 

It certainly is time that something was done to bring 
business people face to face with the position they have 
created for their own undoing. A short time ago I noticed 
in your journal that Shoreditch Vestry had refused the 
Hydraulic Power Company permission to lay mains in 
their parish on purpose to compel everybody who wanted 
power to use the municipal electric supply, and now the 
North Midland corporations are up in arms because private 
enterprise is promising to supply electricity at à cheaper 
rate than they can, and so break down the municipal 
monopoly. This state of things foreshadows a ee 
municipal tyranny, and it is time that men were up an 
doing if they wish to save their country’s prosperity.— 
Yours, etc., T. W. E. 


E 
— m nS 


SIR, —The principle underlying the questions referred to 
in your issue hat week will have to be settled once for all 
ere long. The settlement must be in the nature of a com- 
promise, and the sooner we know how far municipalisation 
is going to lead us, the better. Just now the various 
authorities seem to be laying their hands upon the tram- 
ways, and I want badly to know how this is going to work 
out. It is all very well for sentimentalists and foolish 
faddists to point to the work of various authorities in 
certain directions, but the work is bad for all that. A lot 
of authorities are pulling down what they call rookeries, 
and building up sanitary blocks, but the folks who lived 
in the rookeries do not become tenants of the palatial 
dwellings. Oh, no! They have to make other rookeries ; 
but, thank goodness, says the lady visitor, this district 
is now so very superior to what it was. The sanitary 
dwellings are not for the very poor. They have to 
go elsewhere, and so the authority does a “lot of good ” 
over those few square feet of ground. But how about 
that other district to which the old inhabitants have gone 1 
Suppose in the ordinary course of business it is desired to 
open up a building estate near a town, is the authority 
going to extend its tramway to assist in the development 1 
At once there arises the question of boundaries, and this, 
added to the somewhat speculative character of the work, 
will stop tram extension. There cannot be much specula- 
tion in the authority's work ; the return must be pretty 
certain, or out go the councillors at the next annual elec- 
tion. A private adventure concern can do what an autho- 
rity cannot, and ofttimes confers immense benefits in such 
cases as the one indicated. Cannot the whole question be 
solved, and Parliament asked to say, So far and no 
farther 1— Yours, etc., INTERESTED. 


TELEGRAPHY TO THE GOODWINS. 


SIR,—My attention is called to an article in your paper 
of last week in which you state, quoting apparently from 
the Daily Chronicle, that “arrangements are being made 
at the South Foreland and on board the South Goodwin 
lightship for experiments in wireless telegraphy." In 
this connection I beg to state that an installation of 
wireless telegraphy is now at work between the East 
Goodwin light-vessel and the South Foreland lighthouse, 
distant 12 miles, and not three miles, as stated. This 
installation started without a hitch on Christmas Eve, and 
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voltage can be increased by small steps to 100,000 volte. 
This transformer is part of a high-tension testing outfit 
which is described by Mr. C. E. Skinner in the Electrical 
World, March 5, 1898. The wattmeter is a Thomson 
inclined-coil instrument with a higb- resistance shunt of 
German-silver wire wound on glass plates. The ammeter 
is a Thomson inclined-coil instrument, connected directly in 
the high-voltage circuit. 

Measurements were made between the various pairs of 
wires — i. e., 1 and 2, 2 and 3, and 1 and 3. The current 
was found to be practically the same in each case. The 
loss on one of the circuits was slightly greater than that 
on either of the other two, on which the losses were about 
equal. The accompanying curve shows the measurements 
of current when two wires were connected and the measure- 
ment of loss ; the latter measurements were made upon one 
pair of wires up to about 26,000 volts, and then upona 
second pair. The results are given in Fig. 14. ' 


has continued in the same satisfactory way ever since, 
notwithstanding the terrific storms which have been 
experienced in the meantime. This installation has nothing 
whatever to do with the experiments which took place 
in the neighbourhood of Fort Burgoyne, and which were 
conducted by tho Post Office. 

It may interest you to hear that all the apparatus, 
which was very little, was brought to the lightship in an 
open boat and rigged up in the course of an afternoon. 
Great use has been made of this installation by the crew 
of the ligbtehip and their families, and, of course, it is 
available for the authorities at Trinity House. 

The sending and receiving is so easily done that 
members of the crew have been using the instruments 
successfully, and this was fortunate, as Mr. Marconi's 
assistant suffered a good deal from sea-sickness, which is 
not to be wondered at considering the weather. 

We should be glad to give you every opportunity for 
seeing this installation if you wish, or two other stations 
which we have, one at Poole, and the other at the Isle 
of Wight, which are distant 18 miles. We have had the 
station on the Isle of Wight for more than a year, and the 
corresponding station at Bournemouth up to about three 
months ago, after which it was moved to Poole, four miles 


x 


further away. These stations have been of great use for $ "I. e , 
training the staff and testing instruments, etc., and they 3 p p ~ 
have been visited by many people, including some eminent 4 Niagara 5 
experts. It might interest you to pay us a visit at one 2.4 


or other of these stations, and if you do so you will be 
well received and every opportunity given you of testing 
our system of wireless telegraphv. 

In connection with an installation between England and 
France, we are only awaiting the promised permission of 
the French Government to put up a station on the French 
side. There has been more delay in this connection than 
we anticipated, but we are informed that everything is 
in order, only that it has to go through the ordinary 
course of red-tape. 

I hope that you will kindly see your way to correct 
some of the mistakes I have pointed out in your article.— 
Yours, etc., HENRY W. ALLEN, Secretary, 

The Wireless Telegraph and Signal Company. 


hs are glad to see that at last information on this subject 
is becoming available to technical papers, and we trust that 
the sensational and silly paragraphs which have regularly 


appeared elsewhere will be discontinued in consequence. — 
Ep. E. E.] 


ve K e *. 


Thousonds of Volta. 
Fig, 14. 
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ELECTRICITY AS AN EXACT SCIENCE. 


SIR,—From a note headed as above on p. 36 of your 
last issue, Mr. Howard B. Little would seem to be engaged 
on a work of supererogation. All that he has yet unearthed 
as regards the wonders of the magnet was unearthed by 
me 15 years ago, and I do not suppose that he can add 
anything fresh to what I have collected on the subject in 
the first chapter of my “ History of Electric Telegraphy to 
1837,” published by Messrs. Spon, London, 1884.— Yours, 
etc., | J. J. FAHIE. 


On another day measurements were made of the resist- 
ance between each wire and the ground, and correspondin 

measurements of loss were made by placing the hig 

potentials between each wire and the ground. The measured 
loss was somewhat greater than the loss calculated by using 
the E.M.F. and the measured resistance. In these measure- 
ments, at voltages from 13,000 to 25,000 volts, the power 
factor saleulated from the current and wattmeter measure- 
ments varied from about 4 to 6 per cent., so that a very 
small charging current in the wattmeter would produce a 
considerab!e error in the reading. 

Some measurements were mide upon a pair of fine wires, 
in which the wires were placed at different distances apart. 
No. 31 B. & S. gauge spring brass wire, 0'0089in. in 
diameter, was used. ‘The length of the parallel wires was 
744ft. They were suspended by light strings successively 
at 6in. apart, 14in. apart, and about 25in. apart, the distance 
varying from 24in. to 27in. The wattmeter readings are 
given in the curves in Fig. 15. The power factor of the 
measurements made above 100,000 volts is about 95 per 
cent., and is over 80 per cent. above 70,000 volts. There 
can be but little error in the wattmeter due to charging 
current in the resistance at these power factors. 

The measurements on the Buffalo line were made by the 
writer. Those on the fine wires were made by Mr. E. M. 
Tingley, who conducted the tests at East Pittsburg, and 
rendered valuable assistance in the preparation of this 
paper. 

PowER TRANSMISSION PLANTS IN OPERATION. 


Beginning with the plant at San Bernardino and Pomona, 


HIGH-VOLTAGE POWER TRANSMISSION.“ 
BY CHAS. F. SCOTT. 
(Continued from page 61.) 
TESTS AT NIAGARA. 


Some measurements have been made upon the Niagara- 
Buffalo transmission line. "There are two circuits of three 
wires each, one of which was in service and the other was 
available for tests. Each circuit consists of three cables, 
each of 350,000cm., approximately 0 7in. in diameter. 
The cables are run on porcelain insulators, and are on the 
same cross-arm. Adjacent insulators are 18in. apart and 
the circuit is spiraled, so that each of the three wires 
occupies the middle position for a third of the distance. 
Current from one of the 5,000-h.p. generators was applied 
to the line through a raising transformer, by which the 


Paper read before the American Institute Electrical Engi- 
neers. 
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which began operation in 1892, using 10,000 volts and 
transmitting 30 miles, a constantly increasing number of 
plants have been installed operating at 10,000 or 15,000 
volts. In some cases there has been little or no troublo 
experienced with the transmission lines, while in other 
cases the experiences have been less satisfactory. The 
principal trouble seems to have been a poor grade or 
an insufficient size of porcelain insulator. In other cases 
the insulators, sometimes porcelain and sometimes glass, 
have given almost perfect satisfaction. 

The superintendent of a power company which has been 
running 15 months with about 15,000 volts, reports that 
they “have had absolutely no trouble whatever of an 
electrical nature.” Some insulators were broken because 
they had been used as targets by small boys or hunters, 
but only the outer petticoats were broken, and no short- 
circuits occurred, although in some cases insulators were in 
use for months with most of the outer petticoats chipped 
off. The distance of transmission is 12 miles. Porcelain 
insulators are used. 
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In another plant which has been in operation' about a 
year and a half, employing 15,000 volts for a distance of 
nearly 30 miles, there jas been but three shut-downs on 
account of line difficulties. These were due to the break- 
ing of insulators at a point where the line was spiralled. 
In one case the repair was made in half an hour, and in 
the other case a ow minutes' interruption to the service 
was sufficient for repairs. 

The line is regularly patrolled, and if a defective insu- 
lator or pin is found, the generating station is notified by 
telephone and the line is shut down for a few moments at 
noon. In one case two poles were burned by a defect, in 
the insulators on the top of each. The poles burned to 
the ground, leaving the line hanging clear without anyone 
at either the generating station or sub-station being aware 
of the fact. 


( To be continued. ) 


THE LONDON CHAMBER OF COMMERCE DINNER. 


The monthly dinner of the London Chamber of Com- 
merce was held at the Trocadero Restaurant on Tuesday 
last. The subject for discussion after dinner was The 
Progress of Electricity," and this had drawn together a 
good attendance of gentlemen interested in electrical 
matters. The dinner, which commenced at 6.30, was well 
and quickly served, so that there was ample time for 
diseussion. It is usual at these dinners to allow the 
opener of the debate 20 minutes and the succeeding 
speakers 10 minutes each, so that a large number may 
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express their opinions. Last Tuesday Mr. THOMAS 
F. BLACKWELL, the chairman of the council, pre- 
sided, and also opened the discussion. In his remarks, 
Mr. Blackwell touched generally on most of the 
applications of electricity. Thus, in reference to tele- 
graphy, he advocated the laying down of all-British sub- 
marine cables, so that we may have full control of the 
means of communicating with the Colonies. He also stated 
that the Chamber of Commerce in London had discussed 
the telephone question, and that a petition in favour of 
the Government taking up the telephonic work of the 
country had been forwarded to Parliament. Mr. Blackwell 
then instanced the great progress made in electric lighting 
during the past 20 years, and the fact that the lighting 
made our offices and private houses both brighter an 
healthier. No doubt even now the industry suffered from 
over-legislation, and in this respect he did not think that 
some of the electric light companies had been fairly 
treated. The speaker then spoke of electric traction and 
of the need in London for quicker methods of transit. The 
Central London Railway would confer a great benefit in 
this respect. Before concluding his remaks, Mr. Blackwell 
also referred to the process of electric engineering and of 
the use of X-rays in surgical work. 

Mr. SIDNEY MorsE said they were fortunate in having 
the chairman of the council with them that evening to lend 
weight to their deliberations. It was a wonderful fact that, 
although they were discussing the means of forwarding the 
electrical industry that evening, no one knew what elec- 
tricity was. His contention was that electricity had not 
received fair play in the past, but he hoped it would 
get better treatment in the future. It seemed to 

the opinion of successive Presidents of the Board 
of Trade and of parliamentary committees that the 
science should not be encouraged, but scotched. He 
was afraid that, unless a great effort were made, still 
greater obstacles would be placed in the way of the 
progress and development of electricity, and the great 
object the London Chamber of Commerce had in view was 
to prevent so undesirable a purpose from being accom- 
plished. There were now in the electric light undertaking 
of London alone some £11,000,000 invested, without con- 
sidering the supply of electric lighting throughout the 
country. This fart was an indication of the great progress 
that had been made in spite of all difficulties, and of the 
enormous proportions to which the enterprise bad grown. 
In traction, matters were worse, owing to the pro- 
visions of the Tramway Act and to the action of 
the municipalities. The municipal competition in 
tramway undertakings was most unreasonable, und he 
regretted to say that some times their system of accounts 
gave anything but a true aspect of municipal works. 

th as regards rating and salaries, these works were 
unduly favoured in several cases that be knew of—in fact, 
the municipalities had the idea that all monopolies should 
give place to competition, and yet when they bad once 
taken up the supply of any lighting or travelling facilities 
they would not allow competition at any price. In spite of 
this, progress had been made, but the profits of the gas 
companies alone exceeded the amount of capital invested 
in electric lighting. | | 

Major-General WEBBER said it was with the greatest 
regret that he had heard that the Chamber had adopted a 
resolution which he was afraid would be likely to kill the 
telephone industry in this country. He could not help 
feeling that this resolution was taken without the Chamber 
having the fullest knowledge on the subject before it. 
The telephone, he claimed, was essentially a local, and not 
a national, industry, as quite 95 per cent. of the total 
messages were local in spite of the good trunk services. 
All the difficulties the Telephone Company bad had to 
surmount, and which the Post Office would have to 
surmount if it undertook to telephone the country, were 
purely local, and he sincerely hoped that the Chamber 
would pause before finally and irrevocably committing. 
itself to the idea of the State controlling the service, 
In all those countries where nationalisation had taken 
place the progress had not been so great as in the countries 
where the telephone industry h been carried on and 
managed locally. | 
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Mr, EMILE GARCKE said it was no use deluding them- 
selves in the belief that they should be satisfied with the 
progress of electricity in this country. If they compared 
the history of the progress of the science here with that in 
America and on the Continent, they found that we were 
to-day many years behind most civilised nations. He 
believed the cause of this was due to that spirit of 
municipalisation which had been so rampant during the 
last 20 or 30 years. He instanced the Tramway Act of 
1870 as the first sign of this tendency, and stated that 
this Act, which was passed as an experiment, was a com- 
plete failure. While the first lines laid down for the 
tramways were serviceable all was well, but after they 
were worn out it was almost impossible to obtain further 
money considering the stringent clauses of the Tramway 
Act. As regards telephony it was not fair to compare this 
country with Germany or America. Here, in London, we 
crowded the day's work into the limited time between 
11 a.m. and 4 p. m., while in Germany the telephones would 
be at work from 7.30 a.m. to 6 p.m. He considered that 
the vacillating policy of the Government was responsible 
for the present state of the telephonic industry. As regards 
electric traction, he did not think the municipalities should 
have the right of veto in this matter. A municipal 
monopoly was the most unsatisfactory of all, as having 
once commenced an undertaking the authorities strongly 
fought advancements and improvements in all forms. As 
an example of the disadvantage of municipal traction, 
he referred to the towns of Bradford and Leeds, which 
were only eight miles apart, but in spite of this, one had 
laid down its tramways with a Aft. 8lin. gauge, while the 
other was a Sft. 6in. gauge. This indie, prevented the 
joining up of the two systems, whereas a company would 
have made them interchangeable, and provide through 
Bervices. 

Mr. J. S. RAWORTH referred to the delays caused by 
local authorities in electric lighting by the practice of 
obtaining provisional orders and then deferring action. As 
to the potentialities of electric traction, it was now usual 
to find that by this means the returns of à tramway were 
increased 2d. per car mile, while the expenses were lowered 
2d., so that it made a total difference of about 4d. in a 
shilling. Tbis was quite enough to provide for interest on 
the capital required for equipment. 

Mr. C. H. W. Bices said that when iu Sweden recently 
he had been impressed by the telephone organisation in 
that country. As regards electric traction, he thought such 
undertakings were better managed by companies. He was 
not sure, however, that in the la:gor towns trams running 
on rails were the best solution of the street difficulties. 
He favoured rather the improvement of the street sur- 
faces and the use of self-propelled vehicles. 

Mr. R. PERCY SELLON detailed the troubles tbat munici- 
palisation of electrical undertakings had entailed from 
the manufacturer's point of view. It was a fact tbat the 
contractors had not made the profits which are usual in 
other engineering firms. This was due to the fact that they 
could not standardise their machines when every electric 
lighting committee wanted different apparatus. The lowest- 
tender craze was another cause for the cutting down 
of prices. The worst fault, however, was the want of 
standardisation, which hampored the manufacturer very 
much when competing against foreign firms. Personally, 
he did not fear that work would go abroad if once the 
radical step of standardisation could be carried out. He 
trusted that the resolution condemning the clause in 
the provisional orders for 1899 allowing corporations 
to manufacture, would receive the entire support of the 
Chamber. 

A SOLICITOR from Chesterfield, whose name we could 
not catch, said he did not agree with the previous speakers 
who said that our telephone system was worse than in otber 
countries. One must remember that in London there were 
some five millions of inhabitants, and that people were only 
too apt to compare the work of the telephone in this large 
city to that in towns of, say, 100,000 inhabitants abroad. 
. He had always found the telephone of great service to him 
in business, and that the charges were moderate. 

After one or two more short speeches the proceedings 
terminated by a vote of thanks to the chairman, 


THE ELECTRICAL ENGINEER, JANUARY 20, 1859 


FORTHCOMING EVENTS. 


_Fripay, JAN. 20. 
Royal Institution.—At 9 pm., Liquid Hydrogen,” by Prof. 
Dewar, M. A., LL. D., F. R. S. 
SATURDAY, JAN. 21. 


Institution of Junior Engineers.—At 3.30 p.m., Visit to the 
Streatham-hill Depót of the Brixton Cable Tramway. 


TUESDAY, JAN. 24. 

Northern Society of Electrical Engineers.—At the Albion 
Hotel, Mancheeter, at 8 p.m., ''Electric Traction,” by 
Horace F. Parshall, M. I. C. E, M. I. E. E. 

Society of Arts.—At 4. 30 p. m., Rhodesia and ite Mines in 1898," 
by William Fischer Wilkinson, F. G. S., A. M. I. C. E. 

Institution of Civil Engineers. —At 8 p. m., discussion on the 
papers on The Effects of Wear upon Steel Rails,” by 
William G. Kirkaldy, A. M. I. C. E., and On the Micro- 
photography of Steel Rails.“ by Sir William C. Roberte- 
Austen, K. O. B., F. R. S., A. I. C. E. 


WEDNESDAY, JAN. 25. 

Liverpool Engideering Society.—Royal Institution, Liverpool, 
at 8 p. m., Some Observations on the Rating of Machinery," 
by Oswald W. Young. 

Institution of Electrical Engineers —At 8 p.m., students 
meeting. Discussion on ‘* Systems of Electric Traction.” 


THURSDAY, JAN. 26. 

Institution of Electrical Engineers.—At Institution of Civil 
Engineers, at 8 p.m., ‘‘Rules for the Regulation of the 
Wiring of Premises for Connection to Public Supply Mains,” 
by J. Pigg, The Regulation of Wiring Rules,” by C. H. 
Wordingham, and the Institution Wiring Rules,” by R. E. 
Crompton. 

FRIDAY, JAN. 27. 

Physical Society.—At Burlington House, at 5 p.m., *'The 
Equivalent Resistance and Inductance of a Wire to an 
Oscillatory Discharge," by Edwin H. Barton, D.Sc., F. R. S. E., 
“ Exhibition of (a) A Dephlegmator, (b) A Temperature Tell- 
Tale,” by R. Appleyard, and On the Volume Changes 
accompanying Solution,” by T. H. Littlewood. 

Institution of Civil Engineers.—At 8 p.m., students’ meeting. 
“ King's Lynn Waterworks,” by F. C. Grimley, Stud. I. C. E. 

Institution of Junior Engineers.—At 8 p.m., at Westminster 
Palace Hotel. Lecture on Measurements of Elasticity,” by 
Prof. J. A. Ewing, F. R. S., Hon. M. I. J. E. 

SATURDAY, JAN. 28. 

Institution of Electrical Engiueers.— Students' visit to the works 

of the Electric Welding Company, Hindon-street, Pimlico, 


Institution of Junior Engineers.—Anniversary Dinner at the 
Westminster Palace Hotel, 7 p.m. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only. 


QUESTIONS. 
154. What are the advantages and disadvantages of dust 
destructors in connection with central stations—T. J. A. 
135. Should arc lamps for street-lighting be arranged zigzag 
alternately on each side of the street? Quote some of 
the methods of arranging them that are actually used in 
practice, and compare their relative merits, giving details 
as to distance and the current used in the lamps.—J. C. R. 


ANSWERS. 

Question No. 128.—In selecting meters for the measurement of 
current to consumers, what are the chief points to be 
taken into consideration ? 

Best Answer to No. 128 (awarded 10s.).—The following 
are the most important points to be considered in selecting 

a meter for the measurement of electric current : 


]. Accuracy. The maximum error should not exceed 
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2 per cent. at full load, 5 per cent. at quarter load, and 
5 per cent. at load. 

2. Starting current should be small All meters should 
start with 4^; full load, and stop immediately the current is 
Bwitched off. 

3. Small series-coil drop. This should not exceed half a 
volt at full load. 

4. The meter should not be affected by outside influences 
or capable of being readily tampered with, and should be 
provided with a dust and damp proof case (preferably iron) 
capable of being readily sealed. Variations of temperature, 
frequency, or barometric pressure must not materially affect 
the accuracy. 

5. In the case of energy meters the shunt loss should not 
exceed four watts. In this class of meter there is generally 
a tendency to run on the shunt, especially when subjected 
to vibration. This must be 9040 while retaining a low 
starting current. 

6. The meter should read direct in Board of Trade units. 

7. It should be capable of being readily tested and 
checked by a short time test, and also easily checked 
in situ. 

8. Cost of inspection and repairs should be low, and no 
periodie adjustments or winding should be necessary. The 
parts of the meter should be of a material not liable to rust 
or corrode, and as far as possible commutators and mercury 
baths are to be avoided. The weak spot in the otherwise 
excellent Thomson energy meter is the commutator. 

9. The registration of the meter should not be affected 
by a short-circuit, which blows the fuses. This is far from 
being the case with at least one well-known type of quan- 
tity meter ; a short-circuit may cause this meter to register 
high by 10 or 20 per cent. for some time after. In the 
case of mercury-bath meters a “sbort” is liable to throw 
out some of the mercury, thus introducing à permanent 
error. 

10. First cost should be small, not exceeding £5. 

11. In addition, when energy meters are used on alter- 
nating-current supply, it is exceedingly important that tbey 
should register true watts, and be unaffected by any lead 
or lag in the ciicuit. 

12. A meter which can be used for both alternating and 
direct current is, ceteris paribus, to be preferred. 


With reference to the question of employing energy or 
quantity meters, speaking broadly, energy meters will be 
found necessary in alternating-current stations, and it may 
be advantageous to employ them in certain districts in 
continuous-current supply where the pressure often exceeds 
the standard, as otherwise the excess pressure is nearly all 
lost to the station. Quantity meters are simpler than the 
former type, but generally require a larger starting current. 
The loss arising from this, however, may be nearly balanced 
by the shunt coil losses in the energy meter.—E. M. 


Answer to No. 128 (awarded 5s.).—A good registering 
meter should possess the following qualifications : (1) small 
starting current; (2) accuracy within wide limits ; (3) low 
total cost; (4) high capacity; (5) simple construction and 
compact form. 

1. The meter should start within 1:5 per cent. of full 
load. If, on a small installation, it failed to record the 
current taken by a single lamp, when the lamp was on for 
several hours each day, this would mean an appreciable 
loss to the company at the end of the quarter. 

2. The constant of à meter should not vary more than 
3 per cent. within its working limits. Any of the standard 
types now on the market, however, such as the Ferranti, 
Elihu Thomson, or the Chamberlain and Hookham, can be 
got to register within 2 per cent. The chief variation 
occurs at low loads, when, for a 25-ampere meter, there 
is a tendency to run quicker as the current falls below one 
ampere; the Ferranti meter, however, being an exception 
to this rule, as it runs slower. 

3. In dealing with the cost of a meter one must con- 
sider: (a) initial cost; (b) cost of maintenance—(1) inspec- 
tion, repairs, etc., (2) energy consumed by meter. (b) is 
more important than (a) as a cheap meter may require 
more frequent inspection because of low capacity, or extra 
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watts may be consumed in a wasteful shunt circuit. The 
cost of renewals and repairs always has to be allowed for, 
but if extra money is put into good workmanship it is 
enerally found that the total cost will work out less than 
or a meter whose first cost was small. 

4. Small capacity means more supervision, and the cost 
of maintenance is therefore increased. The great dis- 
advantage of a meter having a small range is that no 
trace of a record of any previous reading remains when it 
is again set in working condition, therefore a meter should 
possess as large a range as possible, and in this case motor 
meters come first, as this question does not occur, their 
capacities being infinite. 

5. The working parts of the meter should bo protected 
from all dirt and moisture. The instrument should there- 
fore be completely enclosed in an outer case, only leaving 
the necessary openings for the leads to be inserted. It 
could thus be kept free from all dust and damp, the meter 
would remain clean, and there would be less chance of a 
short-circuit if the whole arrangement remained dry. 

The meter should be portable, and of a convenient size 
and weight. All such instruments should be corrected for 
any error due to change of temperature, and continued 
running should have no effect on the value of the constant. 
It such does occur, it may be generally attributed to the 
current weakening the retarding force of the meter, such 
4s the weakoning of permanent magnets after long use. 
lt should, therefore, be noticed whether this force is of 
sufficient strength to remain unaffected by the passage of a 
current tbrough the meter. Influence meters record very 
small currente, but they possess disadvantages which 
counterbalance thie. Electrolytic meters will record very 
low currents, and, like influence meters, they are affected 
directly the current is switched on—there is no “friction at 
starting" to overcome. But their capacities are not large. 
For the above requirements motor meters offer the most 
convenient type.—H. M D. 


Answer to No. 128 (awarded 58.).— In selecting from the 
few types which there are at present in the market the 
following points should be taken into consideration. The 
instrument sbould be as cheap in first cost as is consistent 
with substantial and accurate workmanship, which is indis- 
pensable in an instrument from which so much is expected 
as the electricity meter. The meter should be enclosed in 
a strong case of cast iron or other suitable material, both 
dust and damp proof, and the indicating gear should be 
direct reading and boldly figured, so that the instrument 
may be easily and accurately read in the inaccessible 
position in which it is often necessarily fixed. Special 
attention should be paid to the terminals. In most 
existing types of meters these leave much to be desired, 
as most engineers know who have seen their workmen 
struggling to connect up a heavy cable in a confined 
situation. It is very desirable that the instruments should 
be sealed after leaving the test-room, so that it is impossible 
for the adjustment or registering gear to be injured or 
tampered with, and to this end the double sealing arrange- 
ment, primarily due to Messrs. Ferranti, should he adopted 
whereby the terminal chamber only is accessible to the 
workman. 

Now that 200-volt distribution is being adopted on all 
sides, low starting current is of tbe utmost importance, 
and the writer believes that there are very few, if any, 
instruments on the market at the present time which will 
record the energy consumed by a 200-volt 8-c.p. lamp 
continuously, This is a most important point, and 
probably leads to a considerable loss of revenue by supply 
authorities. 

Certain types of direct-current meters, depending upon 
a residual field to a certain extent for their working, are 
very liable to be rendered inaccurate if an abnormal 
current is passed through them, as, for instance, an acci- 
dental “ short,” and the writer remembers testing a meter 
of this type which he found registered 15 per cent. high 
at light loads due to this cause. 

In most types of alternating meters a shunt coil is 
employed in addition to the usual series coil. Thus a 
certain amount of energy is wasted in shunt exciting 
current, besides the extra trouble and expense of burn 
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outs " and defective shunts. This is, however, a necessar 
evil, as those meters which only possess a series coil, 
and depend upon a rotary field for their working, 
have not sufficient “torque” to enable them to start or 
record accurately at light loads, and probably more loss 
would ensue from this cause than by using a wattmeter. 
A point frequently overlooked in connection with alter- 
nating supply is the fact that a good alternating-current 
meter should measure true and not apparent watts; at any 
rate that should be the case with those consumers who use 
motors, arc lamps, or other consuming devices of an induc- 
tive nature. Instruments of the ampere-hour class greatly 
over-register, while some so-called wattmeters under-register 
on an inductive load. 

Meters of the clock type have been much improved 
lately, and may be depended upon to register both large 
and ‘small currents with considerable accuracy, but the 
writer is of opinion that, although admirable for laboratory 
use, instruments of this type are, at the present time, too 
complicated, and require too much attention for successful 
commercial use upon a large scale. 

Other points to be considered in selecting a meter are: 
the C? R loss should be as small as possible, insulation 
resistance high—a matter much neglected—and further, 
that one pattern, wisely selected, should be adhered to. 
All those who have a variety of types and patterns of 
meters in use know the trouble and confusion it entails, 
both in the test-room and on consumers’ premises, where 
different brackets, boards, insulators, etc., will be required 
for each type.—Wwm. J. SOWTAR. 


Question No. 129.— In overhauling an engine a crack is found 
between the low-pressure cylinder exhaust port and the 
steam jacket. How would you determine the loss in steam 
and coal—say for a run of six hours daily? Give an 
example if possible. l 


Best Answer to No. 129 (awarded 10s.).—The weight of 
steam that will escape into a space in which the pressure 
does not exceed 58 per cent. of the gross pressure of the 
steam is in 70 seconds just equal to the gross pressure of 
the steam upon an area equal to the area of the orifice. 
We will suppose the sectional area of the crack is equal to 
1:2 square inches, and the steam in the jacket is 80lb. 
pressure by gauge, and if 1lb. of coal produces 7lb. of 
steam, what is the loss of steam and coal in six hours ? 


80lb. + 15lb = 95lb. gross pressure. 

95 x 1'2 = 114lb. of steam that escapes in 70 seconds. 

70 seconds: 3,600 seconds an hour.:: 114lb : 5,862:85711b. 
escaping in one hour. 

5,862 8571 x 6 =35,177'142lb. escaping in six hours. 

$5,177:142 — 2,240 — 15 704 tons of steam escaping in six 
hours. 

15:704 + 7 — 2:243 tons of coal consumed in six hours. 


Answer.—Loss of steam in six hours, 15 704 tons. 
Loss of coal in six hours, 2:245 tons. 


TELFORD, 


Answer to No. 129 (awarded 5s.).—According to a 
well-known rule, the weight of steam that will escape 
into a space in which the pressure does not exceed 58 

r cent. of the gross pressure of the steam is, in 70 seconds, 
just equal to the gross pressure of the steam upon an area 
equal to the area of the crack. In determining the loss of 
steam and coal, it is first of all necessary to find the area 
of the crack. Suppose the area of the crack is equal to 
1 square inch, and the steam in the jacket is 551b. by the 
steam gauge. Assuming that llb. of coal evaporates 10]b. 
of water, the loss in steam and coal in & six hours' run is 
as follows : 


The gross pressure of steam = 55 + 15 = 70lb. 

The steam which escapes in 70 seconds = 70lb. x 4 square 
inch = 351b. 

Six hours = 6 x 60 x 60 = 21,600 seconds. 

Then the steam which escapes in six hours = 

21,600 x 351b. _ 19 8001b, 
70 seconds, 

10,800 = 4-821 tons, 
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Tbe: loss in coal in six hours = - 
4821  .4821 ton. 
10 


F. BRUTON. 


ELECTRIC LIGHT AT POPLAR. 


The following extracts from Mr. Alfred Blackman's report to 
the Electric Lighting Committee of the Board of Works for the 
Poplar District will give some idea of the work which is now to 
be put in hand. Mr. Blackman hopes to get the specification 
issued in about four weeks from now. 

Mr. Blackman commences his report by stating that in 
framing it he had constantly before him the necessity of 
arranging everything in such a manner that, as she under- 
taking grew and the demand for electricity increased, exten- 
sions could be carried out expeditiously and without, interruption 
to the supply, or altering previously installed plant. The site 
selected was in all respects but one unusually favourable. It 
was situated in about the middle of the area to be supplied. 
There was water available for condensing purposes. Seaborne 
coal could be brought practically alongside by water. It was 
near the dust destructor, and the shape of the land was very 
good indeed. Those considerations by far outweighed the 
extra cost of foundations the use of the site would necessitate. 
So far as the engine foundations themselves were concerned, 
they could be e quite secure at a cost not exceeding £170 
for the whole site, in addition to what they would have cost 
had the subsoil been good. Owing to the type of plant he pro- 
posed to use, the weight upon the foundations would be very 
small—the pressure of the plant upon the concrete engine 
foundations would not exceed 1l'6cwt. per square foot distri- 
buted over the whole area of the engine bed. There were 
many areas in which it was very difficult indeed to decide which 
of the different systems available should be adopted, owing to 
the various considerations which tell in favour of the one 
system or the other being very nearly balanced, but the Poplar 
district was not one of them. After the most careful considera- 
tion, Mr. Blackman unhesitatingly advises the adoption of the 
low-tension continuous-current three-wire system, with a 
pressure of 460 volts between the outside wires, and supplying 
energy to consumers at 230 volts pressure. l 

Description of Proposed Generating Works.—Mr. Blackman 
submits two plans of the proposed works, showing the general 
arrangement of the plan in outline. Plan No. 1 embraces the 
whole of the site, and is intended to show the amount of plant 
the works will contain when the whole site is covered, and to 

ive the committee some information in regard to the capa- 
ilities of the works site. In the general arrangement of the 
works and plant the future has been carefully considered and 
everything arranged so that extensions can readily take place 
without interfering practically at all with previously installed 
lant ; no plant of a temporary nature is required or provided 
or in the execution of this scheme, but as the undertaking 
grows it will simply be added to. The works assume the form 
of onelong row of engines and dynamos, one row of econo- 
misers, and one row of boilers ; the construction would be com- 
menced at one end and carried forward to completion, the 
buildings being extended from time to time as found necessary, 
and the end of the engine-room and boiler-house enclosed with 
a movable partition, which at each extension would be taken 
down and re-érected in its new position until the last portion 
of the building required on this site was erected, when a 
permanent gable would of course be built. The generating 
plant shown in outline consists of 14 sets of high-speed com- 
pound, vertical, surface-condensing engines, each coupled direct 
to a shunt-wound continuous-current dynamo. The dynamos 
would be two-pole machines in the case of the smaller sets and 
multipolar in the case of the large sets. The capacity of the 
14 units of plant shown on the plan are as follows: two 
plants of 90 kw., two plants of 210 kw., and 10 plants of 
450 kw. capacity each, making a total capacity of 5,100 kw. 
The whole of the generating plant the site is capable of accom- 
modating when running fully loaded would generate, therefore, 
5,100 Board of Trade units per hour, but in practice it is alwa 
necessary to hold one set of generating plant in reserve, capable 
of taking the place of any one of the plants running on the load, 
which reduces the available output of the dynamos to 4,650 
Board of Trade units per hour. In order to give some indica- 
tion of what this output means, it may be stated that taking 
the total length of the streets of the district as 61 miles, to light 
them all, including side streets, in the same manner as it is now 
proposed to light the main streets, the total consumption of 
electricity would not exceed 850 units per hour, which, deducted 
from our total works output, would leave 5,800 units per hour 
for sale to private consumers, or sufficient to light simul- 
taneouely the equivalent of 114,000 8-c.p. lamps, or deal with 
the demands of 228,000 lamps coupled to the mains. When 
the site is covered with plant it may be expected that the works 
yill have an output of 4,500,000 units per annum, which, sold 
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at Sd. per unit, represents an annual revenue of £56,250. The 
two est municipally-owned 5 supply undertakings 
in the ub see at present are those of the St. Pancras and 
Hampstead Vestries, which have a kilowatt capacity of 1,850 
and 1,065 respectively. Plan No. 2 shows in full black lines 
the outline arrangement of the buildings and plant to be erected 
for a commencement. The plant shown in dotted lines shows 
the additional plant the buildings will be capable of accom- 
modating after the first instalment. The plant as shown consists 
of two 90-kw. and two 210-kw. generating plants, consisting of 
four high-speed engines coupled direct to four shunt-wound 
dynamos, as before described, and four boilers, together with a 
main switchboard, balancing transformer, booster dynamo, 
steam; pi hot-well, cold-water tank, pumps, economiser, etc. 
The buildings and chimney shaft are large enough to accom- 
modate, without further extension, two and a half times this 
plant, or 1,500 kw. The works at these two stages would have 
a total dynamo capacity of 600 kw. and 1,500 kw. respectively, 
and would be capable of dealing with the demands of 32,400 
and 86,400 8-c.p. lamps installed in consumers’ houses, in 
addition to the public lighting recommended in this report. 
y.—It is proposed to use seaborne coal, probably 
from the Newcastle district, which should be obtained in barges 
alongside the dust destructor works at a cost of about 12s. per 
ton ; the coal will be in the form of very small pieces or powder, 
and will lend itself well to mechanical unloading, and although 
this will not be n at the very commencement of supply, 
directly the work warrants it, the barges will be unloaded b 
means of an elevator driven by an electric motor, which wi 
pick the fuel up out of the barge and drop it into the small iron 
tramway trucks, by which it will be conveyed to the works. 
From the commencement the fuel will be conveyed from the 
water's edge to the coal bunkers in the boiler-house by a light 
Iron tramway of about 24in. gauge, which will run over the 
weighbridge at the entrance to the dust destructor yard and 
ight over the coal bunkers in the boiler-house, and the ashes 
be removed by the same means, and arrangements can 
probably be made to dispose of them along with the ashes, etc., 
m the dust destructor. 
Boilers. —Water-tube boilers are recommended on account of 
their durability, quick-steaming powers, economy, and com- 


pactness. Quick-steaming powers are also indispensable in an 
electricity works serving an area at all liable to ; in many 
London electricity works the rate of output du a fog is 


heavier than at any other time, and when it is remembered that 
the works are liable to this sudden and severe call upon them 
at almost any moment throughout a considerable portion of the 
year, this point need not be further insisted upon. Quick 
steaming boilers have also a very im t bearing upon the 
economical working of the plant ; a much larger proportion of 
the total fuel consumed in the works than is generally supposed 
is expended in bringing the boilers up every day to their work- 
ing pressures ready to take the load as darkness comes on. The 
water capacity of a Lancashire boiler is 24 times as great as the 
water capacity of a water-tube boiler, and approximately 24 times 
the fuel is required to bring the Lancashire boiler up to its 
working pressure com with a water-tube boiler, and when 
it is considered that o 25 per cent. of the total fuel used is 
expended in raising steam every day, the advantage of having 
a boiler holding a small amount of water will be apparent. By 
the use of ** double-deck ” water-tube boilers twice the power 
can be installed per square foot of floor space as compared 
with boilers of any other class. By this means the 
same power can be put on a given area with the 
boilers all on one level as could otherwise be installed 
by placing them on two floor levels, one above the other. 
The maximum amount of power can thus be placed in a less 
expensive building than would otherwise be the case, and no 
fuel has to be lifted. All the boilers after the first instalment 
will be **double deck” boilers. The boilers will be constructed 
fora Lg) sping tl of 185lb. per ue inch, and the steam 
superheated after leaving the steam-drum to a temperature of 
about 100deg. F. above the temperature corresponding to the 
boiler pressure, or to a total expenditure of 470deg. F. The 
boilers will be fitted with mechanical stokers; the quality of 
coal it is proposed to use and the absolute necessity of smoke- 
lem working renders them necessary. A certain amount of 
economy is also gained by their use, owing to the perfectly 
even firing and to the non-admission of cold air to the boiler- 
beating surfaces and flues, caused by opening and shutting the 
fire-grate door where hand-firing is resorted to. 

Dust Destructor.—At the time of writing the dust destructor 
has not been brought up to full work ; Mr. Blackman therefore 
has been unable to measure the temperature of the flue ga 
or form any opinion as to what its steam-raising capabili ities 
may be. e works will be in a good position to take any hel 
that can be derived from the dust destructor in the future, and 
can make use of what steam can be obtained without alteration 


to the ment of plant proposed in this report. 
Mains.—An adequate system of distributing mains will be 
laid large en to meet the demands for all time coming, and 


its capacity will be increased from time to time by laying new 


feeders between it and the works, and thus establishing new 
feeding points. Some five feeders and 10 miles of distributors 
will be put down at once. 

Oost of the Electric Light to Consumers and Method of 
Charging. —In every case that has come under Mr. Blackman's 
notice the practice in fixing the price per unit to consumers has 
been to adopt such a price as was expected to about cover the 
cost of supply during the first year of the undertaking's life, it 
being no unusual thing for a consumer who adopts the electric 
light at the commencement of supply in his district to pay for 
his first year's consumption at the rate of about 6d. per unit, 
for the second year's consumption at. the rate of about 5d. per 
unit, and in the third year ala. per unit or less. It would be 
hard to imagine a more unbusinesslike arrangement, for such a 
mode of procedure is calculated to greatly discourage anyone 
from using the electric light at the commencement of supply, 
with the knowledge that by waiting a year or two for prices to 
find their level he will escape altogether the heavy initial charges. 
After discussing the question fully, Mr. Blackman recommends 
his Council to adopt the maximum demand system of 
charging, and to fix the price for current for lighting purposes 
at 54. per unit for one hour's use or less of the maximum per 
day, and 4d. per unit for all subsequent consumption, this 
charge to apply to both public and private lighting, and no 
rental for meters to be charged. For current used for driving 
motors, the price recommended is 3d. per unit for the first 
hour’s use or less of the maximum per day, and to supply all 
subsequent consumption at 11d. per unit. 

| ic Lighting.—The engineer strongly recommends that 
the whole of the streets in which the consumers' network is 
laid be lighted with electricity. The number of street lam 

required would be 54 10-ampere aro lamps, which would 

replaced at midnight with 108 ME d incandescent lamps ; 
71 7j-ampere arc lamps, which would be replaced at midnight 
with 142 16-c.p. incandescent lamps; and 42 20-power incan- 
descent lamps placed in the 24 existing gas lanterns in streets 
where the consumers' network is laid, but which are not of 
sufficient importance to justify lighting them with arc lamps. 

The estimated capital cost of the work recommended in the 
report is as follows : 


Land and Buildings. | 
To lande (ZEEL 6% „eee EFF (KAALI eee ee 0 £3,200 
To buildings and foundations and chimney shaft - . ......... 8,7 


To cooling water tanks for condensers and pipe work 


between same and canal 5 € 500 
To coal tramway and two iron trucks for same sas 350 
t, —É——HÓ cies £12,789 
Works Equipment. 
Engines, dynamos, and condensing plant of a capacity 
Ua LM M ————— £9,500 
Boilers, superbeaters and mechanical stokers, and feed. 
water heater, including brickwork setting for the boilers 
themeelves, but no flues, which are included in the 
estimate for the buildings . . . 4, 100 
Battery, battery stands, and regulating gear ................ . 2,000 
Balancing transformer and booster...................—.... e os 1,500 
Works' main switchboard, not including platform, which 
is included in buildings ẽ 4ẽ42 tt 1, 000 
Steam and water pipes, valves, hot-well and boiler feed 
pumpdo2ͤ2:lͥ.:̃ —:dUꝛ - Ä 2 o—dw . —ͤ—RͥU[ — ˙ . — Ä 2, 050 
Overhead travelling crane for engine - room . . 600 
Testing instrumente e . . 150 
Office furniturt»i v I é æ4 . . 4 . . 150 
Toi! FCC £21,050 
s Mains and Street Work, 
Consumers’ network laid in streets and roads scheduled in 
FPort : n AA e F : 
Four feeders run between works to the feeding pointe 
mentioned in report U—EᷓãtẽK4õ„ eee ͤ 2 ꝙe L( . ( . 5,713 
Street and road work.... . 226 22 2, 790 
fr,. ĩðq ĩðͤ TEUER FESSA ea ete Kan £16,643 
Public Street- Lighting. 
125 combined arc and incandescent lamp columns, erected 
complete t t4%EP . . . e 850 
Alterations necessary. to convert 42 existing gas lamp - posta 
from 12. c. p. gas to 20 c. p. electric lampe ................... a 168 
6'‚VJ. — ess £5,018 
Summary. 
To buildings, etc., including site. . . . . ove £12,789 
To works equipmend . . . . . . . . 0 q 1,050 
To mains and streeb work e 4 2 . 16,643 
To 1 lighting ———ÓÁÓÓ 5,018 
Add for house services, meters, etc., to end of first year's 
Working 37 ee» 3, 000 
Add for preliminary and parliamentary expenses to date of 
commencing supply e IEtt ones . . . . . 2, 500 
Add for contingencies.............. —— F 1. 000 
Grand total EP $9909090060000€dB eee Ga £62,000 
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In the second year’s operations about £2,500, in addition to 
the above, will be required to provide additional house services, 
meters, etc., for new consumers. 

Mr. Blackman also gives estimates of the probable revenue 
during the first two years, which we have been obliged to omit. 
These show that the undertaking would soon pay its way. 

Mr. Blackman concludes his report as follows: In order to 
estimate the results of the first two years’ working of the under- 
taking, it has been necessary to assume a certain output, and 
this is the only factor of doubt in the whole matter. The com- 
mittee, however, have it in their power, by adopting the scheme 
for public lighting included in this report, to make the greater 
proportion of the revenue on the first year’s working a matter 
of absolute certainty, and for the rest it will no doubt be noted 
that I have reckoned upon obtaining a larger output for private 
consumption than hasbeen represented to the committee as likely 
in a former report; but the conditions under which I expect to do 
this are vastly different, for not only will the electricity be sold at 
14d. per unit less than was proposed in the earlier report referred 
to, but more mains will be laid, and consequently the supply 
will be within the reach of more people. This report provides 
for the laying of 10 miles of consumers' network, as against 
less than eight miles in the previous report. Should this 
report be adopted as it stands, I feel sure that with energetic 
management the units I have indicated will be sold, always 

roviding that the committee enter into some arrangement 
or assisting consumers over the initial cost of wiring their 
remises in good time before the commencement of supply, 
in order that the works may have a private lighting 
load from the very commencement of supply, and it will be 
necessary to arrange that any firm that may be entrusted with 
the wiring of consumers’ premises under arrangement with the 
committee take all reasonable steps to obtain consumers by 
canvassing or otherwise. I would also suggest that the com- 
mittee would do well, at the commencement of supply, to hold 
an exhibition, either in the new works or some other approved 
lace, at which manufacturers of electrical plant and electric 
house fittings would exhibit in return for free floor space and 
a free supply of electricity with which to work and show off 
their exhibits. The exhibition, which would be free to rate- 

yers, might well lasta week and public interest be aroused 
y a popular leeture with experiments given nightly in the 
exhibition hall. The expense of such an exhibition would be 
small, and in many places such a method of introducing the 
new light has been attended with much success. Summarised, 
my recommendations are as follows: that the low-tension con- 
tinuous-current system be adopted with a pressure of 460 volts 
between the outside wires, and giving a service to consumers at 
230 volts ; that an adequate system of mains be laid before the 
commencement of supply; that from the commencement of 
supply consumers be charged as low a price for current as is 
consistent with making no loss upon the second year's working, 
and that no meter rents be charged; that gas be done away 
with for public lighting along the whole route of the elec- 
tricity supply mains; that steps be taken to ascertain upon 
what terms an outside wiring company will wire premises for 
consumers free of all initial cost. 

We must congratulate Mr. Blackman on his report, and still 
more on the fact that it has been adopted in its entirety. 
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ELECTRIC LIGHT CHARGES AT HANLEY. 


We have received the report of the Hanley Electric, Lighting 
Committee on the maximum demand system of charges and 
upon points raised by a deputation from the North Staffordshire 
Traders’ Association to the Corporation. The report states that, 
in interviews between the association and the borough engineer 
2} years ago, exactly the same objections as were now brought 
forward were made and answered. The association consists of 
two parties—namely, the all-round uniform price party and those 
who admit the necessity for a scale of different S 81 Those 
who asked for the withdrawal of the maximum demand 
system and price to be lowered all round 24 years ago 
from 6d. to Sd. now ask for the withdrawal of the 
system and the price to be lowered from 5d. to 4d. A 
two years trial of the price at 5d. converted à small 
profit into a small deficit, which showed signs of increasing. 
The committee then decided to give the maximum demand 
system a fair trial for the same length of time as with the price 
at 5d., and they think it unreasonable to expect them to 
abandon it before even one year is passed. If they abandoned 
the maximum demand system they would have to face the 
question of what they should do with the new customers who 
have had the light installed on the faith of the reduced charges 
for long-hour consumption. The committee then point out 
that no better authority should be required as to the value of 
the maximum demand system than that no fewer than 70 towns 
in the British Isles employ it. 'The report describes the 
maximum demand system as follows ; The consumer is asked to 
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pay 24d. per unit for all the energy he consumes, and this is 
checked by the meter. This price is uniform to everybody 
for any amount, and covers the cost of distribution and 
generation of the current. He is also asked to pay 23d. per 
unit to cover the charges incurred on the interest and sinking 
funds on the buildings, etc. But he is only required to pay 
this up to the amount of his maximum demand for the period 
of time per day fixed by the Council. After this he only pays 
for the energy supplied. 
As to the uniform price in electricity, the few towns which 
have not adopted the Wright (or maximum demand) system have 
not an all-round uniform price. Bradford, though often taken 
as an example, has many different prices. The deputation, 
says the report, can scarcely have fully considered the effect of 
this uniform-price system. With it, all businesses using light 
for more than four hours per day would soon be ruined. Also, 
the ratepayers would not pay for street-lighting on euch 
terms. The same applies to charges for heating and power. 
It might be seen by the accounts that it was not poasible 
to make ends meet by a uniform price, even at 6d. 
per unit, where customers took less than an average 
of 14 hours per day throughout the year. It was 
evident that steam could not be got up for 14 hours pet 
day only as economically as for three, six, or ten hours, and if 
it were not for long-hour consumers the cost of generation, 
which in 1897 was 24d., would greatly exceed that amount. 
The great merit of the maximum demand system is that it 
tends to make all customers equally profitable, whereas, 
although with a uniform price it makes some very profitable, 
a great proportion would be unprofitable. The committee were 
not wedded to the Wright indicator if a better one were brought 
out, but they were in favour of a sliding scale of charges accord- 
ing to the length of time a consumer used the engines and 
mains. No system has met with the success of the maximum 
demand indicator, although many systems have been tried. This 
indicator is guaranteed accurate, and took no notice of lamps 
accidentally turned on for a lees period than 15 minutes. 
One member of the deputation laid great stress on the fact that 
while he was paying 5d. per unit another man was paying less. 
He did, as a matter of fact, obtain the current at 24d. as soon 
as he had passed the line. It was to make those who used a 
small amount of current pay their fair share of the interest 
account that this scale was devised. As to separate private 
plants it has not been found to be practicable to lay down a 
separate plant to supply electricity for 14 hours per day ata 
less cost than 49d. per unit. It has not been done in London, 
where the prices are 6d. and 8d. per unit. 
In comparing the accounts for the nine months ending 
Sept. 50, 1898, with the corresponding period of 1897, the 
estimated loss for three quarters was £357. The total revenue 
at 24d. amounted to £337, which being half price represents 
the benefit derived from these consumers collectively. The 
revenue from the same customers in 1898 was £2,650, as com- 
pared with £2,711 for 1897. This was a diminution of £61 
instead of £357. The number of units consumed by these 
customers in 1897 was 138,600, and in 1898 146,047, an increase 
of 7,447. The increase in the maximum output during 1897 
was 35 kw., in 1898 it had been 80 kw. The report then 
advises the Council to persevere and extend the Wright system, 
and suggests that until at least some of the 70 towns using it 
have abandoned the maximum demand system, they should 
consider the matter as settled. The loss to the under- 
taking through the prolonged controversy has been esti- 
ma at £2,000. A great disadvantage under which 
the undertaking exists is its low first price. How- 
ever, the accounts are so favourable that the committee 
ropose that after Jan. 1, 1899, the charge for electricity should 
be 5d. per unit (with a discount of 5 per cent. for payment 
within 21 days) for all consumed in the quarter up to 150 hours 
of the maximum demand indicated, and 2}d. (net) per unit for 
all consumed beyond that amount. These prices give an abate- 
ment of 5 per cent. to consumers collectively, and the com- 
mittee hope that an increased demand will result. At the 
end of the report an appendix is given showing the methods 
and prices in use in various large towns in the British Isles. 


CORPORATION OF LONDON ELECTRIC LIGHTING. 


ELECTRICAL ENGINEER’S ANNUAL REPORT. 


The following is the full text of Mr. Voysey’s report for 
1897, which bas just been issued. It is regrettable in view 
of the present situation that these reports are not made u 
at an earlier date, as the 1898 figures would be most useful. 
The report is dated Oct. 17, 1898, and reads as follows : 

In accordance with my custom in the past, I beg to have the 
honour of laying before you a short report of the progress made 
in matters connected with my work as your electrical engineer 
and electric inspector during the year ending Dee. 21, 1807. 
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The report deals with the following subjects: (1) electrical 
testing ; (2) public electric lighting (main streets) ; (3) public 
electric lighting (side streets) ; (4) private electric lighting ; (5) 
electricity streets works in relation to the public safety. The 
words ‘‘the company ” throughout the following remarks mean 
the City of London Electric Lighting Company. 
Electrical Testing.—Seventy-eight instruments have been 
submitted to me for testing. The bulk of these were meters, 
and were submitted by consumers who doubted the accuracy 
of their registrations. The tests of these meters resulted as 
follows : 344 per cent. were slow ; 224 per cent. were fast ; 
45 per cent. were approximately correct. The maximum per- 
centage error in the slow meters was 11°4, and the mean 
percentage error was 5:2. The POM e in the fast 
meters were 15°4 and 6'4 respectively. hese results are 
somewhat better than the results recorded during the previous 
year. In the course of my work in testing meters I had occasion 
to observe certain peculiar variations in the speed of meters of 
the type known as Shallenberger. I made a careful investiga- 
tion of the matter, and having discovered that the cavse of the 
variations was to be found in the generating machinery of the 
company, I made a number of tests to determine the exact 
amount of the variations under different conditions at the gene- 
rating station. Several consumers having applied to the com- 
pany to provide them on hire with certified meters, I was called 
upon by and at the expense of the company to test meters for 
use on the said consumers' premises, and I found the meters so 
submitted to be approximately correct except in two cases. 
have had one application, under Clause 39 of the provisional 
orders, to test the electric pressure at a consumer's terminals. 
On terms approved by you I have carried out the testing of 
certain wires, fittings, and instruments, which is not provided 
for in the provisional orders. The testing fees amounted during 
the year to £72. 19s., or about 34 per cent. more than the fees 
in the previous year. 

Public Electric Lighting (Main Streets).—The following table 
is a comparative statement for the years 1895, 1896, and 1897 
of the interruptions and delays which have taken place in the 
lighting of the public electric lamps, based on the reports of the 
police, supplemented by those of myself : 

1895. 1896, 1897. 

ne total grues of arc 

ampe in lighting on 

Dec. 31 a 


The number of lamp 
failures reported by 
the police 

The namber of lamp 
failures reported by 
your electrical evgi- 


493 


609 


Totals 
The sum of the figures 
representing for each 
lamp the total number, 
of minutes durin 
which it was repor 
as not alight 
The average time per 
lamp of extinction in 
minutes 
The total number of 
lampe late in starting 
as reported by your 
electrical engineer...... — 
Tbe sum of the figures 
representing for each 
lamp the total number 
of minutes durin 
which it was 5 
as late in starting... .. — 
The average number per 
lamp of minutes late.. — 12 
Penalties inflicted on the l 
company or A n i 
po y police.. 
eee by your 
electrical engineer 
Penalties inflicted on the 
company for lateness 
in starting reported by 
yourelectrical engineer 


126,275 126.587 347,215 


214 167 236°8 


4,132 98 


778 
7:9 


49,166 


£315 1 0 
33 15 2 


£12719 4 £148 1 10 
81710 912 3 


204 17 2 


3 410 
Total amounts of penalties £136 17 2 4362 11 3 £352 1 0 
, The proportion of the 
total time of failure 
to the time of ible 
failure —i. e., the total 
number of lamps multi- 
plied by the total 
number of minutes 


during which they 
should by contract be 
lighted..................... 0˙1 percent. 0:1 per cent. 0:27 per cent 
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Dividing the failures into 1895. 1896. 1897. 
those affecting single 
lamps and those affect- 
ing groups of lamps: 
The proportion of 
the time of single 
lamp failures tothe 
total timeof failure 
The proportion of 
the time of group 
failures to the total 
time of failure was 
The number of occasions 
on which group failures 
occurred 
The lamp failures and 
late startings were dis- 
tributed among the 
various circuits in pro- 
portion to the following 
figures : 
Circuit A. 
Circuit 8d roe 


34 per cent. 31 per cent. 18 · 5 per cent. 


66 per cent. 69 per cent. 81 5 per cent. 
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I regret to say that the arrangements for testing the supply of 
electricity to the public lamps have not yet been made. The 
company, who is responsible for the provision of instruments at 
its own expense, is now in communication with the Board of 
Trade as to its requirements, the instruments being subject to 
the Board’s approval, and in view of the recent correspondence, 
a copy of which was forwarded to your honourable committee 
by the Board of Trade, I think there is no reason why the pro- 
vision of the necessary instruments should be much longer 
delayed. It is an exceedingly important matter, because with- 
out proper arrangements for testing the duration and value of 
the supply of electricity to the public lamps, the means of ascer- 
taining how far the public lighting agreements are fulfilled are 
quite insufficient. Comparing the year 1897 with the preceding 
one, it will be seen from the foregoing table that the total 
number of lamp failures has almost doubled, and the total time 
of extinction, taking the sum for all the lamps, has increased to 
a still greater degree. The proportion of group failures to single 
lamp failures has immensely increased. The former have been 
almost universally due to faults arising in the insulation of the 
cables, while the latter are ae due to defects in the lamps 
or carelessness of trimmers. In my report of last year I 
pointed out that the expense and trouble to which the company 
is put by the breaking down of its cables supplied the strongest 
incentive to the company to solve the problem. I may say that 
the old cable has now been replaced by a different type of cable. 
Much more care, it would appear, has been observed by the 
company in lighting the lamps at the time specified in the 
agreements. 

Public Electric Lighting (Side Streets).—The year 1897 has 
not been one of very visible progress towards a decision as to 
the lighting of the side streets. But great progress has been 
made towards a settlement of the most important disputes 
between your honourable committee and the company as to the 
meaning of the public lighting agreements. As you are well 
aware, the points in dispute are of the utmost importance, and 
it must be a source of satisfaction to your honourable com- 
mittee to know that you will be able to obtain a ruling of the 
High Court of Chancery in the matter. 

rivale Electric Supply.—As regards the continuity of the 
supply to private consumers the year 1897 shows an improvement 
on the preceding year, as there has not been, as far as I am 
aware, any occasion on which an extensive interruption of the 
supply has occurred. At the end of 1896 the equivalent of 
247,785 lamps of 8 c.p. were connected to the company's 
system of supply; at the end of 1897 this number had reached 
296,012, an increase during the year of about 19 per cent. 
Electricity Street Works in Relation to the Public Safety.—I 


| am.glad to ssy that the year, as far as I am aware, has been 


free from any accident or injury to the public by electric shock 
or gas explosion arising out of the electric lighting works in or 
under the streets. The company has, I believe, continued to 
carry out or maintain the following precautions, with a view to 
comply with the Board of Trade regulations and secure the 
safety of the public: (1) the regular inspection of street boxes 
for the presence of gas, and the notification of escapes of gas 
to the gas company ; (2) the plugging and packing of the ends 
of pipes and conduits to prevent gas coming into the boxes 
through them ; (3) the connection to earth of arc lamp standards 
and brackets ; (4) the protection of the arc light cables in the 
base of the lamp-posts over underground conveniences, 
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COMPANIES’ MEETINGS AND REPORTS. 


EASTERN TELEGRAPH COMPANY, LIMITED. 


The fifty-tbird half-yearly ordinary general meeting of this 
Company was held on Thursday, the 19th inst., at Winchester 
House, Old Broad-street, E.C., to receive the directors’ report and 
accounte, elect directors and auditors, and transact the ordinary 
business of the Company. The report of the directors for the 
half-year ended Sept. 30 last states that the revenue for the period 
amounted to £444,012, the ordinary expenses £121,377, and for 
repairs and renewale of cables, etc., £41,717, depreciation of spare 
cable £2,523, income tax £6,965, leaving a balance of £271,430, 
to which is added £3,568 brought from the preceding half year, 
making a total of £274,998. From this balance there has been 
paid interest 6n debentures and debenture stock, £29,855 ; divi- 
dend on preference shares, £10,148; dividend on preference 
stock, £14,548; and two interim dividends of 23. 6d. per 
share each on the ordinary shares, £100,000, together absorb- 
ing 4154 551. After carrying £10,000 to the reserve fund 
for maintenance ships, £5,000 to the reserve in connection 
with tbe removal of head offices, and £70,000 to the general 
reserve fund, there remains a balance of £35,447, which is carried 
forward. The revenue includes £23,902 dividends for the half- 

ear upon the Company’s shares in other telegraph companies. 

be new issue of £500,000 34 per cent. preference stock, referred 
to at the last general meeting, was more than fully subscribed for 
by the shareholders. A section of the cable from Porthcurnow to 
Gibraltar has been laid, and the expedition with the additional 
cables from Gibraltar to Malta and Alexandria left the Thames on 
27th ult. The directors are arranging for the building of a new 
cable-repairing steamer to replace the as. *' John Pender,” which 
has been recently sold. An extraordinary meeting followed for 
the pur of considering an alteration in the Company's articles 
of association referring to debenture stock. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING COMPANY, LIMITED. 


An extraordinary general meeting of the shareholders of this 
Company was held at the offices of the Company on the 16th inst., 
to consider the Bill for compulsory powers promoted by the 
Company. 

The Chairman (Lord Rathmore) stated that the meeting was a 
formal one, called to np with parliamentary standing orders, 
and that the main object of the Bill was to enable the Company 
to obtain „ powers for acquiring sites for generating 
stations and righte of way for connecting its various districte. 

The resolution was carried unanimously. 


LONDON ELECTRIC OMNIBUS COMPANY, LIMITED. 


The third annual general meeting of the London Electric 
Omnibus Company, Limited, was held on the 14th inst. at 
Winchester House, Major S. Flood Page presiding. 

The Chairman, in moving the adoption of the report, said the 
Board had been endeavouring to ascertain exa^tly the whole of 
the conditions necessary for the working of electric traction 
especially with reference to accumulators, Although they believ 
they had a good asset in the Sola accumulator, they could not do 
anything with it owing to the claims made. The reputed owners 
of these accumulators were compelled to go to arbitration to have 
these claims settled. The Electrical Street Car Manufacturin 
Company were carrying out a considerable amount of experimental 
work, and had been making not only omnibuses, but cars. An 
increase of capital would enable them to continue to try to solve 
the problem. The London Electric Omnibus Company had had 
three omnibuses running successfully in the streets of London for 
three or four hours succeseively, but they had been unable to run 
one for 24 or 26 passengers continuously in competition with the 
existing omnibus companies. The construction of a much smaller 
type of omnibus had been suggested. The Board had reduced the 
expenditure to the very lowest limit, but they bad practically 
come to an end of their capital. 

The report was adopted after a formal vote was taken as to 
whether the Company should be reconstructed or should go into 
liquidation. The shareholders appeared to be strongly in favour 
of reconstruction. 

The Financial Times of the 16th inst., from which we extract 
the above, published the following letter from Mr. Radcliffe Ward : 
'Sir,——As the question is one of universal public interest, you 
may consider the-wndernoted worth a place in your columns. That 
the 26-passenger type of electric omnibus meets all requirements 
of London street traffic is a well-established fact. My omnibuees 
have met the requirements of the police authorities, who licensed 
the first driver for electric omnibuses after examining his capa- 
bilities, driving a car designed and constructed under my super. 
vision for working by the London Electric Omnibus Company, 
Limited. Now, special interest, in view of the above, attaches to 
the statemente of the management made to the shareholders 
to-day reported at the general meeting of this Company in the 
evening papers as follows : ' Omnibuses were sent down to Wolver- 
hampton to be overhauled, and the directors had been advised 
that electrical engineering was not yet sufficiently advaneed to 
justify the firm to whom they were sent becoming responsible 
for the proper working, and they also recommended a much 
smaller type of omnibus. The cost question is, of course, 


| tim. 


primarily a shareholder's question. But indirectly it strongly 
affects the public, who have so much to gain by the N 
introduction of roomy electric omnibuses. The point naturally 
occurs on reading the above that if one firm representing one 
particular set and capabilities of electric appliances cannot be 
responsible for the working, perhaps another firm can—and this 
is, in fact, the case. I was able to read a letter before the meeting 
closed from Mr. A. E. Hodgson, of tbe Eclipse Brass and Copper 
Company, Limited, Halifax, containing the following : ‘We are 
now in a position to supply the Schanschieff patent accumulators 
very rapidly in large quantities, and provided the working details 
are satisfactory we would undertake a contract on which could be 
inserted a proper guarantee as to cost of maintenance. We autho- 
rise you to communicate these facte to the directors and the 
shareholders of the London Electric Omnibus Company, Limited, 
as ib may prove considerably to their advantage to know this 
information.’ In another case when the working of 15 omnibuses, 
each carrying 26 engers, was in question, Mr. Hod 
wrote as follows: ‘Or if you prefer to put the workie 
of the station into our hands and thus guarantee yourselves 
against any poesible fluctuation in station charges, we would 
undertake to run the stipulated number of kilos for 20 centimes per 
kilo as cos of traction.’ This is equivalent to about 32d. per mile, 
and shows a large economy over horse traction. The great saving 
is manifest from remembering that the oost for horse traction is 
about 5d. per miletoevena large corporation like the London General 
Omnibus Company, and that jd. per mile pays them a good 
dividend. The question of running ordinary-sized omnibuses by 
electricity in the London streete is, therefore, in this position : (1) 
my 26-passenger omnibus, as run by the London Electric Omnibus 
Company, has provea ite ‘running ’ success (vide reports) ; and on 
the question of cost (2) there is available a sufficiently economical 
and light accumulator (Schanschieff's) to ensure a guarantee of 
coat, (vide Mr. Hodgson’s letters); and (3) this practically amounts 
to a guarantee of dividend, ensuring a great and popular com- 
mercial business," 


POTTERIES ELECTRIC TRACTION COMPANY, LIMITED. 


An extraordinary general meeting of tbis Company was held on 
the 16th inst. at the offices, Donington House, Norfolk.streeb, 
Strand, Mr. Emile Garcke in the chair, to consider a resolution 
for making certain alterations in the articles of association which 
are required by the rules of the Stock Exchange. The 5 
of this Company consists of three separate tramways—the No 
Staffordshire tramways, the tram ways extensions (authorised under 
a provisional order of ps ba 1896), and the lines authorised 
under the light railways order confirmed by the Board of Trade 
in December, 1897. The Chairman said that the directors hoped 
the North Staffordshire tramways, which had been undergoing con- 
version to electric tramways, would be opened for traffic in a few 
weeks, The tramways extensions had been under construction for 
some time, and the electrical equipment was also well in hand. 
The light railways were also now ander construction, but they had 
ample time to finish this work. The time allowed by the Board 
of Trade for carrying out the tramways extensions expired on the 
7th prox., but they had applied to the Board of Trade for an 
exteneion of time, and this application would now be supported 
by the local authorities. 

The resolution was carried unanimously. 


YORKSHIRE HOUSE-TO-HOUSE ELECTRICITY COMPANY, 
LIMITED. 


Report of the directors to be presented to the ordinary general 
meeting of the Company, to be held at the Great Northern Railway 
Station Hotel, Wellington-street, Leeds, on Tuesday, Jan. 24, 
1899, ab 3 p.m. : 

The directors submit herewith & statement of the income and 
expenditure for the past year, and the balance-sheet showing the 
assets and liabilities of the Company made up to Dec. 31 last. The 
Leeds Corporation, in exercise of the powers conferred upon them 
by tbe Company's provisional order, gave notice on Aug. 4 last 
requiring the Company to sell its undertaking. As the result of 
negotiations, it was agreed that the sale should take effect, as 
regarded capital expenditure, on Aug. 31, 1898, and as regarded 
revenue account, on Sept. 30, 1898, and that agreement was 
approved at a meeting of the Company held on Nov. 21 last. The 
Company's capital expenditure to Aug. 31, 1898, after deducting 
depreciation, was found to amount to £217,420. 10e. 4d., and the 
purchase price is therefore to be paid, in accordance with the 
provisions of the Company's provisional order, by the issue of 
£217,420 of Leeds Corporation 5 per cent. stock, redeemable only 


'by agreement between tbe Corporation and the holders of the 


stock for the time being. "The amount of capital assete included 
in the accounts is merely the nominal value of the stock, the 
market value of which cannot at presently be accurately estimated. 
The transfer of the undertaking was completed on Dec. 15 last. 
The Corporation have retained the services of the whole of the 
Company's staff. The shareholders will be invited, at an extra- 
ordinary general meeting to be held at the close of the ordinary 
eneral meeting, to pass a resolution for the liquidation of the 
mpany. At the meeting to be held at a later date, for the 
confirmation of that resolution, the directors propose to 
submit the name of Mr. Grosvenor Talbot (chairman of the 
Company) as liquidator, and the names of the other members of 
the Board as an advisory committee, It will further be propose 
that Mr. John Gordon, who has acted as the Company's auditor, 
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be dicis to audit the liquidator’s accounte. The supply of 
el city by the Company on its own account having, as already 
stated, ceased on Sept. 30 last, the revenue account now submitted 
shows the result of only nine months' trading, and excludes the 
most profitable quarter of the year. The profit available for divi- 
dend, including £1,329. 28. 5d. brought from the last account, 
and after providing £2,612. 6e. 8d. for depreciation on the scale 
demanded by the Board of Trade auditor, is £10,740. 5e. 10d., 
which the directors pro shall be appropriated as follows: to 
payment of interim dividend at the rate of 5 per cent. per annum 
on the amount called and paid up on the ordinary shares of the 
Company, for the half-year ending June 30, 1898, £3,671. 6s. 5d. ; 
to payment of a dividend on the amount called and paid up on 
the same shares, which, with the interim dividend previously paid, 
will equal a dividend at the rate of 63 per cent. per annum for the 
ear ending Dec. 31, 1898, £6,981. 9s. 8d. ; to balance to carry 
orward, £87. 9s. 9d. —total, £10,740. 5a. 10d. The number of lamps 
connected te the Compeny's mains increased during the nine 
months ending Sept. 30, 1898, from 49,150 to 65,328 (35-watb 
lampe) The directors desire to express their hearty appreciation 
of the work done by the staff during the existence of the Com- 
pany, more eepecially by Mr. Green, the secretary, and Mr. Harold 
ckinson, the engineer, who have held their positions since the 
commencement, and whose ability and disinterested services have 
been of the greatest value in developing the undertaking. The 
directors would also recognise the conspicuous care and skill 
exercised by Mr. Robert Hammond, consulting engineer, in 
3 and superintending the construction of the works, as 
well as his valuable efforts in establishing the Company and 
5 provisional order for supply o electricity in Leads: 
The ing directors, Mr. Grosvenor Talbot and Mr. Robert 
William Eddison, being eligible, offer themselves for re-election. 


REVENUE ACCOUNT, YEAR ENDING Dec. 31, 1898. 


Dr. £ s.d. 
Coal, including carriage, etc... 702 19 4 
il, waste, water, and engine-room stores. 162 7 5 
ies and wages of engineers and workmen...... 1,854 18 9 
Repairs and maintenance . 614 10 7 
Rents, rates, and takes 176 2 2 
Directors’ remuneration ..... .......cecccscseccsesscccceess 375 0 0 
Selaries of secretary and clerks, stationery and 
printing, law expenses, and general charges ...... 1,001 13 2 
InSGFADOS8 .... . E CES dM NE TER SVO TERR EUR 94 19 7 
peprecte no We Em Reiras is 2,612 6 8 
ce carried to net revenue account.. ,306 9 2 
£13,901 6 10 
Cr. £ s.d. 
Sele of current, rental of meters and other appa- 
ratus, etc., after providing for discounts and 
bad and doubtful debts ........... FC 12.720 3 7 
Rents receivablo o ⁊ qge ee eene eene nen 1,148 19 9 
r sissisesssccicesccscvcvisssssessessossevdesereses 5 5 0 
Students' instruction 2 - 26 18 6 
£13,901 6 10 
GENERAL BALANCE SHEET, 
Dr. Capital and Liabilities. E s. d. 
Capital account amount received as per last 
ef ———— r TNS 131,992 0 0 
Received during the yea tt ee 37,252 0 0 
Total amount received eere 169,244 0 0 
Amount due to bankers (Wm. Wms. Brown and 
Co.) (As security for this they hold the Com- 
pany’s mortgage debenture for £10,000)............ 26.012 5 3 
Sundry creditors .............— E O sarees 7,788 9 8 
Net revenue account — balance 
brought forward from last year ... £1,329 2 5 
Profit for the year ................. ...... 9411 3 5 
10,740 5 10 
Lees interim dividend paid July 20, 
1898, £3 548. 18s. lOd.; income 
tex thereon, £192, 7s. 7d.; aud 
income tax on dividend now recom. 
mended, £232. 14s. 4d. .............. 3,904 0 9 
— — 6,836 5 1 
Reserve fund account — balance at credit thereof ... 8,000 0 0 
£217,880 13 0 
Cr. Assete. E ad. 
Amount due from the Leeds Corporation in pay- 
ment for the Company's undertakine, to be 
satisfied by the iesue of 5 per cent. stock .. ...... 217,420 0 0 
Interest accrued thereon . . ase 460 13 0 
£217,880 13 0 


Enlargement of Premises — We are informed by Mr. G. 
Braulik, of 217 and 218, Upper Thames - street, E. C., that in con- 
sequence of in business he has been aba e te very 
considerably enlarge his present premises in Upper Thames-street, 
where extensive and well-appointed showrooms are being fitted up, 
which will be ready shortly, fa 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Stirling.—The Burgh Commissioners invite tenders for mains, 
full particulars of which appear in our advertisement columns. 
Tenders by Jan. 30. 


Sunderland.—The Corporation are prepared to receive tenders 
for various works, full particulars of which appear ia our advertis- 
ing columns. Tenders by 27th inst. 


Belfast.— The City Electric Committee are prepared to receive 
tenders for the supply and erection of plant, full particulars of 
which appear in our advertising columns. Tenders by Feb. 2. 


Buxton.—The Urban District Council invite tenders for work 
in connection with their electric light station in Buxton, par- 
ticulars of which appear in our advertising columns. Tenders by 
Feb. 6. 


Glasgow.—The Corporation invite tenders for providing and 
erecting generating planb at one or other of their new electricity 
works. Further particulars appear in our advertising columns. 
Tenders by Jan. 21, 1899. 


Govan.— The Commissioners invite tenders for boilers, engines, 
dynamos, etc., for electric lighting. Specifications, etc., may be 
obtained from Mr. W. Arnot, C.E., 79, West Regent-street, 
Glasgow. Tenders by 23rd inst. 


Lowestoft.—The Mayor and Corporation of the borough of 
Lowestoft are prepared to receive tenders for the supply and 
erection of various plant, all details of which appear in our 
advertisement columns. Tenders by Feb. 6. 


Ealing.—The Urban District Oouncil invite tenders for the 
supply and erection of two 500-h.p. steam alternators and one 
150-h.p. steam dynamo-alternator, full particulars of which appear 
in our advertisement columns. Tenders by Jan. 30. 


Bradford.—Tonders are invited by the Bradford Corporation 
for an installation for electric lighting ab the Hammerton-street 
destructor. Specification may be obtained at the Electricity 
Department, Town Hall, Bradford. Tenders by Feb. 1, 


Brussels —The Compagnie Générale de Traction Electrique 
invite tenders for the supply of 10,000 ko. galvanised iron wire 
and 9,000 porcelain insulators, 3,600 bronze posts, etc. Conditions 
may be obtained on payment of 10d. at the Company’s Offices, rue 
de Meridien No. 6, Brussels. 


Bucharest.—Tenders are invited by the Poste and Telegraphs 
Department for 3,000 ko. steel wire of 2mm. diameter and 94,500 
iron wire of 1:8mm. to 5mm. diameter ; also for bronze wire, which 
must contain silica, as follows: 10,000 ko. (1:5mm.), 2,000 ko. 
ma Tenders for the first lot by Jan. 22, and for the last by 

an. 28. 


London, N.—The Tottenham Urban District Council invite 
designs for a refuse destructor to be erected within their district. 
Three premiums of £25, £15, and £10 will be awarded for the three 
best designs, in order of merit. Designs to be sent by 12 noon on 
Feb. 7. Particulars may be obtained upon application to Mr. 
P. E. Murphy, engineer to the Council, Coombes Croft House, 
712, High-road, Tottenham. 


Christiania.—The Secretary of State for Foreign Affairs has 
received a dispatch from her Majesty’s Consul - General at 
Christiania, stating that tenders are invited by the Norwegian 
State Telegraph Administration for the delivery of about 140,400 
porcelain 5 dro and telephone insulators. Tenders must be 
received at Christiania by 12 noon on Feb. 26. A copy of the 
specification, conditions, etc., may be examined on personal 
application at the Commercial Department of the Foreign Office, 
any day between 11 a.m. and 5 p.m. 


Loadon.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four gas-engines, 
with starting appliances, at the proposed Victoria-embankment 
electric lighting station, in the parish of St. Martin · in-the-Fields. 
Persons desiring to submit tenders may obtain the drawings, 
„ form of tender, and other particulars at the 

ngineer's Department, County Hall, Spring-gardens, S. W., 
upon payment of £2. This amount will after the Council or its 
committee has come to a decision upon the tenders received, but 
not before, be returned to the tenderer, provided he shall have 
sent in a bona fide tender and not have withdrawn the same. 
Tenders will be received up to 10 a.m. on Jan. 31. 


London, N.—Tenders are invited by the Metropolitan Asylums 
Board for the execution of the following works in connection with 
the proposed electric light installation at the Northern Hospital, 
Winchmore Hill, N.—viz. : (1) switchboards, booster, and connec- 
tions ; (2) battery ; (3) electrical mains ; (4) steam, exhaust, feed, 
and drain pipes; (5) wiring and fittings. Specifications, etc., 
which have been prepared by Messrs. Burstall and Monkhouse, 
engineers, of 14, Old Queen-street, Westminster, S.W., can be 
obtained at the office of the Board, Norfolk House, Norfolk-street, 


London, W. C., on deposit of the sum of £2. 28. in respect of each 


section, which will be returned to bons fide tenderers who return 
the specifications and conditions of contract. Tenders by 10 a.m. 
on 25th inst. 


London.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four continnous - 
current dynamos, one motor-generator, two switchboards with 
switches, measuring instruments, and other work required for the 
proposed Victoria-gmbankment electric lighting station, in the 
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parish of St. Martin-in-the-Fields. Any person desiring to 
submit a tender may inspect the drawings and obtain the 
specifications, forms of tender, etc., on application at the 
Engineers Department, County Hall, Spring-gardens, S. W., 
and upon payment of £2. This amount will, after the Council 
or its committee shall have come to a decision upon the tenders 
received, but not before, be returned to the tenderer, provided 
he shall have sent in a bona fide tender and not have withdrawn 
the same. Tenders by 10 a m. on Jan 31. 


Shanghai.—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streets of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
square, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
& bona fide tender be made by thedepositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dy namo, Shanghai; 
' ABC,” fourth edition, and Engineering codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Blaud, eecretary, Council-room, Shanghai, 
China, and received by 12 noon on March 15. 

Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang : ‘* Resolution VIII.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a view to the community bein 
supplied with an COS. ps and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
working a telephone system in Shanghai. Plans may be seen and 
particulars obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's- square, St. Mary-axe, London, E. C., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depoeitor. Further information may be 
obtained on application to Mr. Cbarles Mayne, municipal engi- 
neer, Shangbai, China. Telegrapbic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering” codes used). Sealed 
tenders, endorsed Tender for Telephone Concession," to be sent 
to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, China, 
by 12 noon on March 31. 


———RáR ns enn ane 4 


BUSINESS NOTES. 


Persona).—Mr. George G. Scurfield, of Sunderland, has been 
appointed assistant engineer at Carlisle. 

Stratford.—The electric light failed euddenly on Wednesday 
night, but was restored in about an hour’s time. 

Cleethorpes.—The Council intend to obtain a provisional order 
to provide electricity f. r lighting and other purposes. 

Garston.—The District Council have agreed to transfer their 
electric lighting to the British Ineulated Wire Company. 

Coatbridge.—The Scottish House to-House Electricity Com- 
pany, Limited, are constructing draw boxes on the pavement of 
various atreets. 

Chorley.—The Opora on intend to oppose the Lancashire 
Electric Power Bill. The Rural District Council have referred the 
matter to a committee. 

Bexhill. —The Urban District Council have now sealed their 
consent to the British Electric Traction Company to lay tramways 
from Kewhurst to St. Leonarde. 

Halifax. — A satisfactory trial trip on the tramway extension to 
Salterhebble was made on Monday. The Board of Trade inspec- 
tion was expected to take place during the week, 

Barnet.—The Urban District Council have transferred its pro- 
visional order for electric lighting to the North Metropolitan 
Electrical Power Distributing Company, Limited. 

Coventry.—The City Council have unanimously approved of the 
action of the Parliamentary Committee in presenting a memorial 
to oppose the Leicestershire and Warwickshire Electric Supply Bill. 
^ Hampstead.—'The directors of the Electric Supply Company, 
Limited, have notified the payment of the dividend on the 5 per 
cent. cumulative preference shares for the period ended Dec. 31, 
1898. 

Paignton.—The directors of tbe Paignton Gas Company have 
under consideration a scheme of electric lighting for the district. 
It is stated that they will shortly make a proposal to the District 
Council. 

Wellingborough. —The engineer to the Leyton electric lighting 
and refuse destructor works has inspected sites here for the pur- 
pose of reporting upon the possibility of constructing similar 
works for Wellingborough. 

British Electric Traction Company —An issue has been made 
by this Company of 20,000 6 cent. cumulative preference 
shares of £10 each at £12 per share, through the Electric and 
General Investment Company. 


Ialington.— The Electric Lighting Committee of the Vestry is 
considering a letter from tbe Vestry of St. Pancras with reg to 
the supply of electric current to the premises of consumers situate 
on the border line of Islington and St. Pancras. 

Electric Construction Company, Limited. — The transfer books 
of this Company for the ordinary shares are closed until Jan. 31 
(inclusive) for the payment of the second half of the dividend 
of 6 per cent. per annum, declared on July 21 last. 

Globe Telegraph and Trust Company.—The directors of the 
Globe Telegraph and Trust Company, Limited, announce a 

uarterly interim dividend of 33. per share on the preference 
hares and of ls. 9d. per share on the ordinary shares. 

Brecon.—Steps are being taken to put down plant for the 
electric lighting of the town. Colonel John Morgan, the mayor] 
has signified his intention of laying down the plant at his own 
cost. It is estimated that this will practically mean a gift of 
£6,C00. 

Farnborough.—At a special meeting of the Council held on 
Wednesday letters from the Power and Traction Company with 
reference to the light railway and with respect to the electric 
lighting order, together with the draft proposed deed of transfer, 
were coneidered. 

Beckenham.—At laat week's meeting of the Urban District 
Council tenders for supplying the necessary materials, machinery, 
etc., for electric lighting were submitted and referred to the sur- 
veyor with instructions to prepare and send to members a tabulated 
statement of the same. 

Gloucester.—Mr. W. O. E. Meade-King, Local Government 
Board inspector, held an enquiry on Wedneeday at the Guildhall 
into an application by the City Council for authority to appropriate 
funda from the sale of corporate property for tbe purchase of the 
site for the electric light works. 

Glasgow.—The Clyde Trust have decided to light Glasgow 
harbour with electricity. The work will necessarily be a very 
extensive one. The supply will be taken from the Corporation of 
Glasgow for the north side of the river, while the Trust will lay 
down a plant to supply the south side. 

Grimsby.—The Town Council have decided to apply to the 
Local Government Board for consent to borrow £43,500 for the 
carrying out of necessary works for electric light and power. A 
committee which was selected two years ago has now been 
reappointed to consider the erection of a destructor. 

Newoastie —The Tramways Committee of the Corporation have 
visited Bradford, Halifax, and Leeds in order to inspect the elec- 
tric tramways. Last week they proceeded to Brixton to Bind Sp 
the cable tramway, and also viewed the workiog of the refuse 
destructor at Shoreditch, which is utilised for electric purposes. 


Birstall.—The introduction of the electric light was advocated 
at the recent meeting of the local Chamber of Commerce. If 
Birstall and Batley were united, both towns could be cheaply 
supplied from the same works. It was suggested that a requisi- 
tion from the residents in the district should be obtained asking the 
Chamber to act in this matter. 

Chatsworth.— Upon the occasion of the recent county ball given 
by the Duchess of Devonshire, a large addition to the regular 
lighting at Chatsworth was made by Messers. Drake and Gorham. 
Several hundreds of additional lights were fixed in the ballroom, 
orangery, statue gallery, and e deret of the building, and the 
effecte produced were much admired. | 

Radolifte. —The Council have applied to the Local Government 
Board for permission to borrow £16,000 for electric lighting 
purposes. The consulting engineer bas made enquiries and found 
that three firms are willing to take over a concession respecting 
electric traction from the Council on equitable terms, and he has 
advised the Council to accept the beat offer. 

Canterbury.—Mr. N. Staniland has been appointed electrical 
engineer to the Town Council at a salary of £200 per year. The 
following staff is proposed : assistant electrical engineer, £104; 
two junior electriciane, £101 ; engine-driver and fitter, 295; one 
stoker, £85; lamp trimmer and cleaner, £52; lad, £13 ; joiater, 
£100 ; aseistant, £32 ; clerk, £52; office boy £13, 


Bristol Tramways Company v. National Telephone 
Company.—This action was in the list of non-witness actions 
for hearing. on the 17th, before Mr. Justice North, in the 
Chancery Division of the High Court of Justice. Mr. Jastice 
North acceded to an application for an adjournment, and the case 
will accordingly not be in the paper for hearing before J 1n. 24. 


Catalogue —We have received from Messrs. Peirson and Co. 
a catalogue of their high-class steel and iron work. The liat 
includes steel roofs, railway bridges, steel columns for various 
purposes, fire-proof floors, etc. Illustrations are given of various 
works which the firm have undertaken. It will also be found 
useful for reference as giving the sizes and weights of girders, 
bar iron, ete. 

Twickenham.—The District Council are corresponding with 
Edmundson's Electricity Corporation with regard to the latter's 
application for an order authorising them to light Twickenham 
and Teddington by electricity. Amongst the points under con- 
sideration are the question of charge per unit for energy to (a) 

rivate consumers and (b) public lamps, and the terms of purchase 

y the Council. 

Airdrie —The members of the Town Council recently visited 
Coatbridge to view specimen sag rete dpi lamps which the 
Scottish House-to-House Company, Limited, suggested as suitable 
for the lighting of the streets of Airdrie, An agreement is being 
prepared showing the terms upon which the company will light 
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the principal streets of the burgh in the event of the Council 
resolving on not doing so themadl ves. 

Central Africa Telegraph. — The B ussels correspondent of the 
Daily Chronicle states that M. Mohun, who left Antwerp last 
August in charge of an expedition to connect Lake Tanganyika 
and Nyangwe by telegraph, has arrived at the former place with a 
full complement of men and stores. The telegraph line runs in a 
north-easterly direction. The Congo telegraph has now reached 
Lukolela, nearly 500 miles from its starting point at Boma. 


Wood Green to Strand Railway.—The Billof the Great Northern 
and Strand Railway Company provides for the construction of an 
electric railway iu two tunnels from the Great Northern Com- 
pany's Wood Green Station vid Islington to the Great Northern 

mpany’s King’s Cross Station, and from thence vié Southampton- 
row, High Holborn, to a point in the Strand near the Law Courts. 
The capital is £2,400,000 in shares and £800,000 in debentures. 


Salford.— At Wednesday's meeting of the Town Council it was 
stated that the prospective adoption of electric traction and the 
constantly increasing demand for the electric light had made the 
erection of a new generating station necessary. It was proposed 
that Messrs. Lacey, Clirehugh, and Sillar be appointed consulting 
engineers for a term of three years at a sum of £500 per annum. 
The discussion was afterwards adjourned to a meeting to be held 
on Wednesday next. 


Electric Heating Apparatus. We are given to understand that 
the English Industriale, Limited, 55, Market-street, Manchester, 
have bought from Mees s. Hummel and Helberger, of Munich, the 
sole righte for the United Kingdom and the Colonies of their 
patent electrical heating apparatus, and are now manufacturing 
the various specialities in connection therewith. It is claimed 
that the efficiency of these apparatus, which are in gceat demand, 
is about 97 per cent. ; 

Annual Dinner.—The Langdon-Davies Electric Motor Com- 
pany's annual dinner was held on Saturday last, the 14th inst., 
at the Bridge House Hotel, London Bridge. Mr. A. Soames 
(managing. director) occupied tbe chair, supported by Mr. W. 
Langdon-Davies (engineer), and Mr. W. S. Davidson (works 
manager) About 50 sat down to & moet enjoyable repast, the 
duties of s'ewards being admirably performed by Mesars. F. 
Hugden and R. Wilson. 

H*stings.—4A cheque for £58,000 has just been handed over by 

the town clerk to the secretary of the Hastings Electric Light 
Company, this being the price the town has had to pay for the 
company'a undertaking as it stood at the time of tbe initiatory 
stages of the negotiations. As the increased business of the com- 
pany has resulted in an outlay of a few more thousands of pounds 
for extension, the town will also have to pay that amount before 
entering into full poeseseion. 
. Wrexham.—The Cobden Flour Mille Company, Limited have 
just completed in their mill an electrical installation of 500 16.c.p. 
lamps. The whole plant was supplied and erected by W. Sillery, 
electrical engineer and contractor, Wrexham, and gives entire 
satisfaction. There has been installed one spare dynamo, and 
another dynamo is added for day load. The same firm have also 
laid down an inetallation of 100 16-c.p. lamps at Mesars. Davies 
Bros.’ terra-cotta works, Marchweil, Wrexham. 


Carlisle. — The following scale has been fixed for rebates to con- 
eamers of electricity both for lighting and power: lighting up to 
1,000 units. 51. per unit; above 1,000 and under 3,000 units, 43d. 
per unit; and over 3,000 units, 441. per unit. Power: up to 
50,000 units per annum, 2d. per unit; and above 50,000 units per 
annum, such terms as may be agreed upon between the consumers 
and the Corporation. Mr. Burnett has taken ovec his duties as 
electrical engineer to the Corporation from the New Year. 


Bourrzemouth.—Sir George Meyrick, the owner of the Bourne- 
mouth East Cliff frontage, having giving his consent to the forma- 
tion of an undercliff drive between Bournemouth and Boscombe 
piers, a modified plan has been approved for the scheme. The 
cliffs will be cut away to a natural slope and held by a big retain- 
ing wall. An electric lift from the top of the cliffs to the shore is 
projected opposite Meyrick-road, and one at another point between 
runs and Boscombe. Electric trams are proposed along the lower 

rive. 

Birkenhead.— The Town Couucil have decided to apply for 
a license to supply electricity for lighting and other purposes 
to the townships of Bidaton-cum-Ford and Noctorum, which are 
outside the borough boundary Practically all the houses along 
the route of the proposed mains have applied for electricity. 

promotion of the Tramways Bill in Parliament, providing 
for the municipalisation of the tramways and the working of an 
electric syatem, has also been formally approved by the requisite 
majority of the Council. 


Walsall.—At a special meeting of the Town Council on the 
lü:h inet. it was decided to oppose the South Staffordshire 
Tramways Company's Bill. The total number of consumers 
supplied oo Dec. 31 last was 136. The total units generated at 
the station during the month of December was 34,668. The total 
output from the main generators was 32,986 units. The total 
units from the transformers was 26,236. The total units registered 
on the meters was 21,621. The machinery has been run for 417 
hours during the past month. | 

Southwark. —The action of the Vestry’s Electric Lighting and 
Dust Disposal Committee in refusing the request of the County of 
London and Brush Provincial Electric Company, Limited, to 
change the system of the supply of electrical energy has been 
approved by the Vestry. The committee found that the company 
desired to change the system laid down jn the Southwa: k Electric 
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Lighting Order, 1892, and the regulations of the Board of Trade 
of May 7, 1895, to a system of two-phase alternating currents, to 
which request the committee did not deem it advisable to accede. 
Whitechapel.—With reference to the application made by the 
Vestry to the County Council to borrow the sum of £60,500 in 
order to carry out that portion of the work of erecting an electric 
lighting installation in the district as contemplated by the report 
of Mr. Wright, the electrical engineer, we note that the London 
County Council will be asked to defer the repayment of any inetal- 
ment of principal until afcer a period of five years from the date of 
the loan. The report of the Electrical Committee on the subject 
of the erection of a new destructor was submitted on Monday last. 


City and South Londoa Railway Company.—The accounts of 
the City and South London Railway Company for the half-year : 
ended Dec. 31 show that after providing for the debenture interest 
and the full dividend oa the 5 per cent. preference shares, there 
remains enough to allow the payment of a dividend on the con- 
solidated ordinary stock at the rate of 2 per cent. per annum, 
carrying forward a balance of £1,420 to the new account. The 
dividend for the corresponding period last year was at the rate 
of 13 per cent. per annum, the balance carried fotward being 
£1,511. D ; 

Lowestoft.—A meeting of the Lowestoft Town Council was 
called for Tuesday evening to discuss the promotion of an electric 
tramway for the borough by the East Anglian Light Railwa 
Company. The Special Light Railway Committee’s report, which 
was adopted, contained various amendments to the clauses in the 
company’s Bill, the principal of these being one to secure power 
to purchase at the end of seven, fourteen, or twenty-one years, ab 
suma equal to 10 per cent., 5 per cent., and the times of the annual 
p. ofits in the undertaking, and another requiring the widening of 
part of the High-street. | 

Sunderland —The Town Council have agreed, in addition to 
th ir resolutions referred to in our last issue, to confirm the pro- 
motion of a Bill in Parliament (1) to enable the Corporation to 
acquire the tramways in the borough and in the urban district 
of Southwick, and to work them and their other tramways by 
mechanical and electrical traction ; (2) to empower the Corpora- 
tion to construct new and additional tramways ; and (3) to empower 
the Corporation to supply electric energy in Southwick urban 
district, and to extend the area of supply under the Sunderland 
Electric Lighting Order, 1891. | 

Crosby.—The movement for es'ablishing a system of electric 
tramways in Crosby, Waterloo, and Seaforth, to connect with the 
Overbead Railway Company. and also to be worked by this com- 
pany, bas resulted in several schemes for the further developinent 
of Crosby and Blundellsands being taken into consideration. A 
new road is at the present time being made. This will soon be 
followed by the further extension of two others and the formation 
of a private park. In addition, there are plans for erecting some- 
thing like 90 houses in Crosby, while land in the neighbourhood of 
College-road will be shortly developed. 

Electric Lighting in Brasll.— We are informed that the San 
Paulo Gas Company have decided to at once erect an electric light 
plant for the supply of current for lighting and power. They have 
already entered into an agreement to light the new railway stations 
in course of erection in San Paulo. The gas company has decided 
upon this because of the strong position they occupy in San Paulo 
with the new concession for 30 years, and being in a position to 
raise the capital without difficulty. The company's consulting 
engineer has been instructed to prepare the plans and specifica- 
tions and obtaia tenders for carrying out tbe work with the least 
possible delay. : 

Edinburgh.—At a recent meeting of the City Council, the Lord 
Provost moved a motion to the effect that the Lord Provost's 
Committee should take steps to have inserted in the new par- 
liamentary Bill a provision empowering the Corporation to 
form, out of the revenue of the electric lighting undertaking, a 
apoca fund for the purpose of meeting substantial renewals of. 
plant and machinery, which should be in addition to the statutory 
reserve fund ; but an amendment tbat the matter be remitted to 
the Electric Lighting Committee to present to the Council a report 
on the necessity for laying aside a sum either by reuewals fund or 
otherwise for renewals, was carried. 


Appointments Vacant.—The Southport Corporation invite 
applications for the appointment of a mains superintendent ; the 
Corporation of Worcester require two imprevers as switchboard 
attendants by Jan. 23; the Borough of Ashton-under-Lyne are 
about to appoint & second assistant engineer ; the Corporation of 
South Shields require an electrical tester, able to test meters, 
transformers, and cables, at a salary of 353. per week; a mains 
electrician is wanted for the high-tension works at the Torquay 
Corporation Electricity Works; the Great Indian Peninsula 
Railway Company require an assistant telegraph superintendent ; 
and a draughtsman with good mechanical and electrical knowledge 
ia advertised for by the city electrical engineer, Bradford. Full 
particulars of these vacancies will be found in our advertisement 
columus. i 

Opposed Bills.—Moemorials alleging non compliance with the 
standing orders in respect of Bills deposited for consideration 
during the ensuing session have been received at the Private Bill 
Office against each of the N tional Telephone Company’s Bills 
from the Corporations of Glasgow aud Edinburgh; from the Vest 
of Hammersmith and others in regard to the Kensington an 
Notting Hill Electric Lighting Bill; and from the Metropolitan 
Electric Supply Company, Limited, in regard to the St. Maryle- 
bone Vestry Electric Lighting Bill; against the Lancashire Elec- 
tric Power Company's Bill by the Corporation of Warrington and 
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the Urban District Councils of Ormskirk, Lathom and Burscough, 
Stretford and Dukinfield ; from the Corporation of Loughborough 
in opposition to the Leicestershire and Warwickshire Electric 
Supply Company. | 

St. Luke's.—At the fortnightly meeting of the Vestry on 
Tuesday it was resolved to withhold the consent of the Vestry to 
the application of the Smithtield Marketa Electric Supply Company, 
Limited, to the Board of Trade for & provisional order for the 
supply of electricity to the parish, and to authorise the solicitor 
to present objections to the order and to take all the necessary 
steps in the matter. As committee of eight members was 
appointed to report upon the desirability of the Veetry's applying 
for a provisional electric lighting order, and empowered to secure 
the requie technical and professional assistance in the matter. 
The following were appointed on the committee: Mr. Enos Howes, 
J.P. (chairman of the Vestry), Mr. A. Pond, Mr. G. Standring, 
Mr. 8. H. C. Rumball, Mr. E. Miller, Mr. W. Elven, Mr. 
Basterfield, and Mr. G. Whitehead. 


Liverpool. —The electric tram system was added toby theopening 
of the new route to Prince's Park on Monday. This necessitated 
the putting on the service of 19 new cars constructed on the 
American plan. It is understood that in a short time the Tram- 
ways Committee may take steps to. obtain the speedy running of 
electric cars to other districts in the city. The penny stage system 
with regard to the ordinary horse cars is said to work satisfactorily. 
At a recent meeting of the Tramways Committee it was decided 
to recommend that the Corporation should proceed with the work 
of laying tramlines along Smithdown-road for electrical traction, 
and that a car shed be constructed by day labour at a cost of 
£11,000. It was unanimously decided that Mr. C. R. Bellamy 
should be appointed general manager of the tramways at a salary of 
£800 per annum, rising by £100 a year to £1,000. The appoint- 
ment, of course, is subject to confirmation by the Council. 


fouthampton.—The Corporation have agreed to adopt the 
overhead system of electric traction for their tramways, and to 
double the line wherever practical. The committed summarised 
their recommendations as follows: (1) Electric traction by the 
overhead trolley system, as already adopted by the Council; (2) 
double all lines where possible; (3) punctual service of cars on 
each route at intervals of five minutes, and from the junction to 
Floating Bridge at intervals of 24 minutes; (4) retention of out- 
side-seat cars throughout the system; (5) provision of additional 
head way through the Bargate by lowering the roadway to give an 
effective height of 15ft. Gin. ; (6) protecting trolley wire under the 
Bargate; (7) provision and equipment of overhead wires and 
trolleys, and electric equipment throughout the entire system ; 
(8) provision of stock of 20 motorcars, with running sheds; (9) 
the estimated coet of the above, complete (exclusive of lowering 
road under Bargate), £63,297. 


Weston-super Mare.—The Urban District Council have given 
notice that, with the consent of the Board of Trade, they propose 
to transfer their powers, duties, liabilities, and works to a com- 
pany, to be di eh under the Companies’ Acts, 1862 and 1898, 
entitled the Weston-super-Mare and District Electric Supply 
Company, Limited, or other suitable name. We note that the 
company may be required to sell the undertaking to the Council 
at any time within six months after the expiration of 104 years 
from Dec. 31, 1899, and within six months after the expiration of 
any ait ip. ve period of two years. At the expiration of 42 years 
from the date of the transfer, and within six months of every 
subsequent period of five years, the Council may require the 
company to sell the undertaking upon the terms of Section 2 of 
the Electric Lighting Act, 188%. The rent for the firet year is not 
to exceed the sum of £453. 18s. 1d., and there is no other pecuniary 
consideration, except the payment of the costs of the Council not 
exceeding £100. 

Stirling. —At a recent meeting of the Lighting Committee the 
Convener stated that he had been in communication with a 
number of other towns where the system of free wiring had been 
adopted, and the replies he had received were to the effect that 
the arrangement was found to work very satisfactorily. He had 
instructed the clerk to write Prof. Kennedy for his opinion on 
the subject, but no reply had been received. Consideration of the 
matter was postponed until the reply of Prof. Kennedy had been 
received. It was stated that the Lighting Committee had not 
been able to come to terms with any of the proprietors between 
Burghmuir and the St. Ninians-road as to obtaining wayleave 
through their property, and that it might be neceesary therefore 
to have the cable for Pitt-terrace and Melville-terrace carried up 
the Craigs. The offers to supply the electric lighting plant have 
been forwarded to Prof. Kennedy for adjudication. The terms of 
the Public Works Loan Board for an electric lighting loan are 
regarded as very satisfactory. 


Walton.—The Urban District Council have adopted a report of 
the Electric Lighting Committee as to the Walton and Weybridge 
electric lighting provisional order, in which it is emphasised that 
the order, as drawn, constituted the district of the Council with 
the district of Weybridge as one lighting area. The statutory 
powers of pre-emption which each Council would possess could 
therefore only apply to so much of the installation as bap- 
pened to be within the area of the purchasing Council, and it might 
thus happen (as it probably would) that the [pbi a station 
would be in Weybridge, and that therefore all that the Council 
could acquire would be the mains in the Council's area, necessi- 
teting the erection of a new generating station before those mains 
could be utilised. The only alternative would be that the two 
authorities would join together and carry on the undertaking by 


means of a joint committee, But to this there were very many 


objections. Considering all the facte of the case, the committee 
e that the approval to the provisional order should be 
withheld. 


City Lighting.—At last week’s meeting of the Court of Common 
Council, a resolution of the Wardmote of Alderagate against the 
purchese, at a premium, of the undertaking of the City of London 
Electric Lighting Company, and in favour of the establishment of 
a competing supply, was referred to the Streets Committee for 
consideration and report. Mr. Brooke-Hitching objected to the 
matter being referred to the Streets Committee, and announced 
his intention of moving at an early date that all reeolutions 
affecting the electric lighting of the City should be referred to a 
special committee. During the debate which ensued, the public 
lighting of the City came in for some severe criticisms, the bad 
lighting of portions of Broad-street, Bishopegate, and Thread- 
needle-street being specially commented upon. A question was 
raised as to the advisability of charging the City of London 
Electric Lighting Company for the privilege of having their 
cables laid across the City bridges. There exist at present way- 
leaves granted under agreements of 21 years, but the Corpora- 
tion has the power to terminate them upon giving three months’ 
notice. 

Paddington.—At a meeting of the Vestry on Tuesday a re 
was received from the Electric Lighting Committee recommendi 
that the opinion of counsel be obtained as to the powers of the 
Metropolitan Electric Supply Company under existing Act to lay 
down mains through the parish for use in other parishes or other- 
wise. The Chairman of the Electric Lighting Committee said 
that the company intended to lay down five large cablee through 
their streets, each cable having the pressure of 10,000 volta. After 
a lengthy discussion the question was referred to the Electric 
Lighting Committee with powers to act. The joint committee of 
members of the Works and Legal Committee recommended that 
with regard to the Baker-street and Waterloo Railway Bill that 
they were unanimously of opinion that the erection of a generating 
station within the parish of Paddington would be most objection- 
able, and that the Bill be opposed. They recommended that the 
Central London Railway Bill be not op , and that with regard 
to the North-West London Railway Bill that, subject to all proper 
protection clauses being inserted in this Bill and that the use of 
the streets be kept open and unimpaired, no opposition be offered 
to the scheme. The report, after a short discussion, was unani- 
mously adopted. 


Hanley. -Ab a meeting of the Town Council on the 17th inst. it 
was decided, in consequence of the resignation of Mr. Sutherland, 
joint engineer with Mr. Cowell, to appoint the latter gentleman 
Corporation electrical engineer, at a salary of £250 per annum ; 
that Mr. Lobley continue to act as engineer for capital expendi- 
ture in connection witb the electrical undertaking, and consult- 
ing engineer on revenue account’; and that two junior assistant 
engineers be engaged for the electricity works at £80 a year 
each, rising by £10 a year to £100. It was also resolved, on the 
advice of the engineers, that in future any new distributing mains 
required in the district outside the compulsory area be arranged 
for a pressure of 200 volte at consumers’ terminals, and that exist- 
ing mains be converted from 100 volts to supply 200 volts as may 
be convenient. A letter was read from the Local Government 
Board sanctioning the borrowing of £4,000 for the pu of 
electric lighting, and the thanks of the Council were tendered to 
Mr. Woodall, M.P., for obtaining an extension of the period for 
the repayment of the loan from 10 to 20 years. It was also resolved 
that from the Ist inst. the charge for electricity shall be 5d. per 
unit (with a discount of 5 per cent. for payment within 21 days) 
for all consumed in the hear up to 150 hours of the maximum 
demand indicated, and 24d. (net) per unit for all consumed beyond 
that amount. 


St. Marylebone.—The agenda for the meeting of the Vestry 
yesterday contained a report from the Electric Lightiog Committee 
recommending that a peop be presented to Parliament against 
the Central Electric Supply Company’s Bill, in order that the 
Vestry may be in a position to protect the interests of the parish, 
and that the solicitor be instructed accordingly ; also a notice of 
motion that the Electric Lighting Committee be instructed : 
* (1) To enquire and report whetber the Metropolitan Electric 
Supply Company has power to sell, and, as vendor, can make a 
good title to that part of its undertaking which is situated in or 
supplies with electricity the ee? of St. Marylebone, ens 
the benefit of any provisional orders and confirming Acte, an 
whether the Vestry can legally purchase; and what is comprised 
in the Company's undertaking, so far as it is situated in or supplies, 
or was intended and is adapted to supply, St. Marylebone, and 
whether what is specified or referred to in the report of the 
committee is wholly separate (or capable of being 9 | 
separated, and, generally, by what work and ab wha‘ approxi- 
mate expense) from that part of the company’s undertaking 
which is not situated in or used for supplying St. Marylebone, 
(2) If the company has power to sell and make a title to 
what is, or can, at small expenee be made a wholly separate, 
independent, and exclusive undertaking for the supply of St. 
Marylebone with electricity, then, before report, to enter into a 

rovisional contract with the company in the name, and on behalf, 
but subject to the approval of the Veatry, for the purchase of the 
benefit of such part of the company's provisional order, works, and 
undertaking, including a covenant nob to compete with the Vestry, 
and not to use pid t of its purchased or added plant (or to do 
80, subject to such limite, and on such terma as may be agreed, at 
& prioe vo be hereafter agreed on between the company and the 
Vestry, or in default of agreement to be settled by submission of 
both parties to an arbitration under the Arbitration Act, 1889, or 
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as may be otherwise agreed). (3) The committee to be at liberty 
to employ such experts or obtain the benefit of such professional 
advice as they may consider necessary for the purposes of this 
reference to the committee. 


New Capital.—Among the new capital created in the second 
half of 1898 we note: 
Authorised. Issued. 


Aron Electricity Meter—6 per cent. preference. £125 000 £125,000 
rdina 125,000 125,000 


€*«906*92906000090900€090€00 € 4909*09020000900t19065090009252289 


ri 905 Company—ordinary ............... ........ 159,000 148,800 
Bright’s Light and Power—7 percent. preference 100,000 — 50,000 
r ERR . 100000 100,000 
5 per cent. debenture stock ..................... 100,000 50, 000 
Brisbane Tramways Company —5 per cent. first 
Mortgage debentures . 3x — 167 900 
British Columbia Electric Railway Company 
5 cent. nominal cumulative preference ... 120,000 120,000 
British Electric Traction Company—5 per cent. 
debenture stolualkkk l . . 00,000 100, 000 
Brompton and Piccadilly-circus Railway ......... 600,000 600,000 
Canadian, British, Columbian, and Daweon City | 
Telegraph Company - ordinary ......... ........ 00,000 — 
5 per cent. mortgage debenture stock ...... 225,000 225,000 
Chelsea Electricity Supply Company—44 per 
cent. debenture stock . — 40 000 
Copper Corporation of Chili—ordinary ............ 200,000 105,000 
6 per cent. mortgage debentures............... 50,000 50, 000 
Eastern Telegraph Company —33 per cent. pre- 
ference stock................- VV — 500, 000 
Edison and Swan United Electric Light — 4 per 
cent. debenture stockkk . . — 150,000 
Edmundson's Electricity Corporation—4J per 
cent. first mortgage debenture stock. 75,000 75,000 
Hampstead Electric Supply Company—5 per 
cent. preference ...........scccesesesvesescesees 2 100 000 100, 000 
,, E NE RE sad etr EV 100,000 100,000 
New St. Helens and District Tramways Com- 
pany - 5 per cent. preference ............ ........ 100,000 80,000 
%%% ͥ 0 -. mk Eei 50,000 50, 000 
Potteries Electric Traction Company —5 per 
cent. preferen e . . 200,000 200.000 
rana EA ————— SERS 200,000 200,000 
Telegraph Manufacturing Company — 5 pe 
cent. preferenoe ............ccecsescscssecscesscecees - 100,000 100,000 
/ o . fxcw axes 100,000 100, 000 
United River Plate Telephone Company —5 per 
cent. debentures ...... o VI E 200,000 48, 267 
Wenlock Electrolytic Company—ordinary ...... 12),000 120,000 


Hammersmith.—At the meeting of the Vestry on Monday a 
report was submitted on the Kensington and Notting Hill Electric 
Lighting Bill, which is promoted by the Kensington and Knights- 
bridge Electric Lighting Company and the Notting Hill Electric 
Lighting Company jointly, to acquire lands and to erect and work 
generating stations. The preamble of the Bill, inter alia, states 
that it will conduce to the convenience of those who use electrical 
energy in the respective areas of supply—i.e., Kensington and 
Notting Hill—that the ee jointly should be authorised to 
acquire certain lands in the parish of Hammersmith belongin 
to the Vestry of the parish of St. Mary Abbotts, Kensington, an 
also certain land in the same parish belonging to the Hammer- 
smith and City Railway Company, and thereon to erect generatin 
and transforming etations, and to supply therefrom electrica 
energy to their respective distributing stations within their 
respective areas of supply, and for that purpose to lay down elec- 
trical mains from the last-mentioned lands to connections with 
their several distributing statione and mains within their respective 
areas of supply. It is proposed to empower the joint companies 
to construct a subway from the weetern end of Hunt-street under 
the Hammersmith and City Railway and the West London 
Railway into the lands they propose to acquire. The committee 
suggest that as neither the width of the proposed subway nor the 
depth it will be under the railway can ascertained from the 

and sections supplied, more definite information on these 
points should be given. It appears to them that the roadway in 
Hunt-street must be somewhat lowered in order to get a proper 
gradient, and they are of opinion that there seems to be a reason- 
able opportunity for obtaining the long-wished-for communication 
between Letymer-road and Wood.lane, and advise the Vestry 
that, whilst petitioning against the Bill to obtain the necessary 
locus for protective clauses, to instruct them to use every 
endeavour to see that the subway is of sufficient width and height 
for the accommodation of the traffic, and dedicated to the public 
use, and to take all the necessary steps for protecting the Vestry's 
interests generally. The following is a summary of the memorial 
sealed by the Veetr objecting to the Kensington Vestry electric 
lighting order: The Hammeremith Vestry have already laid 
wn cables and wires within the main thoroughfares, and con- 
structed a central generating station at a cost of £66,000, and are 
about to expend a further sum of £56,000 in extensions. The 
Vestry object to the breaking up and disturbance of the streets 
aad roads of the parish for the purpose of laying pipes, wires, and 
other apparatus. The Kensington Vestry’s proposal to erect 
what is called a destructor for burning or otherwise disposing of 
the refuse from the parish of Kensington is considered 
most objectionable. e memorialists also point out to 
the Department that a Bill has been deposited by the 
Kensi n and Knightebridge Electric Lighting Company 
and the Notting Hill Electric Lighting Company jointly gto 
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acquire compulsorily part of the same land which has recently 
been acquired by the Kensington Vestry for the purpose of 
enabling the two companies to erect further generating stations. 
This is contrary to the usual practice, and almost without pre- 
cedent, and it will be extremely inconvenient and might result in 
endless litigation hereafter if the Board of Trade granted the 
proposed order to the Kensington Vestry and Parliament after- 
warda granted the Bill to the two electrical companies to deal 
with the same land. In a report submitted to the Hammersmith 
Veatry on Wednesday, the electrical engineer, Mr. G. G. Bell, 
expreased the opinion that a large saving of time and cost would 
be effected by the Vestry employing a main-laying staff, and laying 
its own mains. He estimated the profit at about 3d. per yard. 
The Vestry decided that the proposal be tried in six important 
roads, the cost being estimated at £13,000. 


PROVISIONAL PATENTS, 1899. 


JANCARY 9, 

463. Improvements in arc lamps and lante: ns. Edward John 
Shaw, Astral Works, Hatherton-street, Walsall. 

465. Improvements ia electric ceiling-roses, fase and janction - 
boxes, and wall sockets. James Whitcher, 120, High- 
street, Cowes, Isle of Wight. 

485. Improvements in telegraphic relays. Robert William 
Paul, 44, Hatton garden, London. 

490. Improvements in electrical relays and transmitters. 
Herbert Watson Sullivan, 19, Great Winchester-street, 
London. 

503. Improved advertisement frames adapted for the rooms 
of travellers’ hotels and provided with an electrically- 
actuated cleck with an alarm if desired. Elie Belzon 
and Paul Royer, 52, Chancery-lane, London. (Complete 
specification. ) 

513. Au improved electro-mechanical system for providing 
additional security fo: safes, vaults, and similar 

~ receptacles for the storing of valnabies. Henry F. 
Freed, Isaac Freed, David Key Clink, and George Judd 
R3»ed, 40, Chancery-lane, London. (Complete specifica- 
tion.) 

514. Improvements in electric aro lamps. The Davy 
Electrical Construction Company, Limited, and John 
Leman Eckersley Daniel, 40, Chancery-lane, London. 

Imprevements in telegraphic receiving and trans- 
lsting instruments. Alexander Muirhead, 323, High 
Holborn, London. 

Improvements in type-printing telegraph apparatus. 
Charles Denton Abel, Birkbeck Bank-chambers, South- 
ampton buildings, Chancery-lane, London. (Siemens and 
Halske Aktiengesellschaft, Germany.) 

JANUARY 10. 

537. Improvements in pressure-reguiating apparatus fer 
clectric mains used chiefly ia oonnection with 
storage batteries. John Somerville Highfield, Wolseley- 
road, St. Helens. 

540. Imprevements in methods of operating electromotors 

and controllers and switches connected therewith. 

Peter Valentine McMahon, 195, Clapham-road, London. 

Improved electric arc lamp clutch and feed mechanism. | 
Henry Vincent James, Westhill, Higher Broughton, 

Salford. i 

580. Telephone system. David Henry Wilson, 46, Lincoln’s- 
inn-fields, London. (Complete specification.) 

582. A methed of operating electric tramoars, eto. where 
a combined or alternate fixed line conductor and 
acoumulater traction is used. John Dugdil, Firs 
House, Failsworth, near Manchester. 

Improvements in or connected with telephonic instru- . 
ments. Archibald Laidlaw Baird, 55, Chancery-lane, 
London. (Thomas Barnet, New South Wales.) (Com- 
plete specification.) l 

833. Improvements in printing telegraphs. Frederick Hach- 
mann, Charles Pfeifer, and Casper Ernst, 22, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

. Improvements ia electrical appliances for controlling 
the supply of gas te burners and effecting its ignition 
from a distance, Car] Franzen, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

JANUARY 1l. 

655. An improved locking and reledsing 
electrical switches. Frederick Percy Cox, 
George’s-creacent, Liverpool. 

656. An improvement ia electrical switches. Frederick Percy 
Cox, 10, St. George’s-creacent, Liverpool. 

072, Improvements in continuous-current clectric dynamos 
or generators for traio-ighting purposes. Herbert 
William Wilson, The Grange, Wendling, East Dereham, 
Norfolk. 

690. Improvements in means for forming eyes on wire and 
other ropes especially applicable te span wires for 
overhead conductors in electric tramway systems. 
Edward Henry Tyler, 77, Chanoery-lane, London. 
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657. An improved e'ectrical fuse holder. Frederick Percy 
Cox, 10, St. George's-erescent, Liverpool. 

699. Improvements in and relating to electric furnaces for 
the production of calcium carbide and other substances. 
Tinker and Holliday, Limited, and William Cardno, 55, 
Chancery-lane, London. 

710. Improvements in or relating to apparatus for elec- 
trically controlling mechanical movements. Pierre 
Emmanuel Emile Raverot and Pierre Frédéric Léon 
Belly, 45, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

JANUARY 12, 

764. Hollow or recessed punches used in convection with 
V heatatone's automatic telegraphy or any other systems 
of automatic transmission. Joeeph William Willmot, 
41, Tufnell Park- road, Holloway, London. (Complete 
specification.) 

JANUARY 13. 

813. An improved electrical signaling and telegraphi: 
apparatus. Johann Christian Schäfer, Eduard Renz, 
and Paul Lippold. 24, Luiaen-strasse, Berlin. (Complete 
specification. ) 

825. Improvements in electrical measuring inst rumeota. 
Arthur Frederick Harrie, 57, Acre-lane, Brixton, London 

864. Improvements in electric arc lamps. Wallace James 
Lambert Sandy and Thomas Geer, 24, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion. ) 

JANUARY 14. 

993. Improvements in telephone exchange switchboards. 
August Ecketein and William Armstrong Guthrie, Peel 
Works, Adelphi, Salford. 

906. An improved magneto-electric generator and automatic 
pall aad cironit closer. George William Thomas 
S irubshall, 36, Eccleebourne-road, Thornton Heath, 
Surrey. 

918. Imp cvemeats in eaclosed electric arc lamps. 
James Davy, 40, Chancery-lane, London. 

925. Rota: y converters for single-phase alternating currents. 
Max Deri, Bitkbeck Bank-chambera, Southampton- 
buildings, Chancery-lane, London. (Complete specitica. 
tion ) 

934. Method ofand apparatus for electrically transmitting 
orders, signals, or indications from one piace to 
5 Alfred Upton Alcock, 46, Lincoln's- inn · fields, 

ndon. 


William 


SPECIFICATIONS PUBLISHED. 


1897. 

24962. Electric filling apparatus for ordnanco. 
and Co., Limited, Dawson, and Buckham. 

30259. Method or methods for controlling a mechanism or 
mechanisms by means of electric or electromagnetic 
waves of high frequency. Wilson and Evans. 

30846. Method or methods for controlling a mechanism or 
mechanisms by means of electric or electromagnetic 
waves of high frequency. Wilson and Evans. 

30923. Electric elevators. Leigh. (Sprague.) 

1898. 
525. Electric signalling. Thompson. 

933. Electrolytical condensers and electric current-directing 
devices. Pollak. 

1140, Electromagnets for electric traction. Leigh. (The 
Gesellschaft zur Verwerthung elektrischer und mag- 
netischer Stromkraft (System Schiemann und Klein- 
schmidt), Ad. Wilde und Co.) 

1557. Clockwork-operated mechanism for switching electrical 
ourrent, Scull. 

2091, Electrical log recording instrument for the cabin. 
Jensen. (Patentktiebolaget Svea.) 

2417. Electric cirouit breakers. Bouchet. (Date applied for 
under International Convention, July 2, 1897.) 

2485. Electric arc lamps. Oliver. 

3507. Electric meters. Evershed aod Vignoles, Limited, and 
Evershed 

4621. Electric aro lamps. Spooner. (Vassir.) 

8179. Means for electrically lighting railway carriages. Dick. 

19110. Method of suspending curtains, electric lamp wires, and 
other articles. Ogden. 

19688. Mechanism of elect: ically-illuminated devices for auto- 
matically making and breaking eclectric circuits used 
in such electrically-illuminated devices. Richardson, 
Jevons. and Gent. 

$9081. Means for adjusting the reluctince of magnetic 
circuits. The British Thomson-Houston Company, 
Limited. (Thomson.) 

22545. Automatic telephone exchanges. Tnompson. 
Strowger Automatic Telephone Exchange.) 

23563. Electric arc lamps. The British Thomson-Houston Com- 
pany, Limited. (Hartham.) 

23958. Electric measuring instruments. The British Thomson- 
Houston Company, Limited, (Thomson.) 


Vickers, Sons, 
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TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


ub 
Returns for EF Total 3 for 
wee year. 
Line 3g koores 
decrease 
Ending |1899. |1898. 1899. | 1898. 
£ £ £ £ £ 
1 Tram. 
7 ees Jan. 14 3 754|3,458| + 296 — — 
Black pool and Fleet. 
wood Tramroad..| „„ 13| 113) — — 280; — 
Bristol Tramways 
and Carriage Co.. , 13 |2 5562, 365 + 191 — — 
City and South 
London Railway.. ,, 15 1, 107 1.085 + 22 3,280 | 3,259 
Dover Tramways ...| ,, 16 151] 108) + 43 306 225 
DublinU.T.,elec.cars| , 13 555 551t| + 4 | 1,016 1,0187 
Dublin S.D. Electric 
Tramways ........ „ 13 605| 422| + 183} 1,115 759 
Halifax Corporation 
Tramwaya ........ „ 11| 238) — — 7,356" — 
Liverpool Overhead 
Railway ........... „ 15.1337]13001 - 24| — — 
South Staffordshire 
Tramway D 13 629| 609| - 20 1,086 | 1,151 


* Since June 99, 1898. t Including horse cars. 


COMPANIES' STOCK AND SHARE LIST. 


Prioe 
Blackpool and Fleetwood Tr imroad Shares 10 21-39 
Bournemouth aud Poole Electric £upply, Limited, Ord....| 10 Mi 
4} per cent. Cum. Pref ........ ............. 10 103-11 
British Electric Traction, Limited, Ordinary, Nos. 1-30, 000| 10 17-15 
— — 6 p. c. Cm. Pf., 30,001-40,000 (all paid) ........ 10 13-134 
——— 5 per cent. Perpetual Debenture Stock . i 119-121 
Brush Electrical Engineering Limited, Ordinary . YuerP RE 2 13-2 
Non. Cum., 6 per out. Pref. ........ Nw wir ia io one 2 $$ 27 
per cent. Debenture Stock ............ q | 100 111-115 
per cent. $nd Debenture Stock.. s.. „ 100 101-104 
Callender's Cable Company, TTA Ves wa us walks x 110.118 
Ordin 666 %%% %%% „„ „% „„ Oe -l 
Central London Iway, “Ordinary ened wae weasel seen awe " m 
ZZZ 8 7$ 8 
Pref. Half-Sharee ns. 3 
eee 6660 o 6 4-4) 
Charing Cross and Strand ...— .....s.scsececcsccsece coe, 6 11j-1v$ 
per cent. Cum. Pref uie venis cestentnck - 16 6 
Chelsea Electricity Com any 66 26 „„ %„%„%„%„„%„%„%%%%„%„%„ „ ths. een 6 Rj- 
— np r cent. De ntures *«"*999950(0009020*99090000299 100 118-116 
City of London, Ordinary ........ ...............—-. ees 10 22-24 
" 90,001-100,000 ......| 10 21-23 
6 per cent, Cumulative rell. 10 153-1 
—— 6 per cent. Debenture Stock . 100 126-1 
City and South London Railway, Consolidated ‘Ordinary .. 100 68-70 
— Ordinary 6 ak esse bases wnt eaves oossoocosocssooass 8 34-4 
——— per cent. Debenture Swor .................. 100 133-185 
5 per cent. Pref. ame m 4 8 e n 445 
4- 
County anty of London and Brush Prov. Elec. Light Gh., tied. a. 10 134-184 
— . 90 001.40, 000 10 12-18 
6 per cent. Cum. Frl.... ã . 10 143-154 
romps ang o . ee e $2 xd 
per cent. Debentures .. . — 91-96 
Crystal Palace District, Ordinary 5 ipe ‘cont. Stock . 100 126-180 
ference b per cent, 8 T ......| 100 140-146 
Edison and Swan United Ta Pe N T E 24-3 
5 per cent. Debentures ................ ee eer 6 4-5 
4 per cent. Deb. Stock, Red.. ..... ....... .... 100 97-99 
Edmundsous' Electricity Corp., Ltd., ‘Ord. Shares, 1-17, 400 5 6-5. 
&iectric Construction, Limit ͤ' 2 A- 
—— 7 per cent. Cumulative Prof. ....,........—....| 2 
4 per cent. Perp. 1st Mort. Deb.. T 108-106 xd 
W. T. Heniey's Telegraph Works, Urainary .. zw... ve|, 40 23.244 
7 per cent. Preference ..... e 18.10 
44 per cent. Debentureee sss. 100 110-116 
House-to-House Company, . e 9-10 
7 per cent. Preference .. FCC 91˙1 
Imperial Tramways, Limited ͤ„%ẽE 6 164-17 
India er Gutta Pervhs, and Telegraph W orks . 10 2142 
seat ene beides 0 3 100 ee 
Edaria. Pid ights r MT werkeva.ser] 78 
London Electric Supply, Ordinary.. ——— HO TUN 8-8j 
6 per cent. Pref. ki. b 6} 
4 per ceut. 1st Mortgage Debenture Stock, Red. .| 100 102-104 
Metropolitan Klectric Supply, Limited, Ord. , No. 1-62, 500 1 mir 
No. 62,601 -85, 000 4 114-1 
er cent. First Mortgage 5 Brock ...| 10U 115-119 
National hone, Ordinary.. anes wee} 6 53-6 
6 per cent. Cum. First Pref.. — d — 10 14-16 
6 per cent. Cum. Second Pref.. seso wo secca] 10 13-16 
6 b per cent. Non. Cum. Third Frei. 5 54-5} 
r cent. Deb Stock, Red. . V.. | 100 99-162 
Not tiog Ralf Al Electric ee Company, Limited .......| 10 17-18 
Oriental, Limited, 1879 . oS 0000 80 me te oe „„ 0 Oe 
£5 Shares . SLC Sn AR aec BOE ACER KOC RA ER. 


£44 Shares, New " 
Orio: tal Telephone and Klectric Company 
Oxfurd hlectzic, Lim., Ord , Nos. 1 to 96 mud 407 to 10, 810 


Tamga- 


Royal Electrical Company uf Montreal ...... vereor n 159-155 
44 per cent. First Shar. s Mortgage . 100 106-107 
South Lundon Elects ic Aal aie. orir vs S 8 8 3} 
St. Ja nest and Pall Ordinary e» 259099099 6 17-18 
7 per cent. Pret. (Rer V QM TCU T Ed Se ——— M 9-10 
Telegraph Construction and Maintenance ... =» = ~ — — — 18 87-41 
— $ cont. Bond 100 102 106 
Waterloo and City Railway, Ordinary .. ~ = = = = = á =m | 100 103-111 
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NOTES. 


Institution of Mechanical Engineers.—We are 
asked to call attention to the fact that the address of this 
institution is now Storey’s-gate, St. James’s Park, West- 
minster, S. W. 


A Curious Lightning Effect.—An extraordinary 
accident is reported to have recently happened to the 
Johannesburg mail train. During a heavy thunderstorm 
a flash of lightning struck the engine, with the result that 
the electric staff used on the engine was partly fused and 
rendered useless. The train was shortly afterwards brought 
to a standstill. 


Electrical Concerts.—The number of concerts in 
connection with electrical engineering which are to be 
held to-night renders the choice of where to spend the 
evening exceedingly embarrassing. Thus, there is the 
Electro-Harmonic concert at St. James’s Hall, the smoking 
concert of the Electrical Engineers (Royal Engineers) 
Volunteers, at Holborn Restaurant, at 8 p.m., and the sixth 
annual Bohemian concert of the Telephone Athletic Associa- 
tion at the Westminster Town Hall, at 7.50. Mr. W. E. R. 
Gaine will preside at this last function, for which an 
excellent programme has been prepared. 


Museum Lighting.—Prof. Ray Lankester, director of 
the Natural History Departments of the British Museum, 
Sonth Kensington, states that arrangements bave been 
made for the supply of the electric light to the museum. 
It will be introduced first into the offices, studies, and 
workshops, and afterwards into the public galleries. We 
wonder if the last two conversaziones of the Institution of 
Electrical Engineers has hastened this decision. It will be 
remembered that on each occasion the entrance ball and 
galleries adjoining have been brilliantly lighted by elec- 
tricity, the wires and lamps being fixed up tentporarily. 


Ozone Purification.—One of our contemporaries 
contains a note on Ozone Purification Humbug,” which 
we are not sure if it is meant to be considered sarcastic or 
not. It reads as follows: ‘‘ Among the advocates of the 
charms of ozone, prepared most cheaply by means of alter- 
nating currents, E. Androoli has justly acquired a reputa- 
tion, for he has succeeded in constructing very simple and 
effective ozone generators. At the same time he has more 
than once protested against unfair puffing of ozone, and he 
exposes now, in tbe Electricien of Dec. 24, again an impu- 
dent puff of the Electric Refining Company of Philadelphia, 
which papers have copied seriously." 


Restricted Competition.— We regret to see that the 


consulting engineer to the Vestry of Fulham has recom- 
mended the committee that, in issuing specifications for the 
engines and mains required in their electrical works, it 
would be better to write to seven or eight of the best firms 
in England than to advertise for tenders. We understand 
that he is to report fully on the matter to the committee, 
but we trust that in this instance his advice will not be 
followed. If tenders in answer to an advertisement are 
received from a firm which the engineer bas reason to 
know is incompetent to carry out the work satisfactorily, 
there is every reason for not accepting such a tender, The 
other course of restricted competition in the present state 
of the industry is unfair both to the manufacturer and to 
the Vestry. 


Two-Rate Metering.—The General Electric Com- 
pany, of America, has recently introduced a Thomson 
recording wattmeter for a two-rate system of supply. This 
meter, which is connected with a clock, can be arranged to 
give different rates of charging at.any desired hours. The 
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general idea is similar to that, devised many years ago by 
Mr. Gisbert Kapp, and used on the Bristol mains. In 
the present case the clock is self-winding, and two inde- 
pendent dials indicate the amount of electricity used at 
the high rate and at the low rate respectively. The argu- 
ment has been raised against this system that it is exceed- 
ingly difficult to obtain business during the average light 
load of the central station. This argument has been 
proved in several cases to be wrong. A curve is published 
by our contemporary showing how much the load can be 
improved during the daytime, and also after midnight, when 
is required by newspaper and printing establishments. 

London's Telephones.— The following motions are to 
be submitted toa joint conference of delegates from the 
Corporation of London and the London County Council 
(the meeting is to take place at 5 p.m. on Wednesday next, 
Feb. 1): (1) that a joint application should be made for a 
telephone license for the London telephone area, in accord- 
ance with the resolution passed by the Court of Common 
Council on Nov. 17, 1898 —viz., that application be made 
for a license to establish a telephone service in conjunction 
with the London County Council and other local authorities 
within the London telephone area"; (2) that the London 
telephone service should be managed by the London County 
Council and the Corporation of London; (3) that this 
conference recommends a joint application to the Post- 
master-General for the telephone license, in accordance 
with the foregoing resolutions; (4) that these resolutions 
be submitted to the various authorities represented at this 
conference for their confirmation. 

French Telegraphs.—It is well known that in France 
the telegraph system is not well organised, and in many 
cases prepaid replies become absolutely worthless on account 
of the time taken in replying. We have one case in mind 
in which we wired from a small place on the coast of France 
to Paris, and after waiting six hours for a reply without 
one arriving, we had to make other arrangements to those 
we had intended. The Electrical Engineer of New York 
gives an amusing story of an American gentleman who, on 
arriving at Havre, cabled to Washington and telegraphed 
to Paris. He then proceeded to Paris, and on arriving he 
found that, although there was a reply awaiting him from 
Washington, the telegram to Paris had not arrived, and 
was not delivered until a hour after he arrived. The French 
telegraph service is evidently conducted on steady lines, 
and we should say that each office takes plenty of time 
over the transmission of its messages. By so doing they at 
least halve the average value of the telegram sent. 

Presentation.—An interesting gathering was held in 
one of the car-sheds of the London United Tramways Com- 
pany at Chiswick in the small hours of Sunday morning, 
when Mr. J. Clifton Robinson, the managing director, 
was presented by the staff with an illuminated address, 
and Mrs. Clifton Robinson with a diamond pendant and 
diamond earringa, in celebration of their silver wedding. 
The address was signed on behalf of the London United 
Tramways Company by Messrs. G. E. Cummings (private . 
secretary and treasurer), F. Freshwater (superintendent), 
A. G. Buxton (assistant superintendent), W. Jenkins (fore- 
man of depéts), William Hutchings, Thomas B. Holliday, 
E. P. Whitmoor, H. Hooper, A. E. Green, and R. Smith. 
It was also signed on behalf of the Middlesbrough, Stockton, 
and Thornaby Electric Tramways by Mesers. G. R. Holmes 
(resident engineer), by Alfred J. Linnell (assistant engineer 
of the Bristol Electric Tramways), Fred. Groves (manager of 
the Reading Tramways), and J. R. Dix (general manager 
of the Corris Railway). 

A New Alternate-Current Wattmeter.—Dr. H. 
Behn-Eschenburg, the electrical engineer of the Oerlikon 
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Company, has recently introduced a new wattmeter on 
the principle of the d’Arsonval galvanometer. The fixed 
magnet is energised by the main current, and the moving 
coil taking current from a shunt across the mains. The 
axis of the moving coil is perpendicular to the plane of 
the horseshoe fixed magnet. The shunt consists of au 
inductionless resistance, one end joined to one main, the 
other to two resistances in parallel; of these, one is 
inductionless and completes the circuit directly to the 
other main, and the other is inductive and completes the 
shunt circuit through the moving coil. The object of 
the small inductive resistance inserted in series with the 
moving coil is to balance the effect of the hysteresis in the 
main circuit. The latter produces a phase difference of 
about 5deg. and by suitably adjusting the inductance of 
the shunt circuit, according to calculations given in the 
paper, a similar phase difference is created in the shunt 
circuit and the effect of hysteresis balanced at any 
frequency. 

Micro-photography of Steel Raiis.—In Sir Wm. 
C. Roberts-Austen's paper on this subject, read before the 
Institution of Civil Engineers last week,a statement was 
given of the principles which guided micro-photography 
of steel rails. The most generally useful information as 
to the structure of a steel rail was obtained by treating 
a highly-polished surface of the section with an infusion 
of liquorice in water, which stained the pearlite a dark tint 
and left the ferrite unacted on. The most convenient 
magnification was between 100 and 150 diameters. Normal 
rails were thus shown to consist of patches of pearlite 
set in ferrite, and although the structure was common to 
all rails the ratios of the areas differed widely, the amount 
of carbon increasing with the area of the pearlite. Micro- 
photographs were appended to the paper to illustrate the 
influence of manganese on the structure of the steel. If 
the ferrite was arranged in large, enclosed polyhedrons, 
the temperature to which the rail was raised before rolling 
was too high. The strength and intensibility increased. as 
the size of the grain diminished ; and closely interlocking 
ferrite and pearlite was said to be the condition which most 
favoured the prolongation of the life of the rail. 

National Telephone Company's Bills. — The 
memorials which have been presented to the Examiners of 
both Houses against the passing of the National Telephone 
Company’s Bills through the standing orders stage allege 
that the notices given by the company of their intended 
application to Parliament were defective, insufficient, vague, 
and misleading. It is alleged that the notices were not 
published in the manner prescribed by the standing orders 
in newspapers circulating in the cities and districts affected 
by the Bille, whilst the notices that were given in the 
London, Edinburgh, and Dublin Gazettes contained no 
intimation of some of the principal provisions in the Bills. 
In support of this allegation, it is pointed out that the 
notioes did not indicate any intention on the part of the 
company to authorise the Railway and Canal Commissioners 
to consent to the laying of wires through districts whose 
road authorities had refused to grant their consent; mor 
was any notice given of any intention to resort to the pro- 
cedure of the Railway and Canal Traffic Acte. The pro- 
posed powers to the Railway and Canal Commissioners 
will, it is pointed out, practically repeal express statutory 
provisions in force in various districts, yet no notice was 
given, as required by the standing orders, of any intention 
to repeal those enactments. 

The Education of Workmen.—Mr. Arthur A. 
Hamerschlag recently read a paper before the American 
Institute of Electrical Engineers on the education of 
electrical apprentices and journeymen. In this he pointed 
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out how much the loss of the old apprenticeship system in 
the training of our mechanics is to be deplored. The great 
tendency nowadays is to subdivide labour to such an extent 
that the mechanic who can investigate and repair break- 
downs is likely to be seriously missed. The author also 
explains that for every single opening for the electrical 
engineer, such as are prepared by the colleges and univer. 
sities, there are 100 vacancies for skilled journeymen. He 
also says tbat the skilled journeyman of the average class 
receives more remuneration than the average so-called 
electrical engineer. Mr. Hamerschlag recommends the 
establishment of schools for workmen in which sufficient 
information will be given to enable them to understand the 
general principle and practical applications of the electrical 
science. He refers to one or two such schools which have 
been doing good work in America, amongst which the New 
York Trade School has some 6,000 graduates on its list. 
We think the idea worthy of further consideration on this 
side, where the subdivision of labour is not, up to the 
present, carried quite as far as in America. 


The Mysteries of Electricity.—The verdict of the 
coroner’s inquest on the death of Mr. S. Pugh was given 
last week, and can only be accepted on the assumption 
that electricity being incomprehensible its effects cannot be 
predicted. The deceased was an engine driver in the 
service of the City and South London Railway Company, 
and he was found dead on his engine at Stockwell Station 
on the morning of the 10th. At the opening of the 
inquest the doctor said that death was due to shock 
followed by sudden stoppage of the heart’s action. As 
the man was a healthy man, the doctor concluded that 
death was due to the electric current. The railway com- 
pany then objected that the deceased could not possibly 
have obtained an electric shock on the engine, and the 
inquest was adjourned for further medical advice. Three 
doctors examined the body and found no signs whatever 
of an electric shock, but the firet doctor adhered to his 
decision. The jury subsequently agreed with this first 
doctor, but said that they did not know how the shock 
wat caused. They aleo wisely expressed no opinion as to 
whether the shock was sustained accidentally. If the facts 
given by the company's officials are correct, we think the 
verdict an unreasonable one. It is well known that with 
a 500-volt shock considerable damage is done to the skin 
if contact is maintained for any prolonged length of time, 
and some scorching should have been evident in the pre- 
sent case. | 

Institution of Mechanical Engineers.— The fifty- 
second annual general meeting of this institution is 
announced for Thursday and Friday, Feb. 9 and 10, 
when the meeting will be held at the institution’s new 
home at Storey’s-gate, St. James’s Park. The chair will 
be taken each night at half past seven. The business of 
the meetings consists of the election of the president, vice- 
presidente, and members of the council. After this the 
following papers will be read and discussed as far as time 
permits: Fifth Report to the Alloys Research Committee: 
Steel," by Sir William C. Roberts-Austen, K.C.B., D.C.L, 
F. RS., bon. life member (Thuteday); Machinery for 
Book and General Printing,” by Mr. William Powrie, 
member; and Evaporative Condensers,” by Mr. H. G. V. 
Oldham, associate member. In this last piper, which will 
be of considerable interest to electrical engineers, the 
author, after pointing out the advantage of using evapora- 
tive condensers where a large supply of cooling water is 
not available, discusses the action going on in evaporative 
condensers. He then refers to the action of steam and 
water as they pass through the apparatus, the method of 
jointing tubes, water seal, etc. The principal designs of 
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air condensers in use during the last 26 years are then 
described, and special attention is given to the most recent 
types. The application of fans to increase the efficiency 
of evaporative condensers is discussed, as well as the 
best arrangements for connecting the condenser to the 
engine and the necessary pumps. | 

The Campbell Surface Contact System.—The 
1898 boom in electric traction in England has brought to 
notice a number of contact systems for electric tramways, 
etc, which have as yet not been tried in practice. In 
America, the rush of new systems still claims the attention 
of the technical Press, but we regret to find that those 
recently noticed are less practical than we could wish. The 
last one brought before us is described in the Electrical 
Engineer of New York, and is the invention of Mr. George 
P. Campbell. In this, a small conduit, 9in. by 6in. in cross- 
section, is used. At the bottom of this conduit a live 
contact rail is placed, and a small trolley with four wheels 
makes connection between this and the sectional contact 
rails at the road surface. This running connector is 
held in place by grooves, and is supposed to be drawn 
along by electromagnets on the car, which have to transmit 
the tractive effort through the sectional conductor. This in 
itself would be the cause of much waste in eddy currents 
in the sectional conductor, and at high speeds it would be 
exceedingly difficult to transmit enough force to keep the 
running contact-maker under the car. In the event of the 
car over-running the contact-maker a live section would be 
exposed, which would be extremely dangerous to the public. 
The running wheels on this connecting carriage bottom are 
so small that they will ran at very high specds if the car 
is to have a reasonably rapid schedule. For instance, in 
the illustration given wheels are shown which would have 
to revolve at 1,600 revolutions per minute if the car was 
going at 15 miles per hour. 

Electromagnets.—The American Electrician calls 
attention to the following problem which frequently con- 
fronts the electrical designer—i.e., given a magnet of known 
shape, size, excitation, and magnetic material, what is the 
pull upon an armature of known materials and dimensions 
at a specified distance? There is, says our contemporary, 
absolutely no reliable data on this subject. Surely Prof. 
Silvanus P. Thomson's Cantor lectures have been over- 
looked. Still, the matter of leakage enters into this 
problem so intricately that it is impossible to apply any 
mathematical formula, either rational or empirical. It is 
frequently the case that data of the most approximate 
character in this direction would be very welcome, and 
this it should not be impossible to experimentally obtain. 
In connection with this subject, it seems wise to suggest a 
eeries of experiments with a number of magnets with known 
dimensions, beginning with those of very minute size and 
proceeding upward to the largest size that would ever be 
used in electromagnetic mechanism, where the function is 
to exert a tractive force. The experiment would not be 
particularly expensive. It would be somewhat tedious, 
but the results would be of incalculable value. With a 
single set of magnets the attraction of armatures of various 
shapes and sizes could be measured, and also the attraction 
of these magnets under the influence of alternating currents. 
The tabulated results giving magnetising forces, saturation 
of the cores, the dimensions of the magnets, and the pull 
at various distances, would constitute a valuable contribu- 
tion to engineering data, and place the profession under a 
very great debt of gratitude to the author. 

Light Railways in London —On Friday last the 
question of the future action of the Board of Trade with 
reference to light railways came before Sir Courtenay 
Boyle on the objection of the Great Western Railway 


Company to the confirmation of the order of the Light 
Railway Commissioners, who had sanctioned the making 
of an electric railway between Hanwell and Uxbridge. 
Mr. Pope, Q.C., at the hearing, raised the point whether, 
under the Light Railways Act, such a project could be 
sanctioned, inasmuch as the Act said that where the pro- 
posed undertaking was of such magnitude as to seriously 
affect an existing railway it ought to go before a parlia- 
mentary committee. This was really an extension of the 
tramway system into the country, aud should come under 
the Tramway Act, so that people interested could oppose 
it before parliamentary committees, if necessary. On 
behalf of the London United Tramways Company, 
it was argued that the Light Railways Act would be 
utterly useless, and would stop all the light railway 
projects throughout the country if they had to go through 
such an expensive machinery as Parliament. The main 
idea in instituting the Light Railway Commissioners’ Court 
was to allow these light railways to be carried out cheaply 
without the heavy preliminary costs of parliamentary 
procedure. Sir Courtenay Boyle said the Board of Trade 
had considered this matter very carefully, and they had 
come to the conclusion that this might reasonably be con- 
sidered an undertaking under the Light Railways Act, and 
therefore the case must proceed on that understanding. 
Sir Courtenay Boyle also said, in answer to the opposition 
of the Middlesex County Council, that he must hold that 
the company was under an obligation to carry both goods 
and passengers. The Financial News reports that the 
decision of the Board of Trade was reserved. 


Waves in the Ether.—The Times résumé of the 
progress of science in 1898 contains the following 
interesting paragraph on waves in the ether, in which 
the author points out that before the time of Hertz’s 
brilliant discoveries the only vibrations in the ether with 
which we were acquainted were those produced by the 
natural oscillations of atomic electrical charges, and made 
evident as ultra-red, visible, or ultra-violet radiation. 
Hertz showed us how to manufacture electrically other 
ether waves of wave-length a million times greater than 
those which give rise to visible light; and since his time 
numerous investigators have sought to produce Hertz 
waves of continually smaller wave-length. In Italy, 
Lampa has succeeded in generating Hertz waves of about 
4 mm. in wave-length. Other investigators, attacking 
the problem from the other side, have endeavoured 
to sift out from ordinary dark heat radiation the shorter 
wave-lengths and leave the longer ones. This last year, 
Drs. H. Rubens and E. Aschkinass have achieved the feat 
of filtering out from an heterogeneous radiation the waves 
of very great wave-length existing in the radiation of an 
Auer burner. This they accomplished by repeated reflec- 
tions from rock-salt or sylvine. They have thus obtained 
invisible radiation or ether waves having a wave-length 
one hundred times greater than those which give rise to 
the sensation of red light, but at the same time of only 
one-hundredth part of the wave-length of the shortest 
known Hertz waves. There remain about five octaves of 
as yet unknown radiation to be produced, but when this 
is done we shall know how to create the whole of the vast 
gamut of ether waves lying between the ultra-violet light, 
found by Schumannto to have a wave-length of one ten- 
thousandth of a millimetre, and Hertz waves of many 
metres in length. 

Unreasonable Opposition.—The agenda of the 
Camberwell Vestry meeting this week discloses that they 
are taking a somewhat obstructive policy with respect to 
the London Electric Company’s work. This company has 
written to the Board of Trade asking for the consent of 
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the Board to the use of the extra high pressure of 6,600 
volts. The company also state that it wishes to supply 
two-phase current for lighting and power purposes from 
low-tension concentric mains in that portion of the 
Camberwell district where power is likely to bo required. 
The frequency used will be 50. The recommendation was 
forwarded to the Vestry for consideration, which suggested 
that the Board of Trade be asked not to consent to these two 
. proposals. No reasons are given, and we fail to see what 
reason there can be for the opposition. At the same meeting 
the application for the compulsory purchase of lands by the 
County of London and Brush Provincial Electric Light 
Company will come up for consideration. In this case 
the committee recommends that, unless the promoters agree 
to the insertion of a clause providing that the generating 
station to be erected in Camberwell shall only be for the 
purpose of supplying electrical energy in the area autho- 
rised by the Camberwell Order of 1896, and that no works 
or other expenses proposed to be authorised by this Bill 
shall be chargeable to the Camberwell Order of 1896, or 
shall be taken into consideration in estimating the amount 
of compensation to be paid to the company when the 
undertaking is purchased by the Camberwell local autho- 
rity, the Vestry should oppose every stage of this Bill. It 
seems to us that this last requirement is unreasonable, as 
the company in question should not be prevented from 
working its numerous districts in the most economical way, 
and in the way which will tend to supply the electricity at 
the least possible price. 

Progress of Electric Traction in Germany.— 
The Elektrotechnische Zeitschrift publishes a statistic table 
and article from which some interesting figures may be 
deduced relative to the progress of electric traction in 
Germany during the past year. Naturally, the figures are 
not quite up to date, but they may be taken as represent- 
ing with sufficient accuracy the position holding good on 
Sept. 1, 1898, when it appears that the generating stations 
supplying energy for traction purposes numbered 68, as 
compared with 56 in the corresponding month of 1897. 
Further, the lines opened for traffic totalled a length of 
1,220 miles, against 850 miles, while the capacity of the 
generating machines installed amounted to 33,333 kw., com- 
pared with 24,920 kw. Thus the several increases were to 
the extent of 21:4 per cent., 45*0 per cent, and 33:8 per 
cent. respectively. It should be mentioned, however, 
that the capacity of the generating plant given above 
does not include accumulators, the employment of which 
for parallel working with the generator has recently 
found considerable favour in Germany. The total capacity 
of the accumulators already installed for such purpose 
amounts to 5,118 kw.,so that generating machines and 
accumulators together are capable of an output of 38,451 kw. 
It is also interesting to note that the overhead trolley 
system still is used most generally, while the conduit 
system has only been employed over some short lines in 
Berlin and Dresden. On the other hand, the so-called 
mixed system of working—that is, partly by means of 
trolley wires and partly with accumulators charged during 
the passage of the car over the sections provided with 
trolley wires—is extending in the larger towns. In con- 
clusion, it may be added that amongst the lines already 
opened for traffic are included numerous light railways for 
the conveyance of goods as well as passengers. 


To Thaw Klondyke.—The Graburn and Blaney 
Canadian patent of the Graburn electrical thawing process 
has, we gather from our New York namesake, beon sold by 
the inventor, Mr. Nelson Graburn, of Montreal, to the 
Electrical Thawing Syndicate, Limited, London, England, 
for £7,000 and one-quarter interest in the company. The 


patent is intended to be used in countries like the Klondyke, 
where mining operations are carried on during a large 
portion of the year under considerable difficulties, owing 
to the ground being frozen hard to a considerable depth. 
It provides for specially constructed dynamos and elec 
trodes, the latter being. placed against the walls of the 
shaft, with a space of from 5ft. to 6ft. of ground inter- 
vening: so that when the current is turned on, it has to 
cross the face of this space to complete the circuit, and the 
ground contained therein forming a resistance to the 
passage of the electricity, heat is generated and the ground 
thawed. By the bonfire system of thawing in a tempera- 
ture of zero or lower, it is stated that upwards of 85 per 
cent. of the heat generated is lost in the atmosphere, 
whilst heat generated by the above electrical process can 
be absolutely controlled and applied in such a manner as 
to utilise its full force and effect. It is also claimed that 
by the electrical system it is possible to thaw out 1ft. of 
frozen earth per hour, as against 1ft. in 24 hours by the 
bonfire system. Several electrical experts who have 
examined into the system are said to be satisfied as to its 
practicability and efficiency. It seems to us that there is 
no doubt that in a case like this the fuel is used to 
better advantage than by the direct action on the frozen 
ground. It is more economical in heating up a boiler 
which should drive dynamos, by means of which even 
electric radiators might be used to thaw the ground. If 
covered over with a heavy blanket all the heat from these 
would go downwards, and the thawing would, in our 
opinion, be more rapid. 


The Future of the Pankahwallah.—aA corre- 
spondent to Indian Engineering writes as follows on the 
punkah question: With the advent of electrical power in 
Calcutta, the question naturally arises as to whether the 
punkahwallah is to go. I am afraid it will be a long time 
before the punkahwallah will be superseded even in 
Calcutta, in spite of the fact that electricity will be 
practically laid on in all the main thoroughfares, for the 
reason that to instal the power into the several buildings 
will be expensive, and it will be only those houses tbat 
adopt the electric light that will uae this motive power for 
punkabs. The rotary fan appears to be the fan that will 
supersede the punkab, so say those who know nothing 
about the matter, and I beg to differ from them. The 
punkah proper will never be superseded by the rotary fan, 
for the following reason. The rotary fan is not so efficient 
an air distributor as the punkah is, and it takes 
considerably more power to work one rotary fan than 
it does to pull half-a-dozen decent sized punkahs. Now if 
we take an ordinary electric rotary fan with a 5ft. sweep 
of blades, making from 180 to 200 revolutions a minute, 
it will consume 100 watts, or 3 h. p. practically. With 
this power the air distributed by a fan of the kind in 
question would be too concentrated, and it would require 
fully two or three of them to give favourable results in 
an ordinary sized room, and taking the cost of power at 
nine annas per unit, it is very evident that the fan bill 
per month would be considerable. On the other hand, 
a consumption of 12,000 foot-pounds a minute would pull 
nearly every punkah in a large office if properly arranged. 
Under these circumstances, no one who had a large house, 
or no publie building or hotel would discard the punkah 
for the rotary fan. With electricity as the motive power, 
and laid on in the house the same as gas, the cost of 
pulling punkahs in a private residence would be insignifi- 
cant. All that would be necessary would be motors 
wound in such a way that they would be suitable for the 
work they had to do and an efficient electric punkah-pulling 
machine," 


THE ELECTRICAL ENGINEER, JANUARY 27, 1899. 


The Highland Water-Power Scheme.—The Fort 
William Burgh Commissioners have held a special meeting 
to pass resolutions in favour of the Highland water power 
scheme, which will shortly come before Parliament. In 
this respect the Scottish authorities have given another 
instance of their good sense. Instead of hampering the 
electric enterprise, as is being done in too many places in 
England, the Fort William authorities recognise tho great 
value to the community of the industries which will follow 
the introduction of cheap power. Provost Young, who 
presided over the meeting last week, gave some useful 
information which cannot be obtained from merely reading 
the Bill. He explained that the object of the promoters 


was to utilise the vast water power of the Central Highlands 


by the construction of embankments and the raising of the 
water-levels of Loch Ericht and the lakes of the Black- 
water. The waters thus impounded would be led by canal 
and tunnel westwards across the country to Kinloch Leven, 
where a fall of about 1,100ft. would be obtained, and the 
value of that power, which at present was allowed to run 
to waste, was estimated at about 57,000 e.b.p., as against 
350ft. of pressure and 7,000 h. p. delivered at the Foyers 
Aluminium Works, where a large number of workmen 
were at present employed. The capital of the Higbland 
Water Power Company was to be £1,700,000, and tbey 
had agreed to acquire 400 acres of land at the head of 
Loch Leven upon which to erect power-houses, works, 
dwelling-houses, piers, and other necessary buildings. The 
other speakers who supported the resolutions in favour 
of the scheme also dwelt on the large amount of 
employment which it would give to the inhabitants. 
One of these pointed out that there was no limit to 
the number of industries which might be established 
throughout the Highlands when the ,water- power 
scheme was in full working order. We have always 
held that the establishment of the aluminium works 
at Foyers has been of immense benefit to the inhabi- 
tants of the district, in spite of the opposition which 
it met with at first, and the scenery of the district has not 
been spoilt. We are sure that the same kind of opposi- 
tion may be expected in connection with the Higbland 
water-power scheme, and we hope that the Foyers experi- 
ence will be of service in the matter. 


Dust Destructor Work.—At the meeting of the St. 
Pancras Vestry, Mr. Thornley, chairman, submitted an 
elaborate adjourned report from Mr. Bellamy, accountant 
to the Vestry, upon a return presented by Mr. Morley, the 
superintendent of the refuse destructor, as to the collection 
of house refuse from the east and west divisions of the 
parish during the six months ended September, 1898, as 
compared with the cost of the work executed during the 
corresponding period of 1897, He said that from this 
it would be seen that for the 12 months ending 
Michaelmas, 1897, 15,569 tons of refuse were disposed of 
at a cost of £3,500. For the 12 months ended Michaelmas, 
1898, no less than 19,768 tons had been similarly disposed 
of at à cost of about £3,350. In other words, this meant 
that if the cost of disposal per ton now in force had been 
applicable in 1897, instead of costing the parish £3,500, 
as it did then, the quantity of refuse destroyed 
would only have cost £2,600. This was in the 
fxe of the fact that during the 12 months ended 
Michaelmas, 1898, the work had been seriously hampered 
in consequence of the reconstruction of cells, etc. If 
this had not been so it would have been easy to have 
consumed in 12 months nearly 80 per cent. more than was 
actually destroyed, and if the destruction had been carried 
on for seven days a week, as was the case previously to the 
committee taking this work in hand, the ultimate result 
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would then bave been nearly a 100 per cent. increase. A 
source of income which had been discarded up to the 
present lay in the enormous resources they possessed for 
generating electricity by the mere destruction of this refuse. 
It was difficult even to estimate what this particular branch 
of revenue might produce, but as soon as the Electricity 
Committee provide the necessary apparatus it would then 
be possible to ascertain something definite in that direction. 
A member then said the utilisation of the heat from the 
destructor for the manufacture of electricity was not worth 
five minutes’ consideration. With regard to this last state- 
ment, the Shoreditch Vestry have found the destructor 
very valuable in the generation of electricity, and we 
should recommend the gentleman in question to study tho 
results obtained from it. The fact remains, however, that 
the St. Pancras destructor has broken every promise in 
this direction, but the reason for its failure to generate 
steam in the first year is apparent to any engineer viewing 
the works. 


Massachusetts Institute of Technology.—Thbe 
prospectus of this Boston institute has been sent to us. 
We note that the usual course for students in either elec- 
trical engineering or physics extends over four years. This 
is no inconsiderable portion of a lifetime, but as the first 
year’s course is only partially technical, and general educa- 
tional subjects are introduced even up to the third year, no 
doubt the student can cut off a year of ordinary school 
life. We are particularly pleased with the programme for 
the fourth year. During the last term of his course every 
student who is a candidate for a degree spends a large 
portion of his time in the preparation of a thesis upon some 
electrical subject. This is always of the nature of an 
experimental research, investigation, or test of some kind, 
and may be either purely scientific or technical in its 
character. A list of the titles of these in electrical engineer- 
ing and physics js given for each year since 1870, and the 
following extracts from the subjects treated in 1898 
will give an idea of their variety and extent: Variations 
of Stray Power in a 35-kw. Generator”; An Electro- 
Chemical Recorder for Sudden Rushes of Current”; An 
Investigation of the Disruptive Effect upon Air at Different 
Pressures of Alternating Currents of High Potential and 
Low Frequency”; “ A Method for the Determina. | 
tion of Thermal Conductivity”; A Test. of a Muni- 
cipal Electric Lighting Plant“; “A Study of the Efficiency 
of an Electrical Plant under Varying Conditions; 
„An Investigation of the Cause of Distortion of the 
Current in a Transformer Primary”; A Test of 40in. 
Boston Cupola and Forge-Blower”; A Method for the 
Harmonic Analysis of Alternating-Current Waves”; “A 
Test of the Quarter-Phase Generating Plant of the Quincy 
Market Cold Storage Company, of Boston, Mass.“; A 
Study of Disruptive Tests of Insulation”; “An Analysis 
of Stray Power of Two Similar General Electric Company’s 
Generators”; An Efficiency Test of 600-kw. Induction 
Potential Regulator at Carborundum Works, Niagara Falls, 
New York”; “An Investigation of Phenomena occurring 
in Three-Phase Power Transmission”; A Test of the 
Candle-Power of an Enclosed Arc Lamp”; Tests of a 
Rotary Converter”; * Àn Investigation of the Stray Fiald 
of Various Dynamos and Motors”; A Study of the Field 
of a Three Phase Induction Motor“; An Investigation of 
a Small Single-Phase Synchronous Induction Motor“; 
“The Vortex Theory of Atoms”; The Effect of Dissocia- 
tion on the Colour of Solutions.” Many of these theses 
have been printed in the technical Press, and have come 
under our notice. We commend the general idea to Prof. 
W. E. Ayrton as worthy of adoption at the Central 
Institution. 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C, A. L. PRUSMANN, A. I. E. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page 40.) 


Handling.—On the arrival of the meters from the manu- 
facturers, they should immediately be taken charge of 
by the storekeeper, who should see them unpacked, and 
examine them externally with a view to the detection of 
any damage in transit. After taking down full particulars 
as to the numbers and capacities of the different makes of 
meters, he should hand them over to the meter department. 
All unpacking and packing of meters should be done by 
the storekeeper’s department, away from the meter-room, 
as straw and paper are most objectionable materials to have 
lying about in the test- room. However much care is 
bestowed on the unpacking of meters, litter and dirt cannot 
be altogether prevented. On receiving the meters from 
the storekeeper, those in charge of the meter department 
should label each meter with a brass or zinc plate, on which 
is stamped the corporation number of the meter, and, 
further, words to the effect that the meter is corporation 

property. Several types of plates are given in Fig. 3. 


Fic. 3. 


The plates themselves are affixed to the meters in 
a. conspicuous part by means of screws, and it 
wil be found the best plan to have the holes for 
these screws drilled and tapped from a template when 
the meter is at the makers. After the labels are 
attached to the meters, the meters should then be 
arranged on shelves, the same make being together, and 
also those of the same capacity. A proper system in this 
respect often saves a vast amount of trouble and annoy- 
ance. There will, of course, be a proper place for them in 
the storeroom on the shelves specially reserved for meters 
“awaiting testing,” and before any meter is removed, all 
particulars relating to make, type numbers, and capacity 
should be carefully entered in the books kept for the 
purpose. A full description of these and other books 
necessary in the meter room are given herewith. 
The meters are now ready for examination and testing, 
and are left stored away until the time when the testing 
tables and circuits are at liberty for the respective batches. 
After the meters have been tested they are ready for use 
on the circuit. A word here must be said as to the order 
in which the meters are used. It sometimes happens that 
a meter gets at the back of a number of other meters of a 
more recent date. The result is that it may be weeks before 
the meter is fixed on circuit. As far as possible it is 


advisable to put meters on the circuit in the sume order as 
they are received at the works. 

Book-keeping.—In this section it is proposed to deal with 
a system of meter department books. Too much import- 
ance cannot be attached to the departmental book-kecping. 
It is essential that it should be as nearly perfect as possible, 
if anything like method and order are to be preserved. 
Before we proceed to enumerate and describe the books 
actually required, it may be advisable to consider what 
must be at the basis of any system. First, it is absolutely 
necessary to be able to trace the history of any consumer's 
meter, or meters, during the whole of the period the con- 
sumer has been connected to the supply mains. Secondly, 
it must be possible to ascertain easily the number of meters 
which may be at tbe maker's under repair, and all data 
relating thereto. Thirdly, all particulars relating to the 
testa made on meters must be readily at hand if required. 
Fourthly, it should be possible easily to trace any meter— 
where it is installed, or where elsewhere it has been sent. 

We will now proceed to describe the several books 
necessary for use. The order observed in the description 
corresponds with the usual course and progress of a meter 
through the department—-viz., receiving, testing, fixing on 
circuit, returning from circuit, sending away for repairs, 
and, finally, returning from repairs. 

Boobs: Meters Received (Fig. 4).—Little need be said in 
reference to this book, as it is sufficiently simple to be self- 
explanatory. Having entered the meters in the meters 
received book,” the next booking which takes place is after 
they are tested, and the teats require to be 5 Of 
course the meters which fail to the standard tests are 
simply marked defective, a label particularising the defect 
being attached. Incidentally we may here mention the 
test-books. These, of course, will be found to differ for 
different types of meters used, but they will be fully dealt 
with when the testing of the different makes of meters is 
described. Assuming, therefore, that the meters have 

ed the required tests, and are entered in the test- 

ks, a white card, of which a specimen is given below, 
is then affixed to the meter (see meter outwards” card, 
Fig. 5). The meter is now stored away on its proper shelf 
in the storeroom, until it is required for use on the circuit. 
When this time arrives, the white card is removed from 
the meter, and the “meter outwards” book entered up 
therefrom. This book is printed on white paper, corre- 
sponding to the white meter card, and is made in duplicate 
with perforated holes, so that one half may be detached and 
handed over to the accounts department ; the other portion 
is kept by the meter department (see Fig. 6, meter out- 
wards” book). After beingin use for some time, meters 
have to be removed from the circuit in consequence of 
defects of one sort or another having developed in the 
ordinary course of wear and tear. The meter is brought 
back to the department, and particulars of what is wrong 
are entered on a “meter inwards” card (Fig. 7) (pink 
pasteboard), from which card the “meter inwards” book 
(Fig. 8) is duly posted. This book, like the “outward” 
book, is arranged in duplicate, the one half being sent to the 
accounts department. The meter is then stored away with 
the card attached, awaiting examination. When subsequently 
overhauled it may be found in good condition, and in that 
case it is again ready for the circuit. The pink card on the 
meter is replaced by a white card, and the former, duly 
filled in recording the meter to be in good condition, is then 
filed away. If, however, the meter is found to be defective, 
so that it necessitates returning to the makers, the pink 
card is filled in to that effect. When actually returned to 
the makers the pink card is removed, and a label describing 
the defect substituted. This then completes the cycle 
which a meter normally may take. The books described 
above should be properly indexed for ready reference, so 
that all particulars relating to any meter may be easily 
found. These index books are two in number, and are 
designated meter index book” (Fig. 9) and consumer's 
meter book” (Fig. 10). It will now be instructive to take a 
case by way of illustration and see how the books work. 
First, let us suppose it becomes necessary to trace a par- 
ticular meter—say, corporation No. 100. Turning this 
number up in the meter index book, we sball find recorded 


| therein the maker's number, the capacity of the meter, and 


THE ELECTRICAL ENGINEER, JANUARY 27, 1899. 108 


202 City or BRADFORD METERS . RECEIVED. ELECrRIOrrT Works. 202 
Size. 
Name of Type of | Corporation| Maker's Date Date when on 


Maker. Meter. | Number. Number. Received. Circuit. Remarks. 
Amps. Volts. 


—ͤ— — — . eee | eee | —— Loan — — 


Fia, 4. 
Front Side.] [Reverse Side. 
B. C. E. W. B. C. E. W. 
Meters—Outwards. Meter fixed at 
Corpn. No Malers No Amps Volts......... Name ...... .... ...im elne ek 
Maler... : . . Constant Stub Reading ... e EDD LLL PEM—— ——f 
Page in Test Book eee eee sr eer rr Trrrrrrr 9800000409008 U060560359029055900400099009909009209 [m 
. M hereby certify that I have examined and Tested this Meter and Dat q 1899. By € 
ind it to be in good condition. 
e ——— Aas usas . . . 
This Form to be filled in by Meter Fixer and Returned to Meter 
DVV 1899. Department. 
5 Noted 
This Form to be attached to Meter before it is issued. ß . ¼mvm sve Heinen e Cuvee 
Fic, 5 
599 || January, 1899. 399 
B. C. E. W. City or BRADFORD. —ELEkCTRICITY DEPARTMENT. 
DAILY REPORT OF METERS. DAILY REPORT OF METERS. 
Outwards. | Inwards. 
—Á— Pn =... 1899. 
9 . . . . .. . . .... 1899. To Mr. . . , Town Hall. 
To Mr... eee Please note that the following Meters or Indicators were Removed 
Please note that the following Meters were Installed on above date. on above date. 
a 0 | pa | g 
| 8 Size. NECEM O~ 8 i 
bee 23 3 2 og 22 37 
Meter | Maker Constant Reading By whom Remarks 8.5 8 $ 8 o | si 98 
No. fixed. PAN d A Volte. 8 | 3 ‘2 Sc 2 
Ampe. Volta $^ s x Ape. "ó | & |o" m e 
MMM /’«§// ·⅛/VSS32222... T Signed dd be Chief of Meter Dept. 
Fic. 6. Flu. 8 
Front Side.] [ Reverse Side. 
B. C. E. W. B. C. E. W. 
Meters— Inwards. : 
I hereby certify that I have examined and tested this Meter and 
Corp, No. ............ Maker's No. ............ Amps Volts find it to be in. . ee 
„„ Constant .. Reading e. (If in bad condition, state defect below.) 
Removed /rom........... e Cause of Rem ou, . 
Name pnl SG imate M Rc Mic ; We IEEE Oe beeen web Bese *96900* o88se88 eseee 
TULIT C ——————— S 
Date U 1899. By Ricgtide Sen men LL x X MC M nee ere MAC 6 006% 0 1 0 00 
(Signed) 
This Form to be fixed to Meter at time of Removal. (|m iE GPS nee NC n 
The Meter to be returped to Meter Department. | Dass apo 1899. 
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also the pages in (1) the “received” book, which gives 
maker, type, corporation number, makers number, 
capacity, date received, date when fixed on circuit, and 
remarks; (2) test book ; (3) the “outwards” book, stating 
meter numbers, maker, capacity, constant, reading when 
fixed, by whom fixed, date fixed, and remarks, such as 
what class of circuit meter is used on. Two more columns 
are necessary for consumer's name and address, but owin 

to this making the book somewhat long, it may be found 
preferable to simply write the name and address under the 


meter particulare—this, though taking up more room as 


regards the breadth of the book, is no great disadvantage, 
as it is rarely required that more than four meters are to 


and inwards” books, and from these references all 
particulars are easily obtained. In addition to those 
already enumerated above we may mention the meter 
readers’ books. These simply consist of books of sucha 
size as to be conveniently carried in the pocket. The 
names and addresses of the consumers are entered in such 
a manner as to facilitate the work of meter reading. It is 
advisable to have the books so arranged as to admit of 
readings being taken and entered every montb, and to 
make each book complete for one year. How often 
meters are read during a twelvemonth will differ 
largely, of course, with different corporations, but it 
is a great point in favour of monthly readings that a 


150 CITY or BRADFORD INDEX TO METERS. ELECTRICITY Works. 150 
Size. | Folios in the undernamed Meter Books. 
Corporation | Maker’s : CREE 
Number. Number. 
Ampe.| Volte.| Received. Test. Outwards. Inwards. Repairs. 
6 c NS Pc VVVVdVJdddddddd/ͥͤ ð ² ²Ä0o-0— ͤ ̃ Ä ]⅛ kw ĩè yß77§˙§¹—riw. ¼ĩͤ 
JJ)!!!;;õö;w˙!éĩ³ ⁵ ³ AA cU ⅛ T—!⅛ 
% ⁰ —Qnmnngg ⁵ð⁊ ⁵ꝗ⁵ ; ßßdddddß d ðͤd᷑]ñ?7ĩidd ß ß due e EUN 
Fic. 9 
A. City or BRADFORD CONSUMERS’ METERS. ELECTRICITY WORKS. 
Folios in undernamed Books. 
Name, Address. 
Outwards. Inwards. 
Fia. 10 
201 City OF BRADFORD METERS REPAIRED. ELECTRICITY WORKS. 201 
Size. Date Returned 
Name of Type of | Corporation | Maker's Cost to be Nature of 
Maker. Meter. Number, | Number. borne by Defect. 
Amps. Volta. To Maker. To Corporation. 
CREE i | 
2 Diis acuti oia | i EFV 
Fid. 11 


be entered in one day; (4) the “inwards” book, showing 
meter numbers, maker, capacity, constant, reading when 
removed from circuit, by whom .removed, cause of 
removal, date of removal, and remarks, such as what 
class of circuit the meter has been removed from—the 
name and address of consumer being written under these 
particulars, as in the outwards” book; (5) the “ repairs ” 
book (Fig. 11), showing maker, type of meter, corporation 
number, maker's number, capacity, date returned to maker, 
date returned to corporation, cost of repairs chargeable to, 
and nature of defect. In the second place, let us suppose it 
becomes necessary to find particulars of a certain consumer’s 
meter. The consumer’s meter book is referred to, and 
Opposite the consumer’s name is found the corporation 
number of the meter, and the pages in “ outwards, test, 


check is thus kept on meters stopping or becoming defec- 
tive. An excellent plan, and one which amply justifies 
itself in practice, is to have a man permanently employed 
testing the meters on circuit, for starting current, insula- 
tion resistance, and general reliability. It is surprising how 
many meters will be found to have high starting currents 
when they have been in use for any length of time. With 
almost every type of meter at present employed there is 
the greatest need to adopt some form of severe periodical 
inspection and testing, particularly in view of the starting 
currents of meters increasing in value with time. This, 
with the higher-voltage lamps, now so much in vogue, and 
consequent smaller currents employed, becomes a matter for 
very serious consideration. How to obtain the full revenue 
from those consumers burning one or two lamps throughout 
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the day is always most important. Every station engineer 
will recognise in this connection the importance of main- 
taining in thorough working and efficient order the meters 
employed on the circuit. If, then, a system is adopted of 
periodically inspecting the meters, some appropriate form 
of book for this work becomes necessary. A similar book 
to the one employed by the meter readers may be used, 
the headings being so arranged as to provide columns for 
such particulars as : starting current in 8-c.p. lamps, insula- 
tion resistance, date inspected, general remarks, etc. The 
meter-reading books, as a rule, are sent on to the accounts 
department, from which the consumers’ accounts are sent 
out. 

This, then, completes the books of the department. 
Many of the details given above can be altered to suit 
individual cases, but, at any rate, the books we have 
enumerated may form a basis on which to build up a useful 
and efficient system of book-keeping. 


( To be continued. ) 


THE CONTACT RESISTANCE OF CARBON AND 
COPPER BRUSHES. 


Prof. E. Arnold contributes an article to the Elektro- 
technische Zeitschrift in which he discusses the contact 
resistance of carbon and copper brushes and the heating 
of commutators. A short digest of the same may prove of 
interest. The writer tabulates the losses caused by the 
heating of a commutator under four headings : 


1, Loss through contact resistance between commutator and 
positive or negative brushes. 

2. Loss through sparking. 

8. 5 eddy currents induced in the commutator 


4, Loss through mechanical friction. 


Continuing, he points out that in order to determine 
loss 1, it is first of all necessary to know the contact 
resistance. To ascertain this he carried out some experi- 
ments with a machine generating 100 amperes at 110 volts 
pressure when running at 855 revolutions per minute, the 
results of which are given in graphic representation with 
the article. It should be added that the machine had been 
in use some time previous to the experiments, its com- 
mutator having assumed a brown colour. In the first 
experiment carbon brushes were employed, care being taken 
to obtain good contact at the bearing surfaces, which latter 
measured 1:5 x 2=3 square centimetres. The contact 
resistance proved dependent on the bearing pressure, the 
circumferential velocity of the commutator, the current 
density under the brushes, and the conditions of the brush 
and commutator surfaces. Further, the number of lamina- 
tions, weight and spring of the brush-holders, vibration 
of the machine and want of truth of the commutator 
also influence the contact resistance. The experiments 
also disclosed the interesting fact that the contact resistance 
decreases rapidly with increasing density of current relative 
to the higher velocities. Prof. Arnold ascribes the probable 
cause of this phenomena to a more even contact promoted 
by particles of carbon, which at the higher temperatures 
corresponding to the increased velocities are more easily 
rubbed off, since, as is well known, a blackening of the 
commutator occurs with high current densities. Further 
experiments withasmooth polished commutator strengthened 
this view. 

With a constant current density the resistance increased 
at first with the revolutions, but then decreased again. 
The maximum resistance corresponded to two and five 
amperes per square centimetre with the machine running 
at about 750 revolutions per minute. Subsequently the 
commutator was polished, but, both when slightly oiled 
and unoiled, greater resistance, with the same constant 

ing pressure—i.¢.,190 grm. per square centimetre— 
was found than in the first experiment. 

The experiments with copper brushes were carried out 
under similar conditions. Each brush possessed a contact 
surface of 2°75 square centimetres, while a constant bearing 
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pressure of 125 grm. per square centimetre was maintained. 
Just as with the carbon brushes, the contact resistance 
decreased with increasing density of current, though in 
lesser degree. The maximum resistance corresponded to 
about 250 revolutions per minute, while the maximum 
with the lighter carbon brushes was only reached at about 
750 revolutions per minute. Copper brushes possess a 
much longer period of vibration than carbon brushes, being 
consequently unable to follow the quick vibrations of the - 
commutator at high speeds. The weight of the carbon 
brush-holders, with brushes complete, amounted to 
195 grm., and that of the copper brush-holders, with 
brushes, 685 grm. 

According to these experiments, the contact resistance 
of carbon brushes relative to the usual current densities of 
eight to five amperes per square centimetre, and a circum- 
ferential velocity of 6m. to 12m., may be taken at 0°15 to 
0:25 ohms per square centimetre, and that of copper brushes 
under similar conditions at 0:005 to 0'015 per square 
centimetre. 

Continuing, Prof. Arnold points out that loss of energy 
through sparking can only come into question if the 
commutating E.M.F. be too high or too low. If the current 
density remains constant this loss is nil. 

Loss through eddy currents is brought about by the 
movement of the commutator through a stationary 
magnetic field excited by the current flowing to the 
brushes. The larger this current and the cross-section 
of the commutator bars, the greater will be the heatin 
through eddy currents. Where possible, the current allowe 
per bar should not exceed 500 amperes. 

In order to ascertain the loss arising through friction of 
the brushes, the bearing pressure of the same, the peripheral 
velocity of the commutator, and the friction coefficients 
must be known. A bearing pressure of 100 grm. may be 
regarded as light, and one exceeding 250 grm. as heavy. 
Carbon brushes require to bear somewhat more heavily 
than copper brushes. The friction coefficient between 
brush and commutator may, if both are in good condition, 
be taken at 0:3 for carbon brushes and at 0 2 for those of 
copper. 

Let P denote the bearing pressure of all the brushes in 
kilogrammes, v the peripheral velocity of the commutator 
in metres per second, and Q the friction coefficient, then 
the loss in watts 

= 0:81. P. v. C. 


Further, if W represent all the losses occurring in the 
commutator in watts, and A the cooling surface of the 
same in square centimetres, the temperature increase may 
be determined from the formula— 


_ 300. W 
A (1-01 v) 


In conclusion, the author gives a couple of examples, 
from which he deducts that the losses occurring at the 
commutator when combined with carbon brushes are not 
inconsiderable, which fact demands attention on the part 
of the designer, who should allow in his calculations for the 
heating of the commutator, especially when heavy currents 
are to be dealt with. 


THE CONDUIT SYSTEM OF ELECTRIC TRACTION 
IN WASHINGTON. 


The following brief description of the conduit system of 
electric traction established by the Capitol Traction Com- 
pany in the city of Washington is abstracted from a very 
fully illustrated account in the Electrical World of New 
York. The big fire which destroyed the cable equipment 
of this company’s lines in 1897, caused the directors to 
consider the question of whether they should use the cable 
system again or replace it by an electrical system. It was 
finally decided to instal an electric system, and to use as 
far as possible the old cable conduits. The cable conduit— 
18in. wide by 38in. deep—was fortunately made of con- 
crete, plaster lined, and without any inside metal sheathing. 
Entrance to it was obtained by means of manholes at 
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intervals of 31}ft., running from the slot rail to the outer 
track rail, as shown on the right-hand side of Fig. 2. The 
conductor rails for the new electrical work are of steel, 
T-shaped, 4in. by 2in., weighing 23lb. to the yard, and having 
the conductivity of 300,000 circular mils of copper. They 
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FIG. 1.—Draw-in Manhole, showing Taps to Conductor. 


were cut into 31ft. 6in. sections to span the distance between 
these manholes, in which the. insulating supports for the 
outer rail were placed. To hold the other conductor rail 
a small handhole was put in immediately across the slot 
from the manhole, as shown at the left-hand side of Fig. 2, 
and to give an intermediate support at the middle of the 
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FIG. 2.— Insulating Support and Bond of Conductor Rall 


rail length, a pair of similar handholes was put in mid way 
between manholes. The conductor rails were inserted 
through slot hatches, which were placed at intervals of 
about 800ft. 

The porcelain insulators are supported, as Fig. 2 shows, 
by cast-iron caps with ears, which are bolted to the foot 


FIG. 8 —Slot Rails, Conductor Rails, and Plow. 


flanges of the slot rails. The holes for these bolts were 
made by punching machines as soon as the excavations for 
the handholes had been made. The two holes in the web 
of the slot rail for the attachment of each cast-iron hand- 
hole frame were made by a specially-designed drill let into 


the excavation, and backed up against the track rail. Knock- 
down frames were then placed in the excavations, making 
an inside form for the concrete shells of the handholes, 
which are Sin. in thickness, internally plastered with 
cement mortar. 
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FIG. 4 —Vertical Section of Boller. Room and Overhead Coal - Bunkers. 


To prevent the water entering the slot from trickling 
down the sides and dripping over the conductor rails, which 
are in. apart, the upper flange of the slot rails in such a 
road must be fitted with a downwardly projecting lip, from 
which all water will drip off and fall between the conductor 
rails to the bottom of the conduit. There was, of course, 
no such lip on the old cable rails, and rather than replace 
them, bedded as they were in good asphalte paving, it was 
decided to rivet steel lin. by lin. angle sections to them 
in the manner clearly shown in Fig. 2. The old track 
was used again, and the joints were improved by heing 
converted into cast welded joints, which has very much 
improved the running of the trams. It was found, how- 
ever, after the electric system had been in operation for 
some time, that it was advisable to put down heavier rails, 
which was accordingly done. As a ground return is not 
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used, both the positive and negative feeders are insulated. 
There are thus 20 lead-covered cables for the 10 feeders, 
each with a cross-section of copper of 1,000,000 circular 
mils, insulated by saturated paper 19 in. in thickness, and 
protected by a zin. lead sheath. 


hey are drawn in through 
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manholes running across the two tracks, spaced at intervals 
of about 400ft., one of which is shown in Fig. 1. 


parts of the . is the arrangement of coal storage 
and supply. Bituminous coal is brought diui to the 
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The work on the power-house was very rapidly organised, plant on canal boats, holding about 120 tons each. Stand- 
as the running of the lines had to be proceeded with after | ing apart from the main building, toward the west, is the 
the fire without any delay. In spite of this the plant | coal-unloading tower of steel-frame construction, covered 


with corrugated-iron sheathing. This tower has a boom 
projecting over the canal, by which tubs bolding 1,0001b. 
each take the coal up from the canal boats an dump it 
into a receiving hopper, which, in turn, dumps it into the 
weighing hopper, from which it passes down into a crush- 
ing equipment. The bucket hoist and crusher are both 
driven by one 30-h.p. 500-volt motor. 

From the crusher the coal is dropped into the buckets of 
a pan and bucket conveyor. The conveyor consists essen- 
tially of two zin. steel cables, to which are clamped, at 
intervals of a foot, attachments carrying axles, the wheels 
of which are lubricated with graphite and run on 20lb. 
steel rails with a 2ft. gauge, each axle carrying a pan and 
pivoted to it a bucket. This is on the upper horizontal 
run, the cables in this case being on top of the conveyor, 
the interlapping pans below fitting closely into each other, 
the buckets hanging downwardly from them. On the 
under horizontal run, which is in the ash tunnel below 
the boilers, the cables are underneath the conveyor, the 
pans forming over them a continuous trough into which 
material may be discharged from the hoppers regardless 
of the position of the busketà, and which protect the 
cables from the material handled. As the conveyor turns 
up in the vertical run the material is slipped out of the 
pans into the buckets, which in this position fall against 
the pans, and when the conveyor turns over from the 
vertical into the upper horizontal run, the pans swing free 
with their loads. The driving mechanism consists of a 
15-h.p. motor geared down through triple reduction gears 


FIG, 8.—View of the Plow. 


ag a very well designed arrangement, as will be seen | to a heavy sprocket wheel, under which run the cables, the 


from Figs. 4 


; 5, 6, and 7 7. One of the most interesting | clamps on which fit into pockets in the wheel rim, the 
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teeth adjacent to these pockets insuring an absolute drive. 
The conveyor dumps the coal into W-shaped bins over the 
boiler-room, clearly shown in Fig. 4. These bins are of 
simple construction, and built to have a very low deprecia- 
tion and also to keep any corrosive material in the coal 
away from the ironwork. 

As regards rolling-stock, about 60 motorcars are run, 
and both trucks and bodies are new. Short cars with 
bodies only 18ft. long are used, and run with trailers. The 
plough, an idea of which can be obtained from Fig. 8, 
consists of the usual steel plate enclosing copper straps and 
running down through the jin. slot with an enlarged 


wooden section carrying on outward-bearing springs the 


cast-iron shoes. The shoes are bevelled at the ends to 
prevent their catching on the joints in conductor bars and 
on parts of the switch gear. The plough-hanger in the 
truck is ingeniously arranged, so that in case of derailment 
or à misplaced switch the plough will fall off after travelling 
part way across to the side frames of the truck, and drop 
into the conduit sufficiently to clear the motors. This 
5 in case of such an accident, the plough from 

coming wedged and twisted in the slot, which requires 
its cutting out by cold chisels and the shutting down of the 
line for some time. 


THE SHOREDITCH ELECTRICITY WORKS. 


The accounts of the first complete year’s working, up to 
June 24, 1898, of the Shoreditch electrical department have 
now been passed by the Board of Trade. We have been 
favoured with a copy of these accounts, and reproduce 
below the revenue account and the statement of electricity 
generated and sold, etc. These show that for the rapid 
acquirement of a handsome balance Shoreditch is far ahead 
of any other municipal works, even if the steam obtained 
from the refuse destructor is charged as it should be for 
sake of comparison with other places. The curve of lamp 


until the output reaches 300 kw. or over, the value of a 
dust destructor will be duly appreciated. Thus the motor 
load with the present system of accounts is supplied with 
energy that does not cost the department anything for 
steam. We understand from Mr. Russell that the applica- 
tions for motors for driving furniture and other factories 
still keep coming in, and that the day load will, therefore, 
be even more valuable during 1899. 

Coming to the accounts, we find that the total expendi- 
ture reaches £90,082. In this the cost of the dust destructor 
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FIG. 1. Diagram showing the Equivalent Number of 8-c.p. Lamps 
Connected to the Mal: s at Shoreditch, 


does not appear. The revenue account shows that only 
£432. 15s. 9d. was spent on coal, although some 705,503 
units were generated. This is equivalent to 147d. per 
unit generated, or 202d. per unit sold. This is 
an exceptionally low figure, due to the free steam from 
the refuse destructor, and probably if the whole 
energy was obtained from coal we should find the 
cost per unit sold to be more like the Oxford figure of 
‘63d. per unit, as in that town the same system of supply 
is used. This would give the value of the steam supplied 
by the destructor at about £920 per annum. The other 
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FIG. 2.— Load Curve of the Shoreditch Electricity Works for January 10, 1899. 


connections given in Fig. 1 shows how rapidly consumers 
have been found in Shoreditch. At the end of the 
financial year now being considered there were some 
29,000 8-c.p. lamps or their equivalent connected, but 
during the winter months that number was much smaller. 
This increase in connections since June augurs well for the 
second year's accounts. Fig. 2 shows an average winter's 
load curve, and from it the value of the large motor load 
can be seen. The square block between 8 a.m. and 1 p.m., 
and again from 2 p.m. to 4 p. m., is almost entirely due to 
the use of motors, which are supplied at very low rates. 
When it is remembered that no coal is used in the station 


— —— 


costs at Shoreditch come out as follows when considered 
per unit sold: oil, waste, and stores, (065d. ; water, 101d.; 
wages, 518d.; and repairs, ‘034d. This gives a total 
works’ cost of only 911d. per unit. Even with the addition 
of the charge for steam from the destructor, estimated as 
above, the total works’ cost is only 1:52d., which is lower 
than that for any of the old-established works of London, 
with the exception of the Westminster and St. James's 
Companies. To get such low figures in the first year's work 
is quite phenomenal. 

The net revenue account for the year shows that, after 
paying the interest and instalment for repayment of loans, 
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a balance of £3,184. 9s. 11d. remains to the credit of the 
department. Thus, even if the payment of the dust depart- 
ment for electricity is allowed, and a corresponding expen- 
diture for steam obtained is included as estimated above, 
the balance still stands at over £2,260. The question of 
the inter-departmental accounts must be carefully gone 
into, and we trust that in the next balance-sheet it will be 
possible to obtain more exact information. Shoreditch 
electricity works have been spoken of as over-advertised, 
but in this case there has been ample fire behind the smoke, 
or, rather, behind the dust. 


REVENUE ACCOUNT, YEAR ENDING JUNE 24, 1898. 


Dr. Generation of Electricity. E s d. 
Coal or other fuel, including dues, 

carriage, unloeding, storing, and all 

expenses of placing the same on the 


Nl exi e vix vende Ev AE CÓ £432 15 9 
Oil, waste, and engine-room storee ...... 121 13 5 
WRIBE Gd a E n LA QUE 217 11 3 
Wages at generating station. 1110 3 1 . 
Repairs and maintenance 65 2 
1947 7 8 
Distribution of Electricity. 
Wages and other remuneration to 
linesmen, fitters, labourers ............ 83 14 4 
Repairs, maintenance. and renewals of 
mains of all claseee, including mate- 
rials and laying the same ............... 16 18 6 
100 12 10 
Public Lamps. 
Attending and repairs .............. ...... 205 0 10 
Renewals of lamps ...... .... ..... . 11611 7 321 12 5 
Rents, Rates, and Taxes. 
Renta, rates, and takes 33 10 3 
f Management Expenses. 
Salaries—engineers’ department ......... 145 16 8 
Accountant and clerical staff ............ 228 19 11 
Stationery, printing, and general estab- 
lishment charges eee . 21014 7 
585 11 2 
Special Charges. 
Insurances, et m 2 2 ã 226 0 3 
Total ex pendit ure U . . . 3.214 14 7 
Amount carried to net revenue account errr 5,826 6 1 
£9,041 0 8 
Cr. ` £ s d. 
Sale of current per meter ab per B. T. U.. ... 6,078 7 11 
Sale under contract . . 15 0 0 
Public lighing gs taut 2,160 14 2 
8,254 2 1 
Sale of current to destructor .................... eren 536 5 8 
Miscellaneous receipt... eee Je Seen 250 12 11 
£9,041 0 8 
Dr. Net REVENUE ACCOUNT. £ s.d. 
Interest on mortgage and instalmente of principal .. 2,641 16 2 
Balance carried forward lll U UU . . 2. 3,184 9 11 
45,826 6 1 
r. £ s.d. 
Balance brought from revenue account 5,826 6 1 
£5,826 6 1 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity coo in BT ni AE mn 705,503 
; ablic lampe ...................... 103. 
Quantity sold (Private eration by meter ... 410.486 | 514,200 
Quantity used on works, lifte, motors, trolleys, fans, field 
COMB c cR . 153,052 
Total quantity accounted for 7.252 
Quantity not accounted four EHI 38,951 
Number of public lamp ·g—OUO UE 67 
Total maximum supply demanded (kilowatts) ) q 408 


POPLAR ELECTRIC LIGHTING. 


We had not space in our last issue to refer to more than 
the main report prepared by Mr. Alfred Blackman on the 
electric lighting of the Poplar district. This report is 
supplemented by another two reports, in the first of. which 
a careful comparison is made of the advantagos and dis- 
advartages of steam and gas planis for cl:ctric. lighting. 
Under this head, Mr. Blackman has collectod a god deal 
of useful information, and concludes that, while the cost 
for gas driven plant is loss than that for the complete set 


of steam.engines, boilers, and dynamos, the up-keep 
expenses are likely to be higher, and on the score of 
reliability the steam plant isa great advantage. He, of 
course, refers to the fact that the Belfast Corporation has 
not extended its system of using gas-engines for driving 
dynamos, and he also compares the works’ cost when 
using liquid fuel and coal, and concludes that at the present 
price astatki coal will be a cheaper fuel for Poplar. In 
the matter of loans Mr. Blackman advocates the defer- 
ment of the annual repayment of capital until the central 
station has had a few years of actual working. This view 
we share with him. He also proposes in the second report 
extensions of the mains which will bring the total 
area of distributors up to at least 16 miles, and we are 
glad to note that this has been accepted by the Council, so 
that the works will start with a network which will extend 
the length and breadth of the Poplar district. The last 
report refers to the system of charges and to the estimated 
ance-sheet at the end of the first year's working. The 
proposes system now is to charge 5d. per unit on the first 
our's consumption per day on the maximum demand, 4d. 
per unit for the second hour, and 3d. per unit for all hours 
after. This will give the inhabitants of Poplar very cheap 
light, and will, we are sure, hasten the time when the 
electric light undertaking in Mr. Blackman’s charge will 
be a great success. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Regulation of Wiring Rules. 
BY C. H. WORDINGHAM, MEMBER. 


The question of the conditions necessary to be attained 
in order to provide for safety from fire and reliability in 
the utilisation of electrical energy for various purposes has 
attracted a very large amount of attention from the earliest 
days of the industry, and numerous sets of rules and regula- 
tions have been promulgated from time to time. Many 
different authorities have taken upon themselves to issue 
these rules, and, inasmuch as there are various conflicting 
interests in an installation of electric light or power, and as 
each authority is determined to abide by its own particular 
rules, the difficulties of the wiring contractor are many and 
great. In consequence of this, and for other reasons, there 
is, at the present time, a very widely diffused feeling that 
there should be some definite standard set of rules by which 
everyone will agree to be bound. 

In considering this matter it is important to recognise 
that there is an essential difference between the rules neces- 
sary to secure efficient and safe wiring and those, equally 
necessary, to secure a satisfactory utilisation of the public 
supply of electrical energy. The former will, practically 
speaking, be independent of the system of supply. The 
latter will vary greatly with the nature of the distribution 
adopted by the supply company, and also to some extent 
with the local conditions existing in the town in which the 
supply is given. It does not appear to the author that this 
fact has been sufficiently generally recognised. It would 
appear to him quite possible and undoubtedly most 
desirable, to draw up a set of regulations for wiring and 
fittings which should be of universal application ; but so far 
as the publie supply authorities' regulations are concerned, 
it will be necessary either to draw up a single model set of 
regulations which can be modified for every particular case, 
or several standard sets of regulations to suit different 
systems of supply which might possibly meet with general 
acceptance. In all probability, however, the former would 
be the more likely to meet with success. 

It is important to consider, when framing regulations, 
what power exists to enforce them. This point was fully 
discussed by the author in a paper read at the 1896 con- 
vention of the Municipal Electrical Association.* It was 
then shown that the power given in the Electric Lighting 
Acts is extremely unsatisfactory, and does not by any 
means give the undertakers a sufficiently strong hand to 


i * See Proceedings Municipal Electrical Aesociation, p. 30: The 
Control by Municipal Authorities of Consuming Devices, and the 
Wiring connecting them to Maing,” 
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deal effectively with wiring contractors, and the course 
adopted by Glasgow was advocated by the author for 
imitation by other towns. Since then the same powers 
have been sought and obtained by Manchester, and there 
should be no difficulty in similar powers being obtained in 
all cases where municipal authorities are the undertakers. 
The course referred to is to obtain a special Act to make 
the regulations in question. In the case of Glasgow this 
formed part of the Glasgow Buildings Regulations Act, 
1892. In the case of Manchester it formed part of the 
omnibus Act known as the Manchester Corporation Act, 
1897, Section 40. It might be somewhat difficult for 
existing companies to obtain similar powers, but the 
d open would be well worth trying. 

o consiler first the question of wiring regulations 
properly so called. There are several excellent sets of 
rules in everyday use, but the author ventures to think 
that those issued by this Institution are the best that have 
yet been produced. They are the outcome of the most 
careful deliberation, and no one rule was drawn up until 
it had been most thoroughly discussed by men actually 
engaged in the work affected. Indeed, it may be said 
without any hesitation that these rules represent the 
unbiassed opinion of electrical engineers at the present 
time as to the best means of securing safety from fire and 
efficient utilisation of energy. It is greatly to be regretted, 
however, that no matter how good the rules may be, they, 
in the existing state of things, can only be suggestions, and 
when individuals have drawn up other regulations which 
they have found to work well in practice, and with the 
details of which they are thoroughly acquainted, they are 
extremely loth to adopt “suggestions.” The only possible 
way in which uniformity can be attained is by first of all 
thoroughly thrashing out the whole question at one or 
more meetings, in which all the parties interested are 
adequately represented. When this has been done, it should 
be possible finally to decide upon a set of rules which will 
cover the whole of the points raised in the discussion, and 
then, if every person will abide loyally by the decision 
arrived at, the desired result will be attained ; but it is 
futile to hope for this unless persons will sink their own 
individual preferences, and it may be their own amour 

€. 

t is not the author's object in this paper to enter 
into the question of particular regulations. He had the 
honour of forming one of the committee that drew up the 
Institution rules, and he might fairly say that these rules 
are, in his opinion, as good as can be drawn up at the 
present time; but a few words may not be out of place 
on the general question of enforcing rules when made and 
agreed upon. There is, in the author's opinion, great neces- 
sity at the present time for the proper supervision of 
fittings used in connection with electric lighting and motive 
power. By fittings it is intended to imply such apparatus 
as fuses, switches, ceiling roses, wall sockets, lampholders, 
etc., not ornamental electroliers, brackets, etc., which are 
after all only metallic casing for wiring. Quite recently 
the author has introduced into Manchester a system of 
testing and registration of such fittings. It has only been 
in operation for a few weeks, but the results are eminently 
satisfactory. It is found that all makers of repute welcome 
the action taken, that they are anxious to submit samples, 
and that they see the value of the certificates and the 
advantages that will accrue to them by the official recogni- 
tion of their wares. At the same time, while the manu- 
facturers are benefited, wiring contractors derive great 
convenience from being no longer in doubt as to what 
fittings will or will not pass inspection, and, further, con- 
sumers have the satisfaction of knowing that the apparatus 
fixed on their premises has been certified by an unbiassed 
authority. | 

It has long been the practice to test and stamp fittings 
intended to be used in connection with the supply of water, 
but, so far as the author is aware, no attempt has hitherto 
been made to apply this system to electrical fittings. The 
treatment necessary in the two cases differs materially, for 
whereas in an ordinary house but few taps are required in 
connection with the water supply, the same house would 
require a large number of electrical fittings, hence it is not 
possible to attempt actually to test and certify every indi- 
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vidual fitting. The course adopted by the author, there. 
fore, is to require manufacturers to submit in duplicate 
samples of the fittings they propose to supply in Man. 
chester. One of the duplicate samples is then subjected to 
certain tests, and if it fail to pass, the two samples are 
returned to the manufacturer ; if, on the contrary, it con- 
formed to the regulations, the second sample is preserved 
and kept for reference, so that it may be seen by any con- 
tractor or consumer, and a certificate is issued stating that 
the article in question has been tested and found to conform 
to the regulations, and may be used. This certificate 
remains in force for one year, but may be renewed from 
year to year without further tests. It would be tedious to 
enter into all the regulations affecting this registration, 
but members desirous of further information will find a 
copy of the rules in the Institution library, and the author 
will be happy to forward a copy to any member desiring 
to have it. | 

The author was led to take the step in question very 
largely in consequence of the extreme difficulty, amounting 
almost to an impossibility, which exists in defining the 
conditions necessary in such articles as switches and fuses 
to ensure safety. This fact was very strongly impressed 
upon the- members of the Institution committee when 
drawing up the wiring rules, and at the author's suggestion 
it was thought that instead of specifying a given length of 
break, height of cover, etc., it would be far preferable to 
specify certain conditions which a given fitting should 
fulfil. In Manchester the tests specified for a fuse are that, 
when duly fitted up, with its cover in position and con- 
nected to mains giving the pressure for which it is intended, 
it shall break the circuit when those mains are short- 
circuited through it with a fuse wire corresponding to its 
rated capacity placed between its contacts. In carrying 
out these tests the fuse is tested in three positions— 
namely: (1) with the base horizontal; (2) with the base 
in a vertical plane, the fuse wire being horizontal ; (5) with 
the base in a vertical plane, the fuse wire being vertical. 
For switches, the conditions specified are that a switch 
when used in the ordinary manner shall be capable of 
breaking a current 50 per cent. in excess of that for which 
it is rated at a pressure 50 per cent. in excess of that at 
which it is intended to work. In addition to these tests 
there are other tests to insure that the parts are properly 
proportioned to prevent heating. It may seem that the 
tests set forth are unduly severe. As a matter of fact, the 
better class of fittings are found to conform to them with 
ease, and therefore on this score there can be no objection 
to the tests. ; 

It may be said that so far the subject has been considered 
chiefly from the central-station point of view, and that 
reference has not been made to consulting engineers. 
Undoubtedly they are in a different position, but, on the 
other hand, they are in a much stronger position than 
undertakers not possessing special powers, because the 
contractor working under their supervision is working to a 
definite specification under which large powers are given to 
the engineer. In the author’s opinion it would be a con- 
siderable boon to consulting engineers, and would tend 
greatly to uniformity in practice if some central authority— 
which, seeing that the Board of Trade is probably out of 
the question, should certainly be this Institution—were to 
undertake the testing of fittings in a somewhat similar 
manner to that adopted for local work by the author. It 
should not be a matter of extreme difficulty to establish a 
small testing station for the purpose, and it could readily 
be made self-supporting, for manufacturers would doubtless 
be prepared to pay a substantial fee for the testing and 
registration of their fittings if the certificates issued carried 
the weight of the Institution behind them, for they would 
greatly enhance the value of their wares. Were such a 
body as the Institution to undertake this work, consultin 
engineers would feel every confidence in specifying certifie 
articles, and they would feel assured that their clients 
would obtain satisfactory apparatus. 

The author is aware that fittings are not the only things 
demanding attention. There is the question of the best 
kind of insulation to employ for the conductors and the 
best kind of casing, but these matters are tully dealt with 
in the Institution rules, which are so drawn as to admit 
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every existing system the efficiency of which has been 
demonstrated in practical work. We may therefore leave 
the subject of wiring regulations, and pass on to that of 
regulations made by undertakers for the efficient supply of 
energy to the installations of consumers connected to their 
mains. Systems of distribution may be divided broadly 
into two-wire and multiple-wire, each class being further 
subdivided into continuous current and alternating. The 
most widely employed system of distribution at the present 
time is the multiple-wire, and perhaps the more important 
subdivision of this is that in which continuous current is 
distributed, for there can be little doubt that the use of 
this will largely extend in the near future. Now, formultiple- 
wire distribution it is essential that the balancing of the 
circuits should be good, and for this reason it is most impor- 
tant that contractors should be required so to split up 
their circuits that they may be evenly divided between the 
various pairs of mains. For practical purposes it may be 
said that the three-wire system will be the most widely used, 
and therefore contractors should be required to divide their 
installations into two approximately equal circuits when 
a certain demand is exceeded. In Manchester this limit 
has been fixed at a low figure—namely, 124 kw.—but the 
author ventures to think that the results attained by proper 
balancing entirely justify the slight inconvenience which 
may be said to be experienced in consequence by the con- 
tractor. As a matter of fact, this inconvenience with 
modern good wiring is not great, for it has become the 
practice to effect the subdivision: in any case, and to limit 
greatly the number of lamps on a single circuit. Therefore 
in practice the only hardship is the provision of two small 
main switches and fuses instead of one large one. Again, in 
order to secure efficient balancing it is important that as 
far as possible all motors should be supplied from the two 
outer conductors. For this reason the author has required 
in Manchester that all motors exceeding 2} kw. shall be 
wound for 400 volts. In practice there is no great hard- 
ship in this, and the result to the central-station engineer 
is that he is practically supplying all his motive power on 
the two-wire system at 400 volts. Consequently, so far as 
motors are concerned, he has no trouble as to balancing. 
In every system of distribution, whether two-wire or 
multiple-wire, it is important to guard against sudden 
rushes of current, and, therefore, iv is important to draw 
up rules with regard to the gradual starting of motors. 
This involves special switch gear and interlocking arrange- 
ments between switches, but the difficulties are such as can 
be readily overcome. In the case of large photographic or 
stage arc lamps it is necessary to take similar precautions, 
and, of course, in the case also of charging batteries or 
working electric furnaces. 

Another important point which will require different 
treatment according to the system of supply is in connec- 
tion with the earthing of one of the conductors. In the 
case of a continuous-current supply on the multiple-wire 
system of distribution, it does not appear to the author 
desirable to allow any portion of the consumer's wiring to 
be directly connected to earth whether the middle con- 
ductor of the system be insulated or not. There is much 
to be said in favour of the middle conductor being earthed 
at the central station and something against it, but the 
reason against earthing one conductor of the consumer's 
installation are extremely cogent, the most important being 
that although on the whole the balancing on the network 
may be extremely good, there must of necessity in some 
atreets be a considerable local want of balancing, causing 
heavy currents to flow through the middle wire. If then 
there be two consumers separated by a few hundred yards, 
both having one conductor earthed, and if there be a heavy 
current flowing down the middle wire and causing a fall of 
potential of several volts along that wire, there will then 
be currente set up in the earth from the earth conductor of 
one consumer to that of the other, and the result may be 
serious electrolytic troubles— worse, in fact, than might arise 
from an improperly bonded tramway return. This reason 
alone appears sufficient to the author to preclude a system 
of wiring which requires the earthing of one conductor in 
a consumer's installation. The same objection does not 
apply with equal force if the distribution be effected by 
means of alternating currente, though in this case trouble 


may be anticipated if an earth return be used on the local 
telephone service. The author desires it to be understood 
that it is on these grounds alone that he deprecates an 
earth return system of wiring; for isolated installations 
there is much to recommend it, and also in cases in 
which the system of supply is a high-pressure one and 
each consumer is supplied from his own alternating-current 
transformer. 

From what has been said it will be seen that the regula- 
tions comprised in this second group are of a totally 


different nature from wiring regulations proper, and the 


contention that they cannot be made absolutely uniform 
will probably be thought justified. The matter is one that 
affects chiefly central-station engineers, though, of course, 
the views of contractors, and particularly of manufacturers, 
should be given due weight to. It would be most useful if 
some general consensus of opinion as to the best rules for 
given systems of distribution could be obtained. The 
matter has received the attention of the Municipal Electrical 
Association for some time past, and a committee of their 
council is at the present time drawing up a model set of 
rules for the use of municipal stations. It is greatly to be 
desired, however, that a general set of rules acceptable also 
to the engineers to companies should be decided upon. 


At last night's meeting of the Institution of Electrical Engi- 
neers the following were the candidates balloted for. 


Members, —O. W. Brain, 51, Philip-street, Sydney ; W. G. T. 
Goodman, Tramway Construction Branch, Public Works, Sydney. 


Associate Members. —M. Feetham, 22, South-street, Thurloe- 
square, S, W. ; D. A. Hamilton, 162, Oaborne-road, Forest Gate. 


Associates, —J. D. Allan, 5, Swallowfield-road, Charlton, S. E.; 
F. J. Edgar, R.I. E. College, Cooper’s Hill, Staines ; J. A. Foster, 
18, Daleham-gardens, Hampstead, N. W.; H. B. Harvey, 38, 
Grainger-street West, Newcastle-on-Tyne; T. E. Herbert, 
Engineering Department, Postal Tolographs, Manchester; R. E. 
Holdom, 16, Lichfield-road, Cricklewood; E. A. Johnstone, 11 
and 12 Brookman’s-buildinge, Adelaide; W. D. Kilroy, East. 
meon, Ryde, Isle of Wight; R. V. Macrory, borough electrical 
engineer, Londonderry ; T. R. Renfcee, King’s College, Strand, 

C.; E. J. Saner, 6, Butler street, Stoke-on-Trent; H. J. 
Tomlinson, 20, St. Mary’s-road, Peckham, S. E.; A. C. Unbehaun, 
11 and 12, Brookman's-buildings, Adelaide. 


Students, —G. L. Drury, 112, Ratbgar-road, Dublin; H. A. Nott, 
Electrical Works, Cheltenham ; C. E. Wells, Merrion, Ashby- 
road, Loughborough ; H. T. Wilkinson, Reepham, Lincoln. 


FORTHCOMING EVENTS. 


FRIDAY, JAN. 27. 
Institution of Civil Engineers.—At 8 p. m., students’ meeting. 
King's Lynn Waterworks,” by F. C. Grimley, Stud. I. C. E. 
Institution of Junior Engineers.—At 8 p.m., at Westminster 
Palace Hotel. Lecture on Measurements of Elasticity,” by 
Prof. J. A. Ewing, F. R. S., Hon. M. I. J. E. 
Elect ro-Harmonio Society.— At 8 p. m., smoking concert ab St. 
James's Hall Restaurant, W. 
Electrical Engineers (R.E ) Volunteers. —At 8 p. m., smoking 
concert at Holborn Restaurant, W. C. 
Telephone Athletic Association. — Ab. 7.30 p. m., Bohemian 
concert at Westminster Town Hall, S. W. 
SATURDAY, JAN. 28. : 
Institution of Electrical Engineers.—Studente’ visit to the works 
of the Electric Welding Company, Hindon-street, Pimlico, 
S.W. 
Institution of Junior Engineers.—Anniversary Dinner at the 
Westminster Palace Hotel, 7 p.m. 
TUESDAY, JAN. 31. 
Institution of Civil Engineers. —At 8 p.m., adjourned discussion 
on papers on ''The Effects of Wear upon Steel Rails,” by 
William G. Kirkaldy, A. M. I. C. E. and On the Micro- 
photography of Steel Rails,” by. Sir William C. Roberte- 
Austen, K.C.B., F.R.S., A.LC.E. And time permitting, 
J. A. Jones, M.I.C.E., will read a paper on '' The Water- 
works of the Madras Presidency.” TRE 
WEDNESDAY, FEB. 1. 
Society of Arts.—At 8 p.m., paper on The Cost of Municipal 
Enterprise," by Dixon H. Davies. 
Institution of Electrical Engineers.—At 8 p. m., students’ 
meeting. Safety Fuses,” by Sydney Ransome. 
THURSDAY, FEB. 2. 
Institution of Civil Engineers.—At 2.30 p.m., studente’ visit te 
the Millbank station of the London Hydraulic Power Supply 
Company. 
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THE TELEPHONE SERVICE. 


The above is the title given to three articles which 
have appeared in the Times during the past few 
days. We offer no apology for returning to this 
subject, although it has been quite recently referred 
to in these columns. The Times articles are supple- ' 
mented by a letter from General Webber. If we 
understand General Webber aright, he has some- 
what changed his opinion, and in our view the 
change is in the right direction. It may be useful 
to indicate briefly the trend of the conclusions in 
the above contributions to the telephone contro- 
versy. The value of the Times articles is in 
giving a brief historical sketch of the rise and 
progress of telephony from 1877 to the present 
time. Unless our recollection is wrong, the 
first prominent discussion of the discovery of 
the telephone was by Lord Kelvin (then Sir W. 
Thomson) at the Glasgow meeting of the British 
Association, at which time and place an early form 
of telephone was shown. This form was not prac- 
tical, or, rather, was not practical from the com- 
mercial point of view. The Times correctly states 
that Messrs. Preece and Fisher brought over the 
first pair of practical telephones in 1877, and that 
the discoveries of Hughes in 1878 made commercial 
telephony practicable. It has always been a 
mystery to us why the negotiations with the 
rival concerns, before the amalgamation of the 
Bell and Edison interests alluded to in the 
Times, came to naught. Telephony became 
of commercial interest and the Government took 
fright, entered into litigation, and obtained judicial 
authority to the effect that telephony was really tele- 
graphy. Again came a further example of Govern- 
ment ineptitude and blundering,” the result of 
which was to make telephonic service in this country 
dear, if not inefficient. An agreement was made to 
confer licenses, the licensees to pay 10 per cent. on 
the gross income as a royalty. The Government 
got its royalty and business men had to pay it, for 
tis certain that the rent to the telephone companies 
was fixed so as to give them good profits before this 
tax was added to their charges. Certainly the Post 
Office, in a kind of indolent way, tried to establish 
an exchange or two. These exchanges might have 
been made exceedingly successful if they had been 
allowed to work in an ordinary business way. 
The policy pursued by the Government has been 
altered from time to time, with the corresponding 
result that with each relaxation of rules telephonic 
expansion has occurred. In 1892 the question of 
nationalisation was raised in Parliament, with the 
result that the Government eventually took over the 
trunk lines. Butthroughout the system has been 
both dear and inefficient. Business men, seeing 
what was done elsewhere, commenced an agitation 
for municipalisation, in which Glasgow took a very 
prominent part. This agitation led once more to 
the appointment of a committee, which, as our readers 
know, reported in favour of effective competition.“ 
The Times thus summarises the mistakes of the Post 
Office: 

“ (1) It refused to acquire the patents when they 
first came out; (2) it adopted a policy of impeding and 
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harassing the companies in developing the enter- 
prise ; (3) it favoured the idea of unlimited competi- 
tion, which failed; (4) it acquired a portion only 
of the companies’ undertakings—namely, the trunk 
lines—instead of the whole of such undertakings ; 
(5) it has always refused to let the companies have 
adequate powers for running wires, although two 
committees of Parliament have recommended that 
such powers be conferred ; and (6) it is now contem- 
plating a reversion to the old policy of obstruction, 
coupled with an unfair competition.” 


General Webber’s contention is that 95 per cent. 
of the telephone business is local, and that the work 
is not national. The weight of opinion is against 
him, and seeing the probable rejection of his 
previous suggestion, he formulates the following 
scheme : 

"It is (a) to give due notice to the National 
Telephone Company that the nation will, under the 
terms of the license, buy their undertaking in 1904; 
(b at the same time to carry a Bill through 
Parliament appropriating twelve millions during the 
next, say, six years; and (c) to appoint a commis- 
sion, directly under the Treasury, charged with the 
distribution of the funds, the general control of the 
expenditure, and the guidance of the Department 
charged with the business in the paths of the policy 
laid down by Parliament. In such a Bill as this 
the public should be safeguarded by a mandate (1) 
that the MINIMUM average local exchange subscrip- 
tion must not exceed five pounds per annum; (2) 
that subscriptions may be classified regionally 
within the same areas, and also by ‘time’ or 
talk.“ 

We do not know how far Mr. A. R. Bennett 
agrees with these views of General Webber, but if 
he is in accord with them it would seem that there 
is but little opposition to nationalisation. It has 
always seemed to us that the local area to be 
served by one or a series of local exchanges was not 
and could not be coincident with the municipal area, 
so that municipalisation meant either one central 
body having control or a combination of interests, 
and combination pointed to nationalisation against 
municipalisation. Our point, however, always has 
been that if telephony is telegraphy under another 
name, and that telegraphy is a Government 
monopoly, then Government alone was the proper 
controller of telephonic work. 


CORRESPONDENCE. 


** One man's word is no man’s word, 
Justice needs that both be heard." 


ELECTRICITY AS AN EXACT SCIENCE. 


SIR, —I have read Mr. J. J. Fahie's letter under the 
above heading—p. 82 of your last issue—and fear that I 
must plead ignorance as to your esteemed correspondent's 
object in writing. 

It surely cannot be that he would have us think him 
omniscient, and it would be equally absurd to suppose that 
he wishes us to look upon him as a competent critic of 
anything which he has not read. 

urther, it is not conceivable that he fears I shall bulk 
too largely in a field whereof he is undoubtedly the central 
ornament. Alas, no, I must abandon even that flattering 
thought, and continue, unless Mr. Fahie will, of his 


courtesy, come to my assistance, vainly seeking for light.— 
I beg to remain, Sir, the author of that work of supereroga- 
tion," of which but one-sixth part has yet been published, 


. HowARD LITTLE. 


SIMPLE SIGNALLING THROUGH A SINGLE WIRE. 


SIR, —The method of signalling detailed below has as its 
baais the utilisation of the Hertzian waves which are pro- 
duced on the breaking of any circuit in which current is 
flowing, in this case preferably one in which some amount 
of self-induction is present. Referring to the diagram, on 


eo œ ame 
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either of the Morse keys, K, being worked in the usual 
way for the transmission of messages, minute, but not 
necessarily visible, sparks are produced at B on breaking 
of circuit, and the Hertzian waves from this point, being 
transmitted along the single wire, W, actuate the coherer, 
C, at the far end, thus completing the circuit of a sounder, 
S. The sounder armature, A, is arranged to beat on the 
coherer, which may be of the metal filings type, and in this 
way break its own circuit, and so become again sensitive to 
further signals. For further efficiency in the working of 
the above method, a self-induction, I, is included in the key 
circuit for the purpose of intensifying the production of 
waves at B. The contacts at B are preferably of copper. 
The superiority of this metal for the purpose required 
above—viz , that of wave production—becomes soon evident 
in the course of experiment.—Yours, etc., 
J. A. COLQUHOUN. 


[We cannot understand the working of Mr. Colquhoun's 
system, and think he should give some records of actual 
teste. In the first place, it does not seem at all probable 
that Hertzian waves would be formed, and that one circuit 
would necessarily affect the other if there were such waves 
present. The sounder armature, automatically breaking up 
the coherer, is a very useful idea, but the arrangement of 
the two closed circuits with a single wire between them 
seems to require explanation.—Ep. E. E.] 


—————— Pr 


ELECTRIC LIGHTING OF A LARGE RAILWAY 
STATION. 


Passers by that portion of the Pancras-road which lies on 
the west side of the Midland Railway Company's main 
line immediately entering St. Pancras Station, will have 
noticed recently à somewhat low building, with offices 
facing the street, the interior of which is illuminated by a 
mass of electric light. This building covers an area of 
some 20,000 square yards, which not long since was covered 
with houses and streets of a very unenviable character. 
At an enormous cost all these dens have been swept away, 
great improvements in streets and footways effected, and 
some of the finest blocks of buildings suitable for artisans 
erected in the place of those demolished, all at the cost of 
the Midland Railway Company, and all for the purpose of 
establishing in ite place probably one of the finest coal 
depóts in the world. At present the lower level is in 
operation, but very shortly the upper portion will also be 
in full swing. This lower portion, as may be imagined, 
obtains very little light from above, consequently the entire 
space has to be artificially lighted. 

For this purpose some 104 10-ampere arc lamps have 
been installed, and it is by their aid that the work of this 
large coal depót is now being carried on from 6 a.m. to 
6 p.m. Hydraulic lifte—two of which are in operation 
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lower the loaded trucks down from the upper to the lower 
level, and in like manner raise the empty ones. This goes 
on chiefly during the night. During the daytime the lower 
level may be said to be practically entirely in the hands of 
the coal merchants and hauliers. 

Extending along the west side of both levels is a 
traverse road, the purpose of which is to transfer the 
trucks from one road to another. These traverse roads 
are to be worked by the aid of electricity, and this would 
have been in operation now had the traversers themselves 
been forthcoming. They, however, like many other engi- 
neering works, bave been thrown back by the lamentable 
engineers’ strike, and are still in the makers’ hands. Imme- 
diately adjoining this building, pumps, which are also to be 
electrically driven, are being erected. From these pumps 
water for the service of the hotel, station, locomotives, etc., 
will be distributed throughout the 24 hours as may be 
needed. Provision is being made for raising some 45,000 
gallons 150ft. per hour. 

The establishment of these buildings and their require- 
ments bas led to the erection of what will probably deveiop 
into the largest—if it is not so already —electricity-generat- 
ing stations for railway purposes in this country. Of all 
British railways none have shown a higher appreciation of 
the advantages of electricity than the Midland, and this 
has been especially so in respect of lighting. The Midland 
has realised —that which many seem slow to discern—that 
a good light means greater dispatch, and that greater 
dispatch means more trains disposed of in a given time, 
and consequently economy in space, buildings, and possibly 
men. This new generating station is situated at Kentish 
Town, and the plant installed there is intended to supersede 
the isolated plants now in the hotel and at the Somers 
Town goods depót, where the electricity for driving the 
lights on the St. Pancras passenger and goods stations and 
those of the Somers Town goods depót is generated. 

At present this plant consists of four Lancashire boilers, 
each of 300 h.p. capacity, duplicate pumps, economiser, 
and exhaust feed heater. In the engine-room are three 
coupled steam dynamos, the engines being of the Willans 
type, while the generators are by Messrs. Thomas Parker. 
Each dynamo is 200 kw. capacity. Two exciters with a 
set of accumulator cells and the usual switchboard equip- 
ments complete the present provision. Space is provided 
for expansion, while the offices comprise workshop, mess- 
room, storeroom, and residential engineer's office. The 
electrical system is that of direct current owing to the fact 
that power and lighting have both to be dealt with. Elec- 
tricity is generated at from 2,000 to 2,500 volts, and con- 
ducted by concentric cables, encased in lead and protected 
by steel ribbon armouring, to the several transformer rooms. 
These are situate at Kentish Town Station (now in hand), 
St. Pancras goods station, and St. Pancras passenger 
station. The cables are in duplicate, and are mainly laid 
underground with railway sleepers placed over them for 
their protection from the platelayers’ picks. The trans- 
formers are of a rotary type, and vary from an output of 
50 kw. to an output of 100 kw. At the first-named point 
there will be two of the smaller size, at the goods depot 
four of the same size, and at the passenger station four of 
the larger size. Here the current, owing to its varied use, 
requires regulation, and for this purpose controllers or 
‘boosters are laid down. 

In addition to the previously mentioned work for which 
this installation has been laid down, it is also intended to 
operate a large fan for the better ventilation of the Midland 
portion of “underground” connection of the railway, 
traversers and cranes for the new locomotion shed, and 
works which are now about to be built. Although, when 
designed, the generating plant made provision for a spare 
unit, the many applications for lighting and power already 
put forward will practically absorb the entire provision, 
and additions are already in contemplation, and seeing that 
the purpose of this concentration is to serve the needs of 
the line from the neighbourhood of the Welsh Harp, 
Hendon, to St. Pancras, there can be little doubt that in 
a very short time the capacity of the station will be 
doubled, if not trebled. 

The various electricity stations referred to have just 
been opened, and by the kindness of the electrical engi- 


neer our correspondent has been able to pay a personal 
visit to all of them, and he speaks very highly of the 
admirable way in which the work has been, and is being, 
carried out. At the present time no less than 400 arc 
lamps and nearly 2,000 incandescent lights are in opera- 
tion, and the number is being increased daily. 


SOME GENERAL OBSERVATIONS ON ELECTRIC 
TRACTION.* 
BY HORACE F. PARSHALL, M. I. C. E., M. I. E. x. 


A general paper on electric traction must be to some 
extent discursive, and from the standpoint of those looking 
for specific facts superficial. It is a natural thing for 
engineers to reason from experience with electric lighting 
plant as to how best to design plants suitable for electric 
traction purposes. Such reasoning, however, is likely to be 
defective and lead to wrong results. A primary difference 
between electric lighting and electric traction, so far as the 
station is concerned, relates to the difference in the nature 
of the load—one being approximately constant from moment 
to moment, and the other varying between wide limits, and 
at such a rate that many engineers liken the strains upon 
traction apparatus to those upon rolling-mill engines. 
Another difference of great importance is that in a plant of 
given nominal horse-power from three to five times the 
quantity of electricity would be generated for traction as 
tor lighting purposes ; consequently a greater capital invest- - 
ment, greater refinement in the machinery, and greater 
margins in the individual machines, or in the number of 
spare machines, are commercially permissible in the case 
of electric traction. In general, lighting machinery is 
called upon to work at full load for a few hours in the 
day, whereas traction machinery is generally called upon 
to work at approximately full load for many hours in 
the day. 

The steam generating plant for either lighting or traction 
of the same capacity need not differ in character to be 
equally efficient. Having reference, however, to the better 
load factor of the traction plant, and consequently a greater 
consumption of coal and a lesser ratio of cost of labour to 
that of material, better arrangements as to coal-handling 
machinery and coal storage are justified. More elaborate 
arrangements of steam-piping are also justified, since the 
loss, due to condensation in steam-pipes, is determined by 
the number of hours the pipes are under pressure, rather 
than by the quantity of steam carried by them. Steam- 
engines have been the subject of frequent discussions. It has 
been a much-debated point as to whether or not an engine 
should have a heavy flywheel. This question resolves itself 
into the most economical way, average loads considered, of 
getting the maximum effort from the steam-engine to take 
care of the temporary overloading incident to traction work. 
The dimensions of the cylinders of engines for good economy 
are determined with reference to average loads. For best 
economy, then, at good regulation heavy flywheels are neces- 
sary to assist in overloads in traction work The question 
of governing has also been frequently discussed. I do not 
understand why this question should be discussed, since 
nobody is of the opinion that an engine that governs closely 
is at a disadvantage. Such engines do not cost appreciably 
more, and are now generally manufactured. In reading 
such discussions I have frequently wondered why the elec- 
trical conditions met with in parallel running have not been 
taken into consideration. The necessity of close regulation 
of steam-engines was first demonstrated in the case of gene- 
rators running in parallel where the load did not properly 
divide with rapidly-varying loads unless theengines governed 
with fair accuracy. 

Another matter frequently discussed is that in respect 
to the speed of engines. Here, also, the electrician is 
entitled to some voice, since experience has clearly demon- 
strated that each size of dynamo has a range of speed 
through which its performance either as to efficiency, regu- 
lation, or sparking is best, and dynamos built outside of 
this range of speed are made at the expense of efficiency, 
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regulation, or commutation. The speed of the 1,500-kw. 
dynamos which I designed some years ago was limited to 
75 revolutions per minute. Experience since then has not 
demonstrated the advisability of increasing the speed 
beyond this, for this size of machine. My own experience 
justifies the statement that the mechanical and electrical 
conditions in the case of the larger direct-connected gene- 
rators, generally coincide in the matter of speed. 

The system of transmitting mains for distribution on 
account of the better load factor in traction installations 
should be designed, for most economical working, with a 
greater cross-section than in the case of lighting with its 
smaller load factor. This is obvious from Lord Kelvin’s 
law, in which the interest that goes on perpetually is 
balanced against the cost of the energy wasted in the 
mains. Clearly, then, as the cost of energy does not vary 
in the simple ratio of load factor if mains are to be utilised 
three or four times as many hours in the year at rated 
capacity in one case as in another, a large cross-section 
cable is required if the cost of the wasted energy is to 
balance the interest account. 

Apart from the proper designing of a given system of 
transmission and distribution, there remains the broad 
question as to what will be the nature of the transmis- 
sion—that is, whether continuous currents shall be used, 
or whether the distribution shall be multiphase with sub- 
stetions. The solution is to be determined in respect to 
the amount of power and the distance to which it is to be 
transmitted, and in particular cases to the conditions of 
distribution. Thus, where a very small voltage drop is 
permissible in the consumer's circuits, as in the case of 
earth returns, multiphase transmission with frequent sub- 
stations becomes a necessity, where, under less restricted 
conditions, continuous-current transmission would be more 
economical For comparison between continuous-current 
high-tension transmission and multiphase transmission, see 
Proceedings Institution Civil Engineers, vol. cxxxiii., paper 
No. 5,090. It appears from this that the distance at which 
multiphase currents become efficient as compared with con- 
tinuous currente, is somewhat less at 500 volts than has 
been frequently anticipated. The fixed losses in a multi- 
phase system for the distribution of power for traction 
work are determined largely by the maximum momentary 
load which may come upon the sub-stations. When the 
ratio of the average to the maximum temporary load is 
comparatively large, the distance at which continuous 
currents become more efficient than multiphase currents is 
increased. In very large traction installations in which 
the ratio of the average to the maximum approaches 
unity for average working, the distance beyond which 
high-tension currents are more advantageous is lessened. 

hat method of transmission will be most efficient in a 
particular case cannot be determined without knowledge 
as to the nature of the load. In the Dublin installation, 
which I have recently designed for 250 cars, the power 
station is approximately in the centre of the system. The 
average distance of transmission is about 21 miles. I have 
used 500 volts continuous current with so-called boosting 
machines," taking the current out of the rails at certain 
points so as to restrict the maximum drop in the earth to 
two or three volts. For two lines extending some eight 
miles from the power station, I have, at a distance of about 
six miles, planned to instal a rotary converter station. The 
multiphase load, however, being such a small fraction of 
the whole, I have not installed multiphase generating 
machines in the station, but have used a special design of 
rotary converter run from the main machines. Such rotaries 
have to be very specially designed, since, in the case of the 
current becoming displaced in phase, they are apt to race 
dangerously. This is a particular case designed after deter- 
mining the average current consumption in any part of the 
system, when the ratio between the average and the maxi- 
mum is approximately known from experience, so as to 
impose the minimum fixed losses, or, in other words, to 
insure under average conditions maximum efficiency. Were 
the number of cars doubled, I would locate sub-stations 
approximately at the feeding-in pointe, and would use 
multiphase transmission. 

An advantage in the use of rotary converter stations is 
that at constant speeds such machines will give constant 
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voltage regardless of the load or the drop in the lines (pro- 


vided this be limited to an economical amount), or the regula- 
tion in the transformers, so that such machines can be 
made to supply simultaneously and satisfactorily both 
traction and lighting installations. To justify this state- 
ment I instance tests recently made on some 900-kw. rotary 
converters, from which full load could be thrown on or off 
from one to the other machine without any perceptible 
variation of the continuous-current voltage. Inthe design- 
ing of a multiphase system selection has to be made between 
quarter and three phase. The three-phase system has the 
important advantage that but three-quarters of the weight 
of copper is required as with either single or quarter 
phase transmission. Considered, therefore, with the erergy 
factors common in multiphase working, the three-phase 
system gives better transmission efficiency with the same 
section of copper in the average case as continuous current. 
Another advantage is gained when the transformers are delta 
connected. Any one of the three can fail, and the other 
two will deliver tri-phase currents to the rotaries. There 
is practically no difference as to efficiency or working 
between tri-phase and quarter-phase rotary converters. In 
installations making general use of rotary converters 
feeding into a network at constant voltage, it is necessary 
to observe some care in selecting the high-tension mains, 
and in securing engines with approximately constant 
angular velocity. An engine, to be entirely satisfactory, 
should not produce by variable velocity a phase displace- 
ment of more than 5deg. per balf cycle from that of 
constant velocity. The transmitting mains should be 
designed with comparatively small drop, so that the rotary 
converters work properly in parallel in different stations, 
and so that the rotary converters can generate constant 
voltage with a varying load without too great phase 
displacement. If proper precautions are not taken in 
these matters, rotary converters will not operate satis- 
factorily in parallel, and are likely to give a great 
amount of trouble from sparking and irregular varia- 
tion of voltage. For working with “ rotaries," I would 
also point out the necessity of arranging the mains 
so that the current in each phase is delivered approxi- 
mately at the same voltage. I have recently been conduct- 
ing some tests on “rotaries " working on triple-concentric 
mains, and the results were far from satisfactory until a 
phase-equalising arrangement was used. At first the current 
in the different phases varied by about 10 per cent., and 
the rotaries worked unsatisfactorily. When, however, the 
E.M.F.’s were equalised the rotaries worked with entire 
satisfaction. The conclusion to be drawn from this for 
three-phase working is that the cables should have the 
inductance, equal capacity, and equal resistance in each 
circuit. In installations which I have designed I have used 
cables drawn in conduits, and with manholes approximately 
150 yards apart, so that the cables can be readily replaced 
or supplemented to meet the demands of the service. 
Armoured cables laid in a common trench are objectionable, 
in that the burning out of one is quite likely to destroy its 
neighbour. 

By far the most difficult problem to solve at the present 
moment in large multiphase stations is in connection with 
the switching apparatus. Circuit breakers have been devised 
for continuous currents that will open at any current to be 
met with in practice. In the case of alternating currents 
the same progress has not been made. I recently examined 
the plans of a 70,000-b.p. station, and could not but feel 
that the success of the whole installation was dependent 
upon the switching arrangements. In this discussion I 
have assumed that the distribution in a traction system 
would be by continuous currents. I have seen nothing that 
would lead me to believe that any other course will come 
into general use. 

The next point for consideration is as to what form of 
apparatus should be used for conducting the electricity from 
the distributing mains to the car: whether it should be 
the single-wire overhead trolley system with earth return, 
the two-wire system with return overhead, or with this last 
connected up as a three-wire system with the middle pair 
of trolley wires acting as a neutral, or whether a conduit 
system should be used. The valid objection to the single 
overhead trolley system, neglecting the æsthetic one, is 
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in the use of the earth as a return circuit. Troubles from 
electrolysis have been frequent in the United States, where 
the E.M.F. drop in the earth return is not limited by 
legislation. Owing to the stringent regulations of the 
Board of Trade, little trouble has yet been experienced in 
England or on the Continent, where similar regulations 
are in force. I pointed out in a paper which I read 
before the Institution of Electrical Engineers that with 
even very small E.M.F.’s a certain percentage of the 
current in all cases leaves the rails. With amounts of 
copper commercially permissible, either sub-stations at 
frequent intervals or boosting machines, such as have 
already been described by Major Cardew and myself at 
the Institution of Electrical Engineers, are necessary to 
bring the E.M.F. drop down to two or three volts, which 
in most cases of municipal working is the safe limit. If the 
E. M.F. exceeds this limit, trouble from electrolysis would 
probably occur at some date more or less remote, according 
to the local conditions as to the location of the earth return 
in respect to the gas and water pipes and the nature of the 
soil. The double overhead trolley system eliminates the 
sibility of trouble from electrolysis. In the case, 
owever, of most cities where numerous lines converge 
at certain points, the double overhead construction would 
be complicated and objectionable in appearance. The same 
applies to the double overhead three-wire system. This 
last system has great advantages, however, and when used 
in connection with rotary converters, which act both as 
converters and equalisers, it is possible to operate tramways 
over very long distances from the generating stations. It 
happens in such cases that the three-wire overhead system 
is rarely objectionable, since overhead networks are not 
necessary to meet the traction conditions in outlying 
districts. The conduit system has been used in various 
American and Continental cities with & considerable degree 
of success. The advantage of this system is that it can be 
a doubly insulated system, avoiding danger from electrolysis, 
and that there are no overhead wires. An additional rail 
at the side or pair of rails between the tracks, along the 
slot, has to be set off against the overbead wires on making 
comparison between the two systems as to appearance in 
the street. 

In general, corporations are in a better position to instal 
conduit systems than private companies, since corporations 
can borrow money at low rates of interest, and have not 
80 great amortisation to consider. Further, corporations 
frequently having the control of gas and water pipes can 
arrange matters so that tbe conduits can be put in at a less 
first cost. In some cities I believe the installation of 
conduits under a dual management would be impracticable, 
since the conduits would interfere with the gas and water 
pipes to such an extent that the conduits could not be 
installed, except by such general rearrangement, that local 
arrangements could not be made. Undoubtedly, in the 
case of heavy storms the conduit system is more trouble- 
some than the overhead system. I had some examples of 
this in my recent visit to the United States. In New York 
it has been found necessary to employ an elaborate system 
of double-throw switches, so that if a part of the positive 
side of the system goes to earth, it cin be put on the 
negative side and the negative on the positive side. The 
Dublin station has been designed to work all the cars in 
the city of Dublin and its suburbs. It is centrally located, 
and at the same time has exceptional facilities for coal and 
water supply. The coal is handled automatically from the 
ship to bunkers over the boilers, and from thence it is 
weighed separately into each boiler. The boilers are of 
the water-tube type, and the piping is on a system devised 
by myself, which I have termed the “by-pass” system, 
since each pair of boilers normally supply its corresponding 
engine, but can by means of the “ by- ' supply any 
other engine. The engines are of the vertical cross 
compound type, 20in. and 40in. cylinders, 42in. stroke, 
and 90 revolutions. 

In conclusion, I would point out that the mistake most 
frequently made has been in under-estimating the amount of 
Er that may ultimately be required in a traction system. 

oth the size and type of machinery in a generating station 
should be determined in respect to the maximum out- 
put of the station. Having regard to the present regula- 
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tions of the Board of Trade, and to economy in 
transmission and distribution, the limit for a 500-volt 
continuous-current station is usually reached at 5,000 kw. 
output. Beyond this a multiphase system of transmission 
with rotary transformers for continuous-current distribution 
becomes necessary for most economical working, since expe- 
rience has fully demonstrated the greater economy of work 
ing from a single central power station. The “ universal 
station is the multiphase station, since it can meet every 
condition with a single type of generating machinery. As 
pointed out in the paper, however, the distance of trans- 
mission, amount of power, and the nature of the load are 
the factors determining whether a continuous current or a 
multiphase system is best in particular cases. Having regard 
to lighting experience in the large American cities in which 
the three-wire system was originally installed, and which 
is now being replaced by a three-phase system with sub- 
stations to secure greater economy in working, it would 
seem wiser in many cases to sacrifice somewhat in electrical 
efficiency at the beginning and provide for a plant suitable 
for practically unlimited growth, either as to amount of 
power or area of district supplied from a central power 
station. 


DISCUSSION. 


[We are indebted to the Manchester Guardian for the following 
report of the discussion, which turned chiefly on the question of 
the trolley versus the conduit system. —Ep. F. Z.] 


The Chairman (Mr. J. S. Raworth), while professing to take a 
neutral position, showed that bis leanings were in the direction of 
the overhead trolley system, which he said A ppesreo to be prefer- 
able to the conduit system from a commercial and practical point 
of view. There might be something to be said against the over- 
head system from an wsthetic point of view, but his experience of 
Continental towns told bim that although the system might be 
regarded as ugly to begin with, people soon got accustomed to ib, 
and would be really eorry to have it removed. 

Mr. 8. Z. de Ferranti said the question was whether the 
traction wires if they should be put up now in Manchester would 
not. like the lighting and telephone wires, have to be put under- 
ground in the end. It was very hard to say what was the best 
thing to do. If they had gone in for electric traction in this 
country eight or ten years ago, a8 they did in America, the over- 
head system would have been the right thing, but he did not feel 
quite so sure about it to-day. There had been some large 
installations in the States on the underground system, and 
although from an engineering point of view they might have 
been somewhat troubleeome, they had been satisfactory so far as 
the public were concerned, and were at work to-day. If the 
difficulties connected with the layers of the mud in the Man- 
cheater streets could be overcome, there could be no doubt that 
the conduit system would be a desirable, a sightly, and a 
permanent system. 

Dr. Edward Hopkinson said it was always said that accumu- 
lators were out of the question, but whenever he asked why he 
never got an answer. Many moet important towns on the Con- 
tinent had gone in for accumulator traction in the central part of 
their areas, and in a part of Birmingham it had worked well, in 
face of eerious disadvantages. He thought, therefore, that it was 
worthy of seriousconsideration, and he suggested that Mr. Alderman 
Higginbottom should sift the matter as thoroughly as he had done 
in regard to the overhead conduit systems. 

Mr. Clirehugh said he was somewhat astonished to hear Dr. 
Edward Hopkinson actually advocate the accumulator system. If 
they could get lightness and economy in storage the accumulator 
system would be an ideal one, but at present they had neither. 

he advantage of the overhead system was that in comparison 
with the conduit system it was very cheap, and that by going in 
for it they would not be burning their boats, but would be ready 
to go in for any improved system that might hereafter arise. 

Mr. Alderman Higginbottom said the question turned to a great 
extent on the local conditions in the town for which the installa- 
tion was proposed. He had already made the enquiries Dr. 
Hoph inson suggested as to accumulators, and he found that in 
Hanover, for example, where they had adopted the trolley outeide 
and the accumulator inside the city, they would gladly have the 
trolley inside the city also if they were permitted to do so, as they 
found that the accumulator was not commercially successful. At 
present the accumulator car was out of the queation, bat he hoped 
it might by-and-by be made practicable, in which case. presuming 
the overhead trolley system was adopted in Manchester now, it 
could be utilised at very small cost. The overbead system seemed 
to be at the presens moment the most expedient for Manchester. 
and he thought that if they went in for it and took possession of 
the tramlines they could leave the future to take care of itself. 

Mr. Hans Renold argued that from the mechanical engineer’s 
point of view and from the public point of view the conduit 
system was preferable to the trolley system. From the point of 
view of economy, he said he thought we had at present no 
adequate means of judging which was the better system as the 
only figures available differed widely. He complained that Alder- 
man Higginbottom and his committee were showing too much 
haste in the matter, 
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The other speakers, amongst whom was Mr. C. H. Wordingham, 
electrical engineer to the Manchester Corporation, nearly all 
favoured the overhead trolley system as the best for Manchester 
under present circumstances. 

Mr. Parshall’s reply we hope to give in due course. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any. question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 

136. What position should an oil-filter occupy in relation to 
boilers, hot-well, and condenser : and why /—B. 

157. What are the relative advantages of chimneys v. forced- 
draught apparatus for boilers 7— T. J. A. 

ANSWERS. 

Question No. 130.—How can two compound-wound dynamos in 
series be used as a balancer on the three-wire system ? 
Would such a balancer work well in parallel with accumu- 
lators ? l 

Best Answer to No. 130 (awarded 10s.).—The diagram, 

which is practically self-explanatory, shows clearly how to 
connect up two compound-wound dynamos to act as a 
balancer on a three-wire system. A and B are the 
armatures of the two machines, and the other parts of the 
circuit are as named. The machines sho.'d be belted 
together so as to run at the same speed, or, preferably, 
they should be directly coupled to one another. 


+ 


While it is impossible in so small a space to enter fully 
into the somewhat complicated details of this question, one 
or two of the more important points may be mentioned. 
Note that the shunt winding of each machine is excited 
from the opposite side of the system to that on which ite 
armature and series winding are. This, as will be seen, 
enables the machines to respond more readily to the varia- 
tions]: which it is their function to minimise. It is not 
generally possible to arrange for the shunt, on breaking, to 
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discharge through the armature, and therefore the arrange- 
ment in the diagram may be adopted, in which a two-way 
switch and a non-inductive resistance, of about equal 
amount to the shunt-winding resistance, are used, and so 
arranged that the two-way switch, before disconnecting the 
shunt from the source of excitation, first of all puts the 
non-inductive resistance in parallel with it, and then, 
breaking the main circuit, puts the two in series, and thus 
allows the shunt induction to die away gradually. A 
shunt regulating resistance is inserted in each side, but 
this, when once set for the ordinary working conditions, 
does not, as a rule, need further adjustment. 

As the system is a reversible one, the two machines 
should obviously be as nearly identical as possible, and 
have the same characteristic. Further, they should be 
such that their speed when working as a dynamo at full 
load should differ by a very small amount from the speed 
as a motor at full load. The system is put in operation 
by first of all exciting the shunts, then starting up A as 
an ordinary motor by means of the starting switch and 
resistance, and afterwards closing the switches of B. The 
volts between the + and - outers are supposed constant. 
The action of the balancer may be best grasped by con- 
sidering a particular example. Assume for the moment 
that the efficiency is perfect. The modifications arising 
from imperfect efficiency may easily be made afterwards. 
Suppose the total volts on the outers are 230, and as an 
extreme case, imagine 100 amperes to be required on the 
negative side, while there is no load on the positive side. 
What would happen would be this: owing to the greater 
load on the negative side the volts on that side will 
be less than 115, while tbe positive side will have more 
than 115. Under ordinary conditions, À and B simply 
run as two unloaded motors in series. But now À has the 
pressure at its terminals increased, and, therefore, its speed 
will increase, an effect which will be augmented by the 
weakening of its shunt field, and it will run as a loaded 
motor and will drive B as a generator, and cause it to 
supply current to the negative side. What happens in this 
particular case is that 50 amperes come from the main gene- 
rator at 250 volts difference of potential. Half of this 230 
volts is lost in driving the current through A, while the 
other half is lost in supplying half the power required on 
the negative side—viz., 50 amperes at 115 volts. The 
power absorbed in driving A is used driving B, which, 
under the conditions, if perfect efficiency assumed, will give 
out again 50 amperes at 115 volts, and so will make up the 
balance of power required on the negative side. The net 
result is practically that A transfers 50 amperes at 115 
volts from one side of the system through B to the other 
side, and so makes the balance perfect, and the volts equal 
on either side. As the efficiency is not actually perfect, 
more than 50 amperes would be required from the main . 
generator, say 53, then the generator B would give out 
47 to make up to 100. The fact of B's shunt being excited 
from the bigh-voltage side of course assists the action, just 
as Á's shunt excited from the low-voltage side does, as 
already explained. | 

Note the effect of the series turns. They are wound so 
as to assist the shunt when the machine runs as a dynamo, 
and hence when running as a motor the field is weakened 
by the series turns and the speed further increased, while 
the dynamo is also helped on the other side by having ite 
field strengthened for the same reason. And herein lies 
the danger of the compound balancer, for if the series turns 
be too many in number, the field will be too much weakened 
on the motor side and strengthened on the dynamo side, 
and the motor may lose its field and be pulled up by the 
dynamo, tbus causing a short-circuit and blowing of fuses ; 
hence the dynamos should be under compounded, for while 
a straight line characteristic gives the best theoretical result, 
practical difficulties come in which make such machines 
difficult to work without constant attention. As a matter 
of fact,in many cases shunt machines are used, and are 
less liable to go wrong, though a distinct advantage is 
gained by the addition of some series turns. The balancer 
will not keep the voltage absolutely equal on each side, 
owing partly to the fact there is a difference in speed 
between full load as motor and full load as dynamo. Hence 
some difference in volts on each side is necessary to start 
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the action at all, and hence also the importance of having 
this speed difference as small as possible. But the regulation 
will be kept to within a very small amount over this 
minimum. 

As regards accumulators, the question does not state 
whether the battery is to be right across the outers, or in 
two halves, one on each side of the system. In the former 
case the battery simply represents a main generator, and 
no difficulty is experienced. In the latter, the battery 
practically becomes another balancer, and unless the general 
capacity of the battery approximated pretty nearly to that 
of the balancer trouble might arise. For if an occasion 
arose in which the variation required the full output cf the 
battery and balancer combined to regulate it, then if the 
internal resistance of the battery were very high it would 
probably give out less than its maximum, throwing the rest 
on the balancer, thus overloading it, and vice versd But 
with careful selection the battery can be arranged to work 
in parallel with the balancer quite satisfactorily. The only 
difficulty is the first design. 

There are many other points which might be noted, but 
enough has been said to indicate the general lines of 
working.—T. C. | 


Answer to No. 150 (awarded 5s.).—A pair of compound. 
wound dynamos mechanically coupled together will act 
satisfactorily as a three-wire balancer only if the combina- 
tion compounds down—i.e , if the voltage of the dynamo falls 
as the current increases when driven by the motor off a 
constant-supply voltage. The result is best obtained by 
experimentally adjusting the number of series turns on 
the machines. They will then equalise the voltage on the 
two sides of the three-wire system within from 1 per cent. 
to 3 per cent., according to the size of machine. They can, 
in fact, by careful adjustment be made to balance more 
accurately than simple shunt machines. The diagram of 
connections would be as in Fig. 1. 


"BaAtancer 
Swewnr, 


Fio. 1, 


There are two ways in which a balancer can be used in 
parallel with a battery. One is the case in which the battery 
simply takes the place of the main generator in Fig 1. 
With this arrangement no difficulties whatever occur. The 
second case, which is not a usual one and cannot be recom- 
mended, is shown in Fig. 2. With this arrangement both 
the battery and the balancer are balancing, and the out-of- 
balance load is divided between them. First, consider the 
battery absent and the system equally loaded on both sides, 
then the two machines of the balancer will be simply 
running round light, both acting as differentially-wound 
motors. Now, suppose the left-hand side (Fig. 2) of the 
system to have more lamps switched on. The voltage of 
the main generator remaining the same, if the balancer 
were absent the voltages on the right-hand side would rise, 
and that on the left-hand side would fall till the two 
voltages were in the ratio of the number of lamps on the 
two sides. But if the balancer is present, as soon as the 
right-hand voltage increases, a little motor, B, speeds up 
and increases the back voltage of motor A until it becomes 
equal to the left-hand voltage, after which A ceases to be 
a motor and becomes a generator supplying the additional 
left-hand current, and then no further change occurs. 

It will easily be seen that if the complete balancer com- 
pounded up instead of down, there would be no limit to the 
current given by A, for the more current it gave the 


higher its volts would become, and this would go on till 
either the main winding on motor B overpowered the shunt 
and the combination stopped and burnt up, or, at least, 
until the left-hand voltage rose and the right-hand one fell 
sufficiently to produce a steady state again with a great 
difference in voltage between the two sides. We can now 
consider the effect of adding the battery coupled up as in 


Fira. 2. 


Fig. 2. The voltages on the two sides will now keep 
almost exactly alike (as in stations where batteries alone 
are used for balancing), but since the curve of battery 
voltage is practically level, and the characteristic of the 
balancer must droop a little, the proportions of the out-of- 
balance current carried by the battery and by the balancer 
will vary considerably at various loads, though less on the 
whole than if plain shunt machines were used.—Q. 

Question No. 151.— What is the best method of measuring the 


resistance of the armature of a dynamo? Give working 
instructions. 


Best Answer to No. 151 (awarded 10s.).—Before measuring 
the actual resistance from brush to brush it is usual to first 


| prove individual coils to see that there is approximately 


the same resistance between each pair of commutator bars. 
This is done by the following very handy workshop method, 
as shown in Fig. 1. A current from one or two accumu- 
lators is passed through the armature from brush to brush, 
and this current is maintained constant. Two handles, into 
which are inserted spikes, are used to probe round the 
commutator, taking two adjacent segments at a time. Two 
wires, in series with which is a galvanometer, are used to 


Fra. 1. 


oppose the fall of potential along a graduated platinoid 
wire. A point can be found on the scale at which the . 
drop of potential balances that across one coil of the arma- 
ture. By thus working round the armature with the spikes 
any small variation in resistance of coils can be detected 
by the scale-wire reading. This method only compares 
individual coils. 

To measure the actual resistance a more elaborate method 
is used, but undoubtedly the potentiometer system is the 
best. The theory of the method is to compare the drop 
of potential across a standard resistance with the drop 
across the armature when the same current is flowing 
through both in series. A standard resistance of eth ohm 
of manganin, capable of carrying 10 amperes without 
heating, is required. The method of working is to connect 
the standard resistance in series with the armature, and 
keep a steady current of 10 amperes flowing from one or 
two accumulators. Wires are connected. from the ends of 
the „th ohm resistance and from the brushes, or, better 
still, to the commutator lugs. Each pair of wires is con- 
nected to two terminals on a switch, such that either pair 
can be inserted in the galvanometer circuit to oppose the 
E.M.F. on the slide wire (Fig. 2). 

The first operation is to ‘calibrate the slide by putting 
the Clark standard cell in circuit with the galvanometer, 
and setting the slider to 1,454 divisions. The adjustable 
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resistance box is altered until no deflection is obtained on 
the galvanometer. 
because the E.M.F. of the standard cell is 1:434 volts. 
Therefore each division of the scale represents t sth of a 
volt. The cell is now put out of circuit, and the drop of 
potential across the standard pyth ohm is measured. This 


ADJUSTABLE 
RESISTANCE. 


SLIDE, WIRE 


CLARK CELL / 
I 


KS ass , Anmarure 


AnJu* TABLE 
RESISTANCE 


Fic. 2. 


is done by moving the switch, Y, in the diagram. The 
switch is then moved across to measure the drop across 
the armature. As an example, suppose we have to set the 
contacts on the slide to 1,000 on the left and 0 on the 
right when the standard resistance is in circuit. The drop 
of pressure will therefore be 1,000 x44 volts = 1 volt. 
With the wires from the armature in circuit the contacts 
on the slide have to be altered to 0 on the left and 93 on 
gi per drop of pressure is therefore 93 x 4.5, volts 
= 098 volt. 


Therefore 


JOA uM ACIES — 


Resistance of armature 095 
Standard resistance 1 ` 


But the standard resistance is only jth ohm, and hence 
the actual resistance of the armature is 0095 ohm. The 
beauty of this method is that no corrections have to be 
made for either resistance or loss of pressure in leading 
wires, —8. J. M. 


Answer to No. 151 (awarded 58.).— To test the resistance 
of an armature, carefully clean brushes, commutator, or 
collector rings, as case may be, see that brushes are on 
opposite segments, now disconnect field leads" from 
"brush leads,” join up in series a standard low resistance 
[1 or 01, the armature, one or two secondary cells, and 
a switch. On the ends of the brushes solder a pair of 
potential wires, also take off a pair from the terminals of 
the standard resistance. The galvanometer should now be 
seg up; a reflecting one is preferable, but a high-resistance 
P.O. (Post Office pattern) one might do for general practice. 


* 


| 


The following observation must now be taken (see sketch) : 
1. Galvanometer leads on a deflection = d?. 
2. Galvanometer leads on 5 deflection = dl. 


quotient of this difference of potential (fall of potential 


The slider is set at 1,434 divisions | along the resistance) by the resistance of the galvanometer. 


Let Ri = resistance of armature ; 


V,=fall of potential along it when a steady current 
is flowing. 


Thus current through armature = M amperes. 


Thus current through standard — 5 amperes. 
2 


But the same current flows through botb, as they are 


in series. * 
V, E 
Therefore o ol - 
RR VR — 
Again, if r = resistance of galvanometer, and the 


galvanometer leads are on 5, the current through galvano- 


meter Se and if the deflection is d?, and C is the 
galvanometer constant, we have 

* P EN 

lm C d, 


For the same reason, if d, is the deflection when galvano- 
meter leads are on a, we have 


impu: 
" 
V, d 
Thus, — zl, 
Và d, 
But we found —! = Ry Therefore, R, = 4 or 
2 R R, d, 
R, = R, 4. 
d. 


We know tbe values of R,, d, and d, ; therefore, we can 
find value of Ri. 

Precautions —Bad connections will falsify tests, so solder 
all connections or use mercury-cups. If great accuracy is 
needed, use a potentiometer instead of galvanometer, as in 
some galvanometers the deflections are not proportional to 
the currents producing them. See that E M.F. of battery 
does not fall during observations.—W. S. TOPLIS. 


THE SOUTHAMPTON FATAL ACCIDENT. 


The folowing is Major P. Cardew's report on the 
Southampton fatality, addressed to the assistant secretary 
of the Board of Trade: 


I have the honour to report that, as appointed by the Board 
of Trade, I held an enquiry on the 21st inst. iato the cause of 
a fatal accident to Walter Day, a jointer in the employment of 
Messrs. W. T. Glover and Co., who are the contractors for the 
street work in connection with the extension of the electric 
light supply at Southampton. The enquiry was held in the 
Council Chamber at Southampton. The Town Clerk repre- 
sented the Corporation of Southampton, who are the under- 
takers. Mr. J. D. Bassitt, solicitor, appeared for Messrs. 
Glover and Co., and for Mr. J. Brooking, their local superin- 
tendent. I attach my notes of the evidence given at the 
enquiry, and a transcript of notes taken in shorthand, kindly 
forwarded to me by the town clerk. 

There does not appear to be any doubt as to the facts of the 
case, which are, briefly, as follows: The Oorporation, for the 
purpose of extending the area of their electric supply, are 
laying down a system of high-pressure mains to supply. 
transformers placed in street boxes, and also a system of los: 
pressure mains, to serve consumers from these transformers. 
The contractors for the street work are, for various reasons 
behind time, and in order to carry out promises made to intend- 
ing consumers, who were waiting for the light, the Corporation 
unfortunately commenced to supply before the laying of the 
high-pressure mains was completed and proper joints made. 
The msins were stil in charge of the contractors, who had 
working parties engaged upon them at the time, while the 
arrangemente for supply were naturally under the control of 
the engineer to the Corporation, a division of responsibility 
which in itself is likely to lead to mistake and danger. The 
high-pressure mains are concentric, lead-covered cables laid in 
earthenware ** ways," the outer conductor being connected with 


Nolte. —When galvanometer is connected to d or b, a | earth at the generating station, and the inner conductor being 
current flows through it which is numerically equal to the | therefore charged to the full pressure (2,000 volte) from 


120 


earth. The low-pressure mains are almost exactly similar in 
appearance to the high-pressure, and are laid in similar ways 
alongside of the high-pressure, where they follow the same 
route. The separate lengths of main are to be connected 
by means of cast-iron junction boxes, but as these had not 
arrived, temporary connections had been made in three 
Street boxes by means of pieces of single cable connecting the 
respective inner conductors and outer conductors, the joints 
being covered with indiarubber tape. In the box where the 
accident took place branch connections were made from the 
high-pressure mains to two sireet transformers, and the work 
had evidently been hurried, the ends of cables and connec- 
tions crossing each other, and presenting the appearance 
of a tangled mass. Besides the high-pressure mains there 
were three low-pressure mains passing through the box. 
Between 3 and 4 p.m. on the 12th inst. a party of the con- 
tractors’ employés was engaged in passing rods through the cable- 
ways in order to draw in cables in the upper portion of the 
High-street, and one of them, Henry Flux by name, lifted the 
cover of the street box mentioned above in order to give notice 
when the end of the rod appeared. He saw sparking taking 
place between one of the cable ends and the side of the box, 
and pointed this out to Mr. Brooking, the superintendent, who 
got into the box and examined the fault, receivirg a slight shock 
when he took hold of the insulating covering of the inner con- 
ductor. This was no doubt due to surface leakage. By hastily 
tracing out the faulty cable with bis eye he had come to the 
erroneous conclusion that it was a low-pressure cable, being 
misled by the confusion in the box, and, strangely enough, the 
shock he received confirmed his mistake. He therefore asked 
for some rubber strip to repair the fault, and, as there was none 
available, went to find the jointer who had made the joints, and 
instructed him to retape the joint. The electrical pressure was 
on at the time, although it could easily have been switched 
off at the generating station. Brooking was warned twice 
by Mr. Shepherd, the clerk of works, to be careful, as the 
fault might be on a high-pressure main, but persisted that 
he had identfied it to be low-pressure. The jointer, Walter 
Day, went at once to the box, got into it, handled the 
cable carelessly, and received a fatal shock. He was at once 
dragged out by Brooking and Shepherd, who tried artificial 
respiration and fetched a doctor, but life was extinct. 

This accident greatly resembles the recent fatal accident at 
Chelmsford ; in both cases a temporary connection to the inner 
conductor of a concentric system of mains proved deficient in 
insulation, and in both cases the breakdown was the natural 
result of the very imperfect nature of the joint and of the use 
of single-cable connections to the inner conductor. On several 
occasions I have pointed out the danger incurred by such con- 
nections, which, moreover, are expressly forbidden by the 
following conditions attached by the Board of Trade to its 
consent to the connection with earth of the outer conductors of 
the system in this and all similar cases—-viz.: (1) that the 
high-pressure mains, and any service lines in connection there- 
with, be concentric throughout ; (2) that the outer conductor in 
all cases form a complete metal sheathing round the inner con- 
ductor. In the concentric system as properly carried out there 
are two earthed metallic shields surrounding the inner or charged 
conductor, and any breakdown of the insulation of the latter 
must inevitably cause a short-circujt, which will operate the 
safety fuses and cut off the pressure automatically. Even where 
the concentric arrangement of conductors is not carried out at 
the joints, as in my opinion it should be, a cast-iron joint box is 
always provided and thoroughly earthed on to the outer metallic 
protection of the main. If in any part of the circuit the insu- 
lating covering alone is relied upon for the safeguarding of 
the charged conductor, the system at once loses its security and 
becomes decidedly more dangerous than one in which separately 
insulated conductors are used throughout. This is now fully 
recognised by all engineers of experience. 

There are two dangers disclosed by this enquiry against 
which the Board of Trade should provide in considering new 
proposals for supply at high pressure. These are, first, the 
danger that high-pressure mains may be brought into use for 
supply before they have been completely laid, properly jointed, 
examined, and tested, and while they are still in charge of other 
parties than the undertakers. Secondly, that high-pressure 
mains may be mistaken for low-pressure mains passing through 
the same street box if the different mains are not readily 
distinguishable from each other. 

With regard to the first of these dangers, the Board of Trade 
regulations certainly provide that a high-pressure circuit shall 
not be brought into use unless the insulation of every part 
thereof has withstood the continuous application, during one 
hour, of pressure exceeding the maximum pressure to which it 
is intended to ba subjected in use—that is to eay, in the case 
of every electric line a pressure twice the said maximum 
pressure, and in the case of every machine, device, or appa- 
ratus à pressure 50 per cent. greater than the said maximum 
pressure. The undertakers shall duly record the results 
of each test. This test had not been carried out in this 
case, It would probably have at once developed the fault, 
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but might not have done so, and I think it will be 
desirable to definitely forbid any attempt to supply at high 
pressure through untinished mains and before the mains have 
been thoroughly examined and taken in charge by the under- 
takers. It is probsble, as stated by the engineer to the Corpo- 
ration, that great pressure was brought to bear on him to 
induce him to commence supply on these mains against his 
better judgment. It should also be noted that Mr. Brooking 
stated that he protested against supply being commenced in the 
unfinished mains, but had yielded to an urgent request. I fear 
there is a distinct tendency in the case of electrical undertak- 
ings managed by municipalities to unduly press the engineers 
to start the works before they are properly complete, and it 
would strengthen the hands of these engineers if the Board of 
Trade distinctly forbid any makeshift arrangements. 

The secund danger is one which has only lately arisen, but 
which certainly, in this case, has proved to be a very real one. 
It can, of course, easily be provided against, and the attention 
of the manufacturers will no doubt be directed to this point, 
which appears to have been overlooked. 

To sum up, I am of opinion that Walter Day lost his life 
from electric shock received while carrying out instructions 
given under a mieapprehension by his superior, whereby he was 
placed in a position of extreme danger ; that the high-pressure 
mains from which the shock was received were not in a proper 
and fit condition to be brought into use for purposes of supply ; 
and that the regulations and conditions imposed by the Board 
of Trade on the undertakers had not been complied with in the 
case of these mains. 
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LEGAL INTELLIGENCE. 


EDINBURGH CORPORATION AND UNDERGROUND WIRES. 


Sheriff Rutherfurd, in Edinburgh Sheriff Court, on Monday 
last, bad before him an application on behalf of the Postmaster- 
General asking the consent of the Lord Provost, Magistrates, and 
Council to the placing and maintaining of a line or lines of under- 
ground telegraphs in or under Gorgie-road, Tynecastle-terrace, 
Dalry road, West Maitland street, George-street, St. Andrew- 
square, North St. Andrew-street, Princes.street, North Bridge, 
South Bridge and Nicholeon-street. The application was objected 
to because the wires were intended for the use of the Telephone 
Company as part of their undertaking, and the Corporation 
objected to giving any rights in the streets to private or com- 
mercial undertakings, whether applied for directly or through the 
medium of the Post Office. The Solicitor-General, Q.C., and Mr. 
Fleming appeared for the Post Office, and the Dean of Faculty, 
Q.C., and Mr. F. T. Cooper for the Corporation. The following 
report of tbe proceedings is taken from the Scotsman : 


Mr. Cooper held that the application was not made in good faith 
by the Postmaster-General for the purpose of the Post Office, but 
was simply to facilitate communication between one exchange of 
the Telephone Company and another, to give excbanges in con- 
nection with the trunk system of the country, which was in the 
hands of the Postmaster-General. If consent were given, they 
reserved their right even to interdict the Postmaster-General. His 
Lordship would take into consideration the very great interests 
and rights they had as owners of the ground through which these 
pipes were to pass. Hardly a year went pasa but the streets were 
opened up by new requirements, As they had in George-street or 
St. Andrew.square the property of the solum invested in them, 
they did not know the moment when they might require to 
that solum for preserving the public right of passage for public 
uses, The Postmaster.General had got "de conduits for public 
purposes, and he was ready to prove that if allowed. If consent 
were given on this matter, he did not see where it was to end. 
Replying to the Sheriff, counsel said the initial outlay might be 
the Government’s, but the company would bear the cost ultimately, 
Mr. Cooper, continuing, said he did not expect any expense would 
fall upon the Corporation, except losing very valuable ground, 
which might be required for other purposes. 

Mr. Fleming said the telephone had been declared by a decision 
of the Court the telegraph under the Telegraph Acts, and as the 
Postmaster-General had the exclusive privilege of all telegraphic 
messages by that decision, he had the exclusive privilege of all 
telephone messages in thia country. By virtue of his privilege he 
could start a telephone system anywhere. These wires to a very 
large extent were to be trunk wires, which would connect centre 
with centre. They were trunk wires carrying telephone business, 
which was telegraph business, which was the exclusive monopoly 
of the Postmaster General. 

The Dean of Faculty asked from where the Postmaster.General 
got his title to lay down conduits on the private property of any- 
body? Why should the Post Office and the National Telephone 
Company be entitled through the Post Office to do something 
which they could not do themselves, and upon terms which they 
could not obtain themselves. If tbe National Telephone Company 
could not touch the streets of Edinburgh by applying to the Cor- 
poration, why should they be able to go to the Post Office? The 
respondente were opposing the connection of tbe Post Office with 
the local exchange. The application of the Postmaster-General 
was made merely for the purpose of subserving the intereate of 
the National Telephone Company regardless of the present occupa: 
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tion and the prospective requirements of the city. The city were 
pen by statute against anybody interfering with the streets 
at all. 

The Solicitor-General said there had been no previous proceed- 
ing of this sort in Scotland, although there hud been a dozen in 
England. In this case he contended all that was required waa 
that the consent of the Corporation should be asked, and if it was 
not given that notice shou!d be served upon them. It then lay with 
the Corporation to state a reasonable objection. It was quite true 
that they did not show any connection with the Post Office, but the 
reason for that was easily explained. The Edinburgh Corporation 
was euffering from a period of moderation and good sense at one 
time, and they allowed the Post Office to connect the central 
station with the Post Office by underground wires. 

Mr. Cooper said of course that was for Post Office purposes. 

The So)iciter.General, continuing, said that resul in this: 
that all the local exchanges, when they had to communicate with 
the Post Office, bad firat to go through the central exchange, and 
then the central exchange communicated with the Post Office. 
Now one of the clamant evils in the bringing about an unsatisfac- 
tory working of the telephones was the overhead system, which 
was apt to get disarranged by storms, and the Telephone Company 
was anxious that the connections between the local exchanges 
should be placed underground so as to obviate this. He could not 
extract any meaning from the contention of the respondents that 
the wires were not required for Post Office purposes, because the posi- 
tion of the licensee was this —he was in the shoes of the Postmaster- 
General with all the powers the latter had, except the one power 
of opening the streets without a separate consent, but he was 
bound to pay the Postmaster.General 10 per cent. of everything 
he took. "Therefore, everything that the Postmaster-General did 
which would result or might result in increasing the income of the 
licensee was a Post Office purpose. If the respondents could have 
said that the solum was packed with tubes and pipee, then there 
might have been some room for the objection, but one knew that 
was not an averment that could possibly be made. It would be 
refuted on the face of itself. In conclusion, he submitted that 
there was no ground whatever shown for the city not giving the 
consent they asked, and accordingly his Lordship should grant 
decree in terms of the notice. 

The Sheriff made avizandum of the application. 


MAGNOLIA METAL DISPUTE. 


The action was brought in the Queen's Bench Division, before 
Mr. Justice Mathew and a special jury, by the Magnolia Anti- 
Friction Metal Company, of New York, and others, against Mr. 
John Sugden, Mr. W. E. Watson, Mr. A. G. Brown, the Magnolia 
Metal Company, Limited, the Atlas Bronze Company, Limited, 
and the Atlas Metal Company, Limited, and was to recover 
damages for an alleged conspiracy by the defendants to deprive 
the intiffs of their business in this country. Plaintiffs also 
asked for an injunction restraining the defendants from con- 
tinuing the acts complained of. Defendants denied the alleged 
conspiracy, or that they had done anything to interfere 
with the plaintiffs business. The jury on the previous day 
found tha*5 the defendants Brown, Watson, and Sugden con- 
spired together to enable Sugden secretly to continue the manu- 
facture and sale of anti-friction metal after the termination of 
the contract between the plaintiffs and the partnership; and 
that they formed and used the names of the defendant companies 
in fartherance of the conspiracy. 

Mr. Justice Mathew was satisfied that the object of the injunc- 
tion was to prevent the company from assisting Sugden to commit 
a fraud, and, therefore, he should have no difficulty in restraining 
them from doing what Sugden was not entitled to do. That, 
however, would not prevent the company. from carrying on any 
legitimate business. 

Mr. MeCall asked for a stay of the injunction so far as the Atlas 
Company was concerned. 

Mr. Justioe Mathew refused the application. 


COMPANIES’ MEETINGS AND REPORTS. 


YORKSHIRE HOUSE-TO-HOUSE ELECTRICITY COMPANY. 


The ordinary general meeting of the Yorkshire House-to- House 
Electricity Company was held at the Great Nortbern Hotel, 
Leeds, on Tuesday, Mr. G. Talbot in the chair. This was probably 
the last meeting of the Company. They have paid an interim 
dividend of 5 per cent., and being left with a sum £7,063, a divi- 
dend of 83 per cent. was proposed, making the dividend for the year 
61 per cent. The Chairman mentioned that be had accepted the 
position of liquidator. The report and balance-sheet was adopted. 
An extraordinary meeting was subsequently held, when a resolu- 
tion for tbe voluntary winding up of the Company was adopted. 
This Company has recently been taken over by the Corporation, 
details of which transactions have already appeared in our columna. 


CITY AND SOUTH LONDON RAILWAY COMPANY. 


Directors: Charles Grey Mott, Esq. (chairman), Harrow Weald, 
Middlesex ; Charles Seymour Grenfell, Esq., Elibank, Taplow ; 
5 Hanbury, Esq., Wyvenhoe Park, near Colchester; S. 
Barc p Henar sq., 96, Ashley-gardens, Westminster ; Edwin 


Tate, E:q., 21, Mincing-lane, London, E. C. 
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Report of the directors. with abstract of accounts for the half- 
year ending Dec. 31, 1898, to be submitted to the half-yearly 
ordinary general meeting of the Company, to be held at Winchester 
House, Old Broad-etreet, E. C., on Tuesday, Jan. 31, at 12 o'clock 
noon: 

The receipts from all sources for the past half-year have 
amounted to £27,588. 9a. 4d., and the cost of working has been 
£15,498. 53. 7d., leaving a profit of £12,090. 33. 9d. Inclusive of 
the balance brought forward from June 30 last, the net revenue 
account shows an aggregate total of £13,171. Os. 8d. After making 
provision for the debenture stock interest, a balance remains avail- 
able for dividend of £10,190. 128. 9d. Out of this sum your directors 
recommend that the full dividend of 5 per cent. per annum be 
paid on the preference shares, and that a dividend at the rate of 
2 per cent. per annum be paid upon the consolidated ordinary 
stock, leaving a balance of £1,419. 12s. 61. to be carried forward 
to the next account. The following table shows the number of 
passengers, exclusive of season-ticket holders, carried since the 
opening of the railway in each half-year : 


Number of passengers Receipts 
Half-year ended (exclusive of (including 

eeason-ticket holders) season tickets). 
Dec. 31, 1890 (11 days) ............... 165,000 ...... £1,508 3 9 
June 30, 1891 ............. eee 2, 412 343 19.403 6 9 
Dee , 1891. !k!klk! 2, 749, 55 19.798 16 6 
June 30, 1892 ........ e 2,813,162 ...... 20,931 4 2 
D36::91, 1892 oiii kea 3,117,609 ...... 22,002 17 5 
June 30, 189999 t 3,146 656 ...... 22,458 6 9 
Dec. 31, 8333838 sorses oo 3 093,351 ..... 22,067 14 10 
June 30, 1891 ones 3,383 154 ..... 23,564 10 6 
Dec. 31, 1894. iod 3,275,049 ...... 23,540 19 4 
June 30, 189 . i 3,113,199  ...... 23,211 5 S 
Dec. 3L; iss orréetes 3,172,438  ...... 23 780 3 7 
June 30, 1896 I 3,192,672  ...... 24,021 13 0 
Dee. 31, 1898 3,368,430. 25,456 6 9 
June 30, 18974 3 437,810 ...... 26,403 3 6 
Dec. 31, 1897 / / we ens 3, 337,861 25,472 12 10 
June 30, 189999 —— eee 3 478,977 7. 26.356 16 4 
Dec. 31, 18999988 U— k ees 3,4628144 26,319 14 10 
To! al since the opening of the line 50,720,223  ...... £376,857 9 6 


Taking into consideration ibe abnormally fine weather during the 
summer and autumn months, and the extreme mildness of the 
latter part of the half-year, your directors feel justified in con- 
gratulating the proprietors on the increase in the traffic over the 
corresponding period last year, both in the number of passengers 
carried and in the amount of receipte. The progress with the 
Moorgate street extension has been uninterrupted. Both tunnels 
are completed from the junction with the present line at the 
Borough to Moorgate-street Station, and the three underground 
stations are almost finished. Tbe shafts are ready for the lifts, 
the erection of which has already been commenc The laying 
of the permanent way is also well advanced, and the subway com- 
munication between the Lombard-street Station of this Company 
and the Bank Station of the Central London haa been constructed. 
The station buildings un the surface at Moorgate-street, Lombard- 
street, and London Bridge will be commenced forthwith. The 
works of the extension from Stockwell to Clapham Common are 
progressing very satisfactorily, and it is anticipated that the line 
will be completed ready for traffic early in the autumn of this year. 
The erection of the new boiler and engine house at the depót 
at Stockwell is proceeding rapidly, and will be ready for the 
erection of she engines in March. The, three locomotives 
referred to in the last report have been delivered, and as tbeir 
working has given satisfaction, tenders for the full number 
required are now being invited. The 30 additional coaches 
required are now in course of delivery. The works of the 
extension through the heart of the City having now been com- 
pleted, it is necessary, in order to utilise fully thie valuable 
portion of the line, that the remainder of the authorised under- 
taking, carrying the line to the Angel at Islington, and thus 
bringing in the traffic from the North as well as from the South, 
should at once be proceeded with, and steps have already been 
taken to secure the site of one of the three stations along the 
route, It is proposed to let the contract for the works as soon as 
favourable arrangements can be made. It is anticipated that this 
portion of the railway will be constructed at a very moderate 
cost, and can be worked economically with power supplied from 
the generating station at Stockwell. Negotiations are in progress 
with the London, Brighton, and South Coast Railway Company for 
the construction of the subway authorised by the Act of 1893 con- 
necting this Company's new station at Denman-street with the 
London Bridge Station of the Brighton Company. In order to 
further facilitate and economise the working of the City and Brixton 
Railway, which, when completed, is to be leased to this Com pauy 
under the agreement sanctioned by the proprietors in February 
last, it has been arranged that, in lieu of providing a separate 
depot for the Brixton Company, a short tunnel should be made 
connecting that company’s line with thie Company's depót at 
Stockwell. A Bill has been introduced into Parliament with this 
object; and, as some modification of the agreement will be 
necessary, a special meeting of this Company will be held as soon 
as the new agreement is finally settled, that it may be submitted 
to the proprietors for their approval, Pending these arrange- 
ments, the construction of the City and Brixton Railway has not 
yet been proceeded with. The directors retiring by rotation are 
Mr. C. Seymour Grenfell and Mr. Edwin Tate, both of whom are 
eligible for re-election. Mesers. Turquand, Youngs, Bishop, and 
Clarke also retire, and offer themselves for re-election, 
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Dr. REVENUE ACCOUNT. £ 
Maintenance of way, works, and stations 
Locomotive and generating power 


Carriage repaira.............ccecscssecssscsceseece q 553 12 11 
Traffic ex peneesss s emen 6,017 15 8 
General expenses . 1,821 6 0 
Law charges Net rt pM 6 6 0 
Rates and taxes 2 723 18 6 
Passenger dut . 2 . ë 52 17 6 
15,498 5 7 
Balance carried to net revenue accounb ............... 12,000 3 9 
£27,588 9 4 
Cr. £ s d. 
Passengers (3, 462.814) e 2—i . —— . 25,102 0 1 
Season tickets (578) 2 2 id 1,217 14 9 
Parcels, Ste. arret e ton ea 8 uae camus 161 10 6 
26,481 5 4 
Transfer fee e ãããã y 25 10 0 
Rent of propertte t teens 1,042 7 6 
Sundry receipt . 39 6 6 
£27,588 9 4 
Dr. GENERAL BALANCE SHEET. £ s. d. 
Balance from net revenue account 10,190 12 9 
Unclaimed interest ................. eem 71 8 1 
Interest payable or accruing and provided for 1011 7 7 
Contractors’ retention fun iii . 24,402 0 0 
Sundry outstanding account 15,002 19 4 
Loan een. ventesd 216,000 0 0 
Reserve fung Cro RR a CREER ES 1,000 0 0 
£267,678 7 9 
r. £ s. d. 
Cash —at bankers, current accounts = oe 10,666 0 0 
On DABO. uuo . 1,148 0 1 
11,814 0 1 
General stores . . ẽ. i 4,437 12 6 
Sundry outstanding accounts . 1,181 13 3 
Investments—balance June 30, 1898, £133,820. 
93. 6d.; less proportion of interest received 
applied in reduction of premiums, £500 ... . ...... 133,320 9 6 
Debenture stock issued against loans .................. 36,000 0 0 
Balance from capital account . 80,924 12 5 
£267,678 7 9 


CONTRACTS FOR ELECTRICAL SUPPLIES. 
CONTRACTS OPEN. 


Stirling —The Burgh Commissioners invite tenders for mains, 
full particulars of which appear in our advertisement columns. 
Tenders by Jan. 30. 

West Hartlepool —The Corporation invite tenders for feeders, 
maius, arc light leads, with road work, particulars of which 
appear in our advertising columns. Tenders by Feb. 13. 

Nelson. —The Gas Committee of the Corporation invite tenders 
for the supply and grection of various plant, particulars of which 
appear in our advertising columns. Tenders by Feb. 14. 

Belfast.—The City Electric Committee are prepared to receive 
tenders for the supply and erection of plant, full particulars of 
which appear in our advertising columns. Tenders by Feb. 2. 

Leyton.—The Urban District Council invite tenders for a 
motor-generator, etc. Further particulars may be obtained from 
Mr. H. C. Bishop, Cathill-road, Leytonstone. Tenders by Feb. 6. 

Buxton.—The Urban District Council invite tenders for work 
in connection with their electric light station in Buxton, par- 
aer of which appear iu our advertising columns. Tenders by 

eb. 6. 

Glasgow. —The . are prepared to receive tenders for 
the reconstruction of tramways in Crown.street and Cathcart- 
road, particulars of which appear in our advertising columns. 
Tenders by Feb. 6. 

Lowestoft.—The Mayor and Corporation of the borough of 
Lowestoft are prepared to receive tenders for the supply and 
erection of various plant, all details of which appear in our 
advertisement columns, Tenders by Feb. 6. 

Ealing.—The Urban District Council invite tenders for the 
supply and erection of two 500-h.p. steam alternators and one 
150-h.p. steam dynamo-alternator, full particulars of which appear 
in our advertisement columns. Tenders by Jan. 30. 

Bradford.—' Tenders are invited by the Bradford Corporation 
for an installation for electric lighting at the Hammerton-street 
destructor. Specification may be obtained at the Electricity 
Department, Town Ball, Bradford. Tenders by Feb. 1. 

Kingston-on-Thames.—The Guardians of the Union invite 
tenders for the provision of telephonic communication between 
the various buildings upou the workhouse premises, Kingston-on- 
Thames. For particulars see our advertising columns. Tenders 
by Feb. 14. 

Hull. —The Corporation are prepared to receive tenders for the 
electric light wiring and fittings for the tramways power etation, 
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Osborne-street. The contract will include four arc lampe and 
about 40 incandescent lamps. For particulars see our advertising 
columna. Tenders by Feb. 8. 


Southampton.—Tenders are invited for complete electrical 
installation, including boilers and accumulators to 150 $i 
555 can be obtained on application, by letter, to Mr. 
Oleaver, engineer, 52, Bridge- road, Southampton, enclosing a 
deposit of £1. ls., which will be returned on receipt of a bona fide 
tender. 

London, N.—The Tottenham Urban District Council invite 
designs for a refuse destructor to be erected within their district. 
Three premiums of £25, £15, and £10 will be awarded for the three 
best designs, in order of merit. Designs to be sent by 12 noon on 
Feb. 7. Particulars may be obtained upon application to Mr. 
P. E. Murphy, engineer to the Council, Coombes Croft House, 
712, High-road, Tottenham. 

Edinburgh.—Tenders are required by the Corporation for the 
steelwork of roofs required in the construction of the McDonald- 
road electric lighting station. Specifications, etc., may be 
obtained on deposit of a crossed cheque for £2 (which will be 
returned on receipt of a bona fide tender) to Mr. John Cooper, 
burgh engineer, I, Parliament-equare, Edinburgh. Tenders by 
Feb. 3. The same applies to tenders for the iron and steel 
works (exclusive of steel roofing) required in the construction of 
the McDonald-road electric lighting station, comprising boiler- 
house, coal store, chimney stalk, engine-room, battery room, 
pump and tank rooms, offices, stores, etc., and other relative 
works. 

London, E.— The Electrical Committee of the Whibechapel 
Board of Works invite tenders for the supply and erection of the 
following plant: (Section A) armoured and unarmoured cables ; 
(B) arc lampe and posts; (C) steam dynamo and balancing booster; 
(D) storage batteries ; (E) boilers and fittings, feed pumpe, pipes, 
and heater. Persons tendering are at liberty to tender for any 
section or sections, or for the whole of the sections, bub nob for 
part of one section. Specifications can be obtained from Mi. 
Arthur Wright, 26 and 27, Bush-lane, Cannon-street, London, E.C., 
on paymentof £5. 53. each, which sum will be returned on receipt 
9 0 ag fide tender. Tenders must be delivered by 12 noon on 

eb. 7. 

Loundon.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four gas-engines, 
with starting appliancee, at the proposed Victoria-embankment 
electric lighting station, in the parish of St. Martin in-the-F'ields. 
Persons desiring to submit tenders may obtain the drawi 
specification, form of tender, and other particulars at 
Engineer's Department, County Hall, Spring-gardens, S.W., 
upon payment of £2. This amount will after the Council or ite 
committee has come to a decision upon the tenders received, but 
not before, be returned to the tenderer, provided he shall have 
sent in & bona fide tender and not have withdrawn the same. 
Tenders will be received up to 10 a.m. on Jan. 31. 


London.—The London County Council invite tenders for the 
manufacture, delivery, and erection complete of four continuous- 
current dynamos, one motor-generator, two switchboards with 
switches, measuring instrumente, and other work required for the 
propoeed Victoria-embankment electric lighting station, in the 
parish of St. Martin-in-the-Fields. Any person desiring to 
submit a tender may iospect the drawings and obtain the 
specifications, forms of tender, etc., on application at the 
Engineer's Department, County Hall, Spring-gardens, S. W., 
and upon payment of £2. This amount will, after the Council 
or its committee shall have come to a decision upon the tenders 
received, but not before, be returned to the tenderer, provided 
he shall have sent in a bona fide tender and not have withdrawn 
the same. Tenders by 10 am. on Jan 31. 

Shanghai.—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways ou the trolley system iu the streets of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
equare, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
&' bona fide tender be made by the depositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dynamo, Shanghai ; 
„ABC,“ fourth edition, and Engineering codes used). Sealed 
tendere, endorsed Tender for Tramway Concession," must be 
sent to Mr. J. O. P. Bland, secretary, Council toom. Shanghai, 
China, and received by 12 noon on March 15. 


Shanghai.—The following resolution in reference to the telo- 
phone system in Shanghai was at the last annual meeti 
of the ratepayers of the Foreign Settlements at Shanghai, no 
of the Yang-king-pang : *' Resolution VIII.—That the Council be 
and is here 2j authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a view to the community ie 
supplied with an rr we and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
working a telephone system in Shanghai. Plans may be seen and 
particulare obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's-equare, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
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sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering" codes used). Sealed 
tendere, endorsed '* Tender for Telephone Concession,” to be sent 
to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, China, 
by 12 noon on March 31. 


. RESULTS OF TENDERS. 


Edinburgh.— The Corporation have accepted the tender of 
Messrs. Mather and Platt, Manchester, at £9,138, for switchboarde 
for the M’Donald-road electric station. 

Southwark —The Mari have received the following tenders 
for lighting the church clock by electricity : Rashleigh Phippe 
and Co., £31. 10a., without automatic switch (accepted); J. W. 
Cannon, £45, with switch; Benson and Co., £40, with switch. 


BUSINESS NOTES. 


Remford. — The Urban District Council are opposing the 
National Telephone Company's Bill. 

Monmouth. —The electric lighting work is nearing completion, 
and the light will probably be switched on by March. 

Fieetwood.— We learn that a trial survey has been made for a 
new electric overhead trolley line from Knott End to Morecambe. 

Bradford.—The local Chamber of Commerce bas declared itself 
in favour of a Government telephone system throughout the 
country. 

Grays.—The electric lighting scheme propona by Mr. Preece 
has been approved by the District Council, and is likely to be put 
in hand shortly. 

Edinburgh.—The Town Council have resolved not to take any 
action as to che proposition to work the Portobello section of the 
tramways with electric power. 

Wallasey. — The District Council are op 
5 by the Lancashire Electric Power 

ational Telephone Company. 

Perth.—The Police Commission have appointed Mr, W. C. C. 
Hawtayne consulting engineer to the Commissioners in connection 
with the introduction of electric lighting. 

Waterloo and City Railway Company.—Tohe directors have 
declared a dividend on the ordinary stock of the Company at the 
rate of 3 per cent. per annum for the full half-year ending 
Dec. 31 last. 


sing the Bills 
mpany and the 


Kensingten.—Notices and plans from the Kensington and 
Knightabridge Electric Lighting Company and the Notting Hill 
Electric Lighting Company have been approved, subject to the 
usual conditions. 

Chelmsford.—The Town Council have received an offer from the 
electric lighting company to purchase the interests of the company 
at cost price. The capital of the lighting company is about 
£41,000 to £42,000. 

The Exchange.—A large investment business was coing in 
electric lighting shares during the last week. Several stocks rose 
above one point, while most of the others were very strong at 
fractional advances. 

Barking.—The District Council have decided to apply to the 
Board of Trade for a provisional order to construct electrical 
tramways throughout the town. The estimated cost is £73,284, 
exclusive of buildings. 

Waterloo.— The Urban District Council have passed a resolution 
coneenting to the Liverpool Overhead Railway Company’s proposal 
to place a short length of line in the road alongside their station, 
which runs parallel to Fort-road. 

Littlebor ongh.—The District Council have resolved to call in 
the services of an electrical engineer, who will visit the district 
&nd report upon the cost and practicability of providing a scheme 
of electrical supply for the same. 

Cewes.—The Town Council have decided to authorise the Gas 
Committee to ascertain from the Edmundeon Electric Lighting 
Company the price they are prepared to pay the Council for their 
interest in the electric lighting order. 

Direct United States Cable Company, Limited.—The report 
for tbe eix months ended Dec. 31 states the half year's revenue at 
£54,366, as compared with £50,098 for the corresponding period of 
1897, showing an increase of £4,268. 

Norwich. — We understand that the electricity company intends 
to make the electric light the light of the people through the 
popular penny-in-the-slot meter principle. At preaent the slots 
are for threepenny bite, sixpences, and shillings. 

Aberdeen.—The Tramways Committee of the Town Council 
have inspected the trolley system of electric tramway traction 
Which has been established. on the Springburn route in Glasgow. 
Pra a luncheon took place at the North British Station 


St James's and Pall Mall E'ectric Light Company.—The 
directors recommend a dividend for the half-year ending Dec. 31 
of 7s, 6d.. together with a bonus of 2s, per ahare on the ordinary 

„making a dividend of 124 per cent. and a bonus of 2 per 
cent. for the year 1898. 

Light Railway.—Arrangemente are being made for the con- 

struction of a light railway from Liverpool to Bolton and through 


Edgworth to Darwen, where it will be in connection with the tram 
service to Blackburn, Burnley, Haslingden, and other important 
centres of East Lancashire. 

Edinburgh Telephones. — The Town Council of Edinburgh have 
unanimously decided that the Magistrates and Council of that 
town shall approach the Poatmaster-General, and ask bim to 
establish and maintain a Post Office telephone system and exchange 
within the present telephone area. 

Collision. —T wo costermongers have been awarded £45 and £110 
respectively, with coste, at the Wandsworth County Court, against 
the London Electrical Cab Company, one of whose vehicles collided 
with the plaintiffs pony barrow in Battersea Park-road, over- 
turning it and injuring the occupante. 

Winchester.—At a meeting held at the Dolphin Hotel, Peters- 
field, last week the proposal of a light railway to connect Peters- 
field with Winchester, and a loop to join icon e Waltham with 
Droxford on the new Fareham and Meon Valley Railway, was 
brought forward. Mr. W. G. Nicholson, M.P., presided. 


Chichester. —Complainte as to the quality of the gas having been 
made, it was reported at a recent meeting of the Council that 
remonstrances had been forwarded to the gas company The 
Lighting Committee had under consideration the question of 
supplying the electric light, but had not yet agreed on a report. 

Barnsley.—The Local Government Board have granted the 
Council's application to borrow £25,000 for the purposes of electric 
lighting. The erection of the buildings is to be proceeded with at 
once, and it is expected that tbe foundation stones will be laid in 
four or five weeks by the chairman of the Park and Lighting 
Committee. 


Ravensthorpe.—At the last meeting of the District Council a 
letter was submitted from the British Electric Power Distribution 
Company asking for an interview to discuss with the Council the 
basis for the pionee:ing of a scheme of electric lighting. The 
feeling of the Council appears to be against allowing the company 
to come into the township. 


Fire.— We bad no opportunity of chronicling before to-day the 
fire which broke out at the premises of the General Electric Com- 
pany, Limited, on Friday last, that being the day on which our 
last number was issued. We learned the -ame day that the fire 
brigade succeeded in mastering the outbreak in less than an hour, 
and that the business of the firm was being carried on as usual. 

Catford.—From correspondence recently published in the 
Kentish Mercury, it appears that the directors of the tramway 
company have taken important steps lately to change over the 
system of traction on the line from horses to electric traction, and 
that without using the overhead trolley system. Some extensions 
in several directions from the present tramlines are also intended. 

Liverpool Overhead Railway Compauy.—The accounts for the 
past half-year show an available balance of £16,586, and a dividend 
is recommended at the rate of 5 per cent. per annum on the 
preference shares and 4 per cent. per annum on the ordinary 
charges, against 34 per cent. per annum on the ordinary shares 
for the corresponding period last year. The balance carried 
forward is £4 586, against £2,878 last year. 

Q and V Type Storage Cells.—We are informed by the 
Electrical Power Storage Company, Limited, that to meet the 
increased demand for E.P.S. small storage batteries, additional 

remises have been opened at 13, Brownlow-street, Holborn, W. C. 

hese premises are now equipped as & warehouse and factory, in 
which an adequate etock will be kept, so that orders for batteries, 
repairs, and recharging will be dealt with promptly. 

Wholesile Deostraotion of Insulators.— At the Leeds West 
Riding Police Court on Tuesday, Thomas Hodgkins, carter, of 
Castleford, was fined 15s. and costs for wilful damage to telezraph 
insulators on the Leeds and Salby road, near Garforth Cliff, by 
breaking it by throwing stones. In the course of the hearing of 
the case it was stated that last year 174 insulators had been 
maliciously broken, and that the replacing of each cost 28. 6d. 

Sheffield.—It is expected that the electric cars will be running 
in about three or four months. Already the committee are con- 
sidering an extension of the power station at Kelham Island, and 
it is very probable that io the very near future the power station 
will have to be doubled in siz3. The car-sheds at Tinsley are 
being expeditiously proceeded with. When finished they will 
hold from 70 to 80 new cara, and will prove a very valuable Jepót. 
They are to cost about £8,000. 

The Stewart Lilliputian Arc Lamp.—We have received from 
the Scewart Electrical Syndicate, Limited, an illustration of a 
small enclosed arc lamp they are making a speciality of. It only 
measures some 13in. over all, and burns from 12 to 25 hours with 
one pair of carbons. The lamp contains no clutch and no sliding 
contacts, consisting merely of a magnet coil and its plunger, to 
which the upper carbon ia directly attached. The lamp hss neither 
clutch, gears, rack, rod, or pinions. | 

Windsor.—The Windsor Electric Installation Company has 
been directed to lay a cable from ite works in Peascod-street to 
the Castle, in order to supply the current for the Palace, which 
has hitherto been generated at the station under the North Terrace, 
opposite the Royal Library. The cable will be carried up Castle- 
hill to the Grand Quadrangle, and will be capable of lightin 
about 2,000 lamps. The work, it is understood, will be complet 
before the Queen's return from Osborne. 

Ediswan Night-Light Switch — This switch consists of a 
circular base with a glazed face. On the base about one-half of 
the space is taken up by the switch, and on the other side a small 
24-c.p. incandescent lamp is mounted. The object of the arrange 
ment is that when the principal lamp in the room is turned out 
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by the switch, the smaller lamp enclosed in the night light can be, 
or is, switched on, thus serving not only as a night light, but 
indicating the position of the switch in the room. 


Kingston (Surrey) —'The Town Council have agreed to make 
enquiries of the local authorities of other towns as to the systems 
of tramways there adopted, and as to the financial results, and, 
further, that enquiries be made of the Corporation of Richmond 
and of the local authorities of Surbiton, Ham, and Esher and 
the Dittons whether they will be prepared to consider and to confer 
with the Corporation as to the desirability of entering into arrange- 
ments in regard to tramways uniting such districts. 


-North Riding.—At the meeting of the County Council on the 
25th inst. the Chairman stated, with reference to the Telegraph 
Act, 1892, Amendment Bill and the National Telephone Company’s 
No. 1 and No. 2 Bills, to be introduced in the next session of 
Parliament, that some correspondence nad passed, with the result 
that the National Telephone Company had agreed to include the 
North Riding in their schedule of the Bill ; therefore, the notice of 
motion to appoint a committee on the subject was withdrawn. 


Hastings.—After a lengthy debate the Town Council have 
decided to refund to the electris lighting company one-half of Mr. 
Robert Hammond’s account for attending to qualify and give 
evidence before the Local Government Board inspector upon the 
question of goodwill which was raised some time ago with 
reference to the application of the Council for sanction to the 
borrowing of the amount provisionally agreed to be paid for the 
purchase of the undertaking of the Hastings and St. Loonards-on- 
Sea Electric Light Company, Limited. 


Salford. —The Town Council at their last meeting considered a 
resolution of the Electric Light Committee, recommending the 
Council to appoint Messrs. Lacey, Clirehugh, and Sillar as con- 
sulting engineers for a term of three years at a sum of £500 per 
annum. After a very long discussion the matter was adjourned 
until the next meeting of the Council. The Council have adopted 
the Bill to be promoted in Parliament for various purposes, 
including the making and working of the tramways, making 
certain street improvements, and purchasing land. 


Batley.—The sub-committee appointed by the Batley Town 
Council to give special consideration to electricity for lighting and 
traction have visited Halifax, where they inspected the installation 
by means of which electricity is generated both for lighting and 
traction. The deputation sfterwatds travelled on three of the 
routes of the tramway. After the inspection the visitors were 
entertained at luncheon by the chairman of the Halifax Electric 
Lighting Committee, and subsequently they paid a visit to 
Bradford, where the overhead system is also in vogue. 

Waterloo and Baker-street Ratlway.—The promoters of the 
electric railway undertaking from Waterloo to Baker-street have 
submitted plans to the Vestry of St. Martin-in-the-Fielde, which 
propose the construction of a subway for passengers from the 
north-east corner of Spring-gardens and Charing Cross to a point 
opposite the Grand Hotel, and thence to the south-east corner of 
Trafalgar-equare, to communicate with a railway station to be 
constructed at Charing Cross. If this scheme is carried out, then 
the electric railway companies may justly pore as benefactors to 
those who have to use the London streets, and particularly the 
dangerous crossing at the point referred to. 


Annual Supper.—Tne thirteenth annual supper to the workmen 
connected with the South Staffordshire Tramways Company took 
place on Wednesday at the Town Hl, Wednesbury, and there 
was a large attendance. Mr. S. L. Schuster (chairman of the 
company) presided, and was supported by Messrs. T. R. Blund- 
stone, A Dawson (directors), C. W. D. Joynson (Mayor of 
Wednesbury), I. Oldbury (ex-Mayor of Wednesbury), J. J. 
Robbina (general manager and engineer), H. Hatchett (secretary), 
W. E. Kenway (Birmingbam). J. C. Johneon. J. Hemming. E. M. 
Scott, A. Norton. W. H. Edgerton, W. H. Richards, C. W. 
Shackleton, W. H. Pickworth, S Tranter, W. Tranter. 


Manchester Telephones —A meeting of the General Committee 
for obtaining an independent telephone service for Manchester 
and Salford and district" was held on Wednesday in the Áccountante' 
Hall, King.street, ''to consider the refusal of the Postmaster- 
General to grant a license to the Mutual Telephone Company, and 
to decide upon the action to be taken by the committee in order to 
te ꝛure the fulfilment of the obj et for which it was formed." After 
a long report had been read it was pointed out by a gentleman 
present that the license had not been refused, but that it was 
referred to Parliament. Resolutions in favour of the competing 
telephone company above mentioned were passed, and were ordered 
to be circulated freely. : 

Neweastle.—At a meeting of the New Tramways Committee of 
the Newcastle Corporation on Wednesday, it was decided to 
prepare a report of their visit to various towns in relation to the 
working of the cable and electric system of trams, and present 
the same at the next meeting of the City Council. The committee 
will recommend the Council to adopt the overhead trolley electric 
system for trams for the city, and to engage a consulting expert 
in order to carry out the system as quickly as possible. They 
are also to negotiate with the present tramway company to see 
if they will allow such work as affects their lines to be carried on 
before the lease expires, in order to advance the work with all 

ible speed. A further recommendation is that, as far as it can 

e practically carried out, the inside of the lines belaid with wood. 

PersonaL— Mr. W. J. Davy informs us that he has finally 
Bevered his connection with the Davy Electrical Construction 
Company, Limited, and has succeeded in abrogating his agreement 
with that concern.—We are informed that Mr. E. C. Rimington 
has recently taken over the consulting business formerly carried 


on by Messrs. Harrison and O'Brien, at 19 and 21, Queen 
Victoria street, E. C. Mr. Rimington is making a speciality of 
investigating and reporting on new inventions and apparatus. 
For these purposes the laboratory at the above address is well 
furnished with complete sets of special instrumenta, Mr. Hadyn 
J. Harrison will continue to render his assistance in the business.— 
The Lancaster Town Council have accepted the resignation of 
the electrical engineer, Mr. C. M. Johnatone, he having been 
appointed electrical engineer at Shrewsbury. . 


Falham.—Both the Battersea and Fulham Vestries are oppoeing 
the application made by the County of London and Brush Pro- 
vincial Electric Light Company, Limited, for a provisional order 
for the supply of electricity. The same company have presented 
a Bill in Parliament for powers to carry cables over Wandsworth 
Bridge and Putney Bridge. The Horefall Furnace Syndicate 
have been instructed to at once proceed with the work of 
the erection of chimney shaft, furnaces, boilers, etc. We learn 
that the specifications, etc., for the machinery, engines, and mains 
for the electric lighting station are ready, and the engineer is of 
opinion that it would be better to write to seven or eight of the 
best firms in England than to advertise for tenders. He has been 
instructed to report on the matter at the next meeting of the 
Vestry, and to submit the specifications for inspection. 


New Issue.—The Giffre Electro-Chemical and Power Company 
has been formed to acquire all the shares of a French company, 
called the Société Electro-chimique du Giffre, carrying on business 
in Haute Savoie, France, and having a total authorised capital of 
£40,000, divided into 1,000 ehares of £40 each, the whole of which 
have been issued, and are paid up to the extent of £20 on each 
share. The new company's authorised capital is £140,000, in £1 
shares, the present issue being 130,000 shares, of which 20,000 will 
be iesued to the vendors as fully paid, leaving 110,000 shares, which 
are now offered for subscription, with 10 000 reserved for future 
issue. If the merits of the concern justify an increase in capital 
from £40,000 (£20,000 paid up) to £140,000, we ought to be 
extremely grateful to our neighbours across the Channel for letting 
us have this good thing ” instead of keeping it themselves. 


Rotherhithe.—The Vestry have decided to oppose the Brush 
Electric Lighting Company's application for powers for electric 
lighting in Rotherhithe. It was said that already one company 
had powers in the district, and electric light was supplied to 
several consumers in consequence, and the breaking-up of the 
roads by another company was objected to, especially as the 
Vestry might at some future time see the wisdom of itself supply- 
ing light and power in the diatrict. Although it was said that 
the financial position of Rotherhithe would hardly justify any 
experimenta in electric lighting for some time to come, notice was 
given for the next meeting to move that the Vestry should itself 
seek to obtain powers for supplying electric light and energy in 
the district. The Vestry alao appointed Messrs, Brown and 
Mortimer delegates to attend a conference on electric light 
convened by the Battersea Vestry. 


Halifax.—Sir Francis Marindin, representing the Board of 
Trade, inspected the new section of the Halifax electric tramways 
from Commercial-street to Salterhebble and to Skircoat Green on 
Friday last. The first part is completed, but that from the 
junction on the Skircoat-road to the green is not quite finished. 
A telephone wire crosses the road between the Stafford Arms 
Hotel and the terminus, and Sir Francis gave directions that a 
guard wire should be fixed at this point. Subject to this being 
done, he gave sanction for the cars to be run. A formal opening 
of the line to Salterhebble then took place, the Mayor (Councillor 
J. T. Simpson) starting the first car. A 15 minutes’ service was 
inaugurated, but until the guard. wire r«ferred to has been fixed 
the cars will not go further than the point referred to. The work 
of extending the tramways to Booth Town aud to Illingworth is 
being proceeded with, and other routes have been mapped out. 


Greenwich. — The Greenwich Committee reported at thelast meet- 
ing of the District Board that they had considered a letter from 
the assistant secretary (Fisheries and Harbour Department) of the 
Board of Trade forwarding for any observations the District Board 
might wieb to offer a draft amended form of consent to an extra 
high-pressure supply being given by the London Electric Supply 
Corporation, Limited, together with an amended deecription of 
the system to be adopted by the company’s orders of 1889 and 
1890 in the form in which the Board proposed to approve it, and 
recommended tat, in reply, the Board of Trade be informed that 
the District Board was of opinion that the responsibility of pre- 
paring and issuing the consent and order should rest with the 
upper Board alone, and that, therefore, the District Board had no 
obeervationa to offer. This was agreed to, as was aleo a similar 
recommendation from the St. Paul (Daptford) Committee. 


Annual Dinner.—On Saturday the staffs of the London and 
Belvedere offices of Messrs. Callender's Cable and Construction 
Company, Limited, held their first annual dinner and social even- 
ing at the Brilge House Hotel. London Bridge. Dinner com- 
menced at seven o'clock, with Mr. Manning (secretary of the 
company) in thechair and Mr. Johnston (manager of the Belvedere 
office) in the vice-chair. The toast of The Company was pro- 
posed by Mr. Manning, who, in the course of a brief apeech, 
wished the company every success. Mr. Johnston seconded, and 
the toast waa enthusiastically responded to. Mr. Manning then 
proposed ** The Works Staff," and, in the course of an apt speech, 
reierred to the exceptional opportunities for becoming better 
acquainted a dinner of that character afforded. Mr. Carr, in 
seconding, said that he had been connected indirectly and directly 
with the company for some years, and dwelt upon the marked 
growth of the company. Other toasts and music followed. 


THE ELECTRICAL ENGINEER, JANUARY 27, 1899. 


Burnopfield.—The Tanfield Urban District Council are being 
congratulated in the local Press upon the steps which they have 
taken in lighting the village of Burnopfield by electricity. The 
final trial was made last week, and everything passed off most 
satisfactorily. The work was placed in the handa of the Co opera- 
tive Wholesale Society, Limited, and has been carried out through 
their Newcastle branch under the superintendence of their engi- 
neer, Mr. Wm. Fletcher, of Swalwell. There are at present 46 
16 c.p. lamps. The mains are carried overhead on poles, the total 
length of wire being over three miles. The current is supplied 
from the installation belonging to the Burnopfield Co-operative 
Society, and consists of a steam plant, comprising a Robey 
25 b. h. p. undertype engine and a Tyne dynamo, with an output 
of 130 amperes at 105 volts. The switchboard for the public light- 
ing is located in the engine-room, and consists of one main switch 
and two circuit switches (east and west), voltmeter, and ampere- 
meter, mounted on an enamelled slate with oak frame. 

Manchester.—At a meeting of the Tramways Committee of the 
Corporation on Tuesday a resolution was carried to the effect that 
having again fully considered the question of overhead v. conduit 
system of haulage of tramcars, the committee expresses its con- 
viction that the trolley or overhead system is the one which is best 
suited to the immediate requirements of the city and district. 
This action has been t- ken in order to settle definitely the question 
of the rival systems of tram haulage when it comes up at the next 
meeting of the Council. The executive committee appointed at the 
recent conference of municipal corporations in Lancashire and 
Cheehire on the subject of the proposed Electric Power Bills have 
resolved that all the municipal corporations within the area be 
urged to adopt resolutions for opposing the second reading of the 
following Bills : General Power Distributing Comvany, Lancashire 
Electric Power Company, South Lancashire and Cheshire Elec- 
tricity Company, Leicestershire and Warwickshire Electric Supply 
Company, and the Midland Electric Power Distribution and 
Lighting Provisional Oi der. 

Liverpool.—The present distance travelled by the electric 
tramways in the city is probably 44 miles, and that by horse 
tramways 70 miles. One reeult of the recent adoption of penny 
stages has been to add no fewer than a quarter of million to the 
number of passengers travelling per week by tramcar, as compared 
with the corresponding period of last year, and it is anticipated 
that the increased weight caused by the addition to the number 
of passengers, to say nothing of delays caused by additional 
s*oppages, will reduce the mileage travelled. The Tramway Com- 
mittee have appointed Mr. Francia M'Kenna to the position of 
deputy general manager. A resolution has been passed by the 
City Council to the effect that Mr. John O'Neill be allowed to 
retire as from Feb. 1 next from the position of general manager of 
the tramways on a pension of £566. 133. 4d.. being two-thirds of 
his salary, to be paid out of the tramway revenue, and that the 
Council record their high appreciation of the energy displayed by 
Mr. O'Neill as manager since the Corporation took over the tram- 
ways, and regret that the present state of his health makes his 
resignation necessary. 

Appointments Vacant.—The Electricity Committee of the 
borough of Lancaster are prepared to receive applications from 
qualified men for the appointment of an electrical engineer ; 
two thoroughly competent electrical engineers are required to 
erect and run electric plant and rock drilling machinery in East 
Indies; the Committee of the Birmingham Municipal Technical 
School require an experienced man to clean and trim arc lamps; 
an electrical fitter, used to vice and bench, is required in the 
north of London. Full particulare of the above vacancies appear 
in our advertising columns. — The Corporation of South Shields 
require an electrical tester, able to test meters, transformers, and 
cables. Salary 35s. per week. Applications, endorsed Electrical 
Tester,” giving full particulars of experience, with testimonials, 
to be received by Mr. Jos. A. Jeckell, borough electrical engineer, 
not later than 28th inst. They also require an improver as 
assistant to mains superintendent. Applicants to give full par- 
ticulars of their training. Salary given will be in accordance with 
capability. Applications to be endorsed Improver,” and to reach 
the Borough Electrical Engineer by 28th inst. 

Dorking.—At the last meeting of the Urban District Council 
the Finance Committee presented a report on electric lighting. in 
which they stated that having considered the result of the inter- 
views with Messers. Hawtayne, Raworth. and Trentham, and rome 
discussion having taken place thereon, they had ultimately resolved 
that it was evident that all of the gentlemen who had appeared 
before the committee were very able men, possessing a thorough 
knowledge of theeubject. Each of them, however, took a slightly 
different view of the question as applied to this town, and after 
carefully weighing the matter the committeerecommended that Mr. 
Trentham be asked to submit a detailed report, unleas the Council 
were prepared to incur the expense of obtaining one from each of 
the three selected engineers. The committee also reported the 
receipt of a letter from Mr. Warden Stevens in which that gentle- 
man stated that it had come to his knowledge that the committee 
proposed to appoint another consulting engineer. Such action 
would be damaging to his reputation, there being no just reason 
for thesame. He would be glad to know if that was the case or 
whether the opinion only of another expert obtained on his 
recommendations. The committee recommended the Council 
to reply that Mr. Warden Stevens had been employed by the 
Council for a report, etc., and that his fees in connection with the 
work had been paid. The report was considered in committee at 
the end of the public businese. 

, Southwark.—The surveyor having reported that the cost of 
lighting the church clock by electricity will practically be the 
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same as is at present paid for the supply of gas, the Vestry 
decided at their meeting on the 24th inst. to light the clock by 
electricity. It is not suggested at the present time to provide 
and fix an automatic switch, but to instruct one of the Vestry'a 
employés to turn the current on and off at certain fixed hours. 
At the eame time, should it be found necessary to fix the switch, 
Messre. Rashleigh Phipps and Co., whose tender has been accepted, 
have undertaken to provide and fix it at any time for the sum of 
£6. With regard to intercommunication in London by under- 
ground electric railways, the committee, having conside a letter 
from the Vestry of Westminster requesting the Vestry to join 
that authority in making representation to the London County 
Council to oppoae certain underground electric railway schemes 
with a view to the appointment of a parliamentary committee to 
consider and report upon the routes along which further under- 
ground railways of this character for London shonld paas, ao that 
such schemes should be based upon a considered and formulated 
plan of intercommunication throughout the county generally, to 
be defined by Parliament iteelf, have recommended that the 
London County Council be informed of the Vestry’s concurrence 
with the view expressed by the Vestry of Westminster. The 
Kensington Vestry have taken similar action. 


St. Giles.—At the last meeting of the Board of Works the Clerk 
(Mr. H. C. Jones) said that at the last meeting of the Board, 
through the Charing Cross and Strand Electric Supply Corporation 
keeping open for a long time large sections of the roadways when 
laying their mains, he was directed to inform the corporation that 
in future the Board will open the trenches necessary for the laying 
of the mains, and restore and make good the paving afterwarda, 
and if they thought it desirable they would submit the question 
to the decision of the Board of Trade. Their objection was that 
the corporation would not put themselves under the obligation of 
not opening more than 50ft. of the roadway at one time. He hada 
letter from the corporation stating that they would only open 15ft. 
of the roadway at one time, and would fill ia the trenches at night. 
This offer he had accepted. The action of the clerk was approved. 
A letter was read from the assistant secretary of the Fishery and 
Harbour Department, Board of Trade, dated the 20th inst., trans- 
mitting a description of the system which the Board of Trade 

ropoee to approve for the supply of electrical energy by the 
Charing Cross and Strand Electricity Supply Corporation, under 
the Holborn and St. Giles Electric Lighting Order, 1898, and 
stating that the Board of Trade p-opoze to give their consent to 
the use of high-pressure trunk maius for the transmission of elec- 
tric power not exceeding 400,000 watts in each cable. The Board 
approved of the proposal of the Board of Trade. 


Croydon,—The eanction of the Local Government Board has 
been received to loans for the following amounte, repayable in 
20 years—viz.: purchase of site and premises, for sub-station, 
Upper Norwood, £850; purchase of Crystal Palace District 
Electric Supply Company’s undertaking within the borough, 
£2 250. The estimates for the further extension of the worke 
are as follows: 500.kw. steam alternator, £5,200; pipework, 
switchboard, and rheostats, £540 ; two boilers and piping, includ- 
ing brickwork, £1,970 ; one water softener and connections, £260 ; 
new cooling pond, pipework, and sprays, £600; new battery and 
connections, £7410 ; new pump, £210; extension to stores, £160; 
new hot-well, £110—total, £9,790. The estimate for public lightin 
and low-tension main extension is — Bramley-hill, £200 ; Selhurat-r 
and Whitehorse road, including traneformer chamber, £484 ; Beulah- 
hill, Harold-road, and Highfield-hill, etc. including transformer 
chamber, £1,210; Portland-road, South Norwood, and Station- 
road, £740; sub-station G and cable, London-road and Broad- 
green, in addition to item of £1,0C0 on April 4 last, £600 ; to this 
add sundry small extensions, house services, extra transformers, 
etc., for Croydon, £1 400; extra mains in North End, £600 ; extra 
mains at Norwood, £620 ; sub-station J (Addiscombe), £340 ; mains 
from St. James’s-road to sub-station J, £430 ; low-tension mains 
in Addiscombe, £340; ring main, sub-station J to I, £280; sub- 
station S (Gloucester), with switch gear, £240 ; sub station I, at 
East Croydon, £280 ; house services, etc., £1,500 ; 100 lamps and 
posts complete, with switch gear, labour, cable, etc., £3 483; con- 
tingencies on the whole of these works, say, £163—total, £22,000. 
Application is to be made by the County Council to the Local 
Government Board for sanction to borrow the sum of £22,000 for 
carrying out the above works. 

Lancashire Electrical Power BIIUI.— This Bill came before Mr. 
Thome, examiner of private Bills, at Westminster on Tuesday. 
It contains powers for providing electric generating stations, 
erecting buildings, and works iu various parts of Lancashire and 
Cheshire, and storing and distributing electricity for various 
purposes. The capital of the company is £3,000,000, in £10 
shares, and among other districte to be served are Bootle, Preston, 
Clayton-le-Dale, Whalley, Padiham, Burnley, Rochdale, Staly- 
bridge, Macclesfield, Knutsford, Ellesmere, Neston, and Parkquay. 
Mr. Bell appeared as parliamentary agent for the promoters, and 
Mr. Lees for the memorialiste against the Bill, who included the 
Corporation of Warrington, and the urban districte of Ormekirk, 
Lytham, Burscough, Stretford, and Dukinfield. The . principal 
allegation against the Bill on proofs of standing orders was that 
the Bill proposed to supply electricity to certain places which were 
not specified in the parliamentary notices published in the London 
Gazette, but only indicated on a map Mr. Lees said the Bill 
defined absolutely the area of supply, and yet the promoters 
had not given the necessary particulars in the parlia- 
mentary notice. In previous Bille the examiners had 
decided against promoters on similar grounds, and there was 
nothing iu the present Bill to make it different from 
other Electrical Power Bills, Mr. Bellsaid the only Bill before 
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the examiners last year in which opposition was made was a 
General Powers Distributing Bill, so that this was a new departure. 


The Examiner’s ruling in a former case was that it was not suff- 
cient to simply refer to a map, but that the area of supply ought 
to have been stated in the published notice, but in that case they 


had not deposited a map at all; the map was only referred to. 
In the pre-ent Bill they had devoted a page to defining the area. 
Mr. Lees said the Bill provided for the selling and supplying of 
electricity to Bootle and other places in Lancashire and Cheshire, 
but the parliamentary notices did not specify the power to supply 
tbese places. The Examiner said there was a full definition of the 
districts in the Bill, and he could not understand why the pro- 
moters did not see their way to putting them into the notices. 
Mr. Bell said that to bave put all the places in Lancashire and 
Cheshire which they proposed to supply into a notice would have 


required a full copy of the London Gazette. The Examiner decided 


against the promoters on this and other pointe, and said he would 
report the various matters to the Standing Orders Committee 
after the meeting of Parliament. 


Speed of Trams.—Major Marindin's report on the speed of the 
electric trams at Clontarf states that he was unable to recom- 
mend that the application for an increase of the maximum speed 
from 10 to 12 miles an hour between Annesley Bridge and Dolly- 
mount be acceded to. The speed of the trams in the city portion 
of the section should be limited in accordance with the Corporation 


resolution—viz., seven miles an hour in ordinary open streets, five 
miles an hour in congested districts, and four miles an hour at 
The following are the regulated speeds at different 


facing points. 
points: between Nelson’s Column and Amiens-street railway 
bridge five miles an hour, Amiens-street Bridge and Annesley 
Bridge seven miles an hour, and Annesley Bridge and Dollymount 
10 miles an hour, except on the curve between Vernon-avenue and 
Fort View-avenue, where the speed should not exceed eight miles 
an hour. Between Amiens-street Bridge and Annesley Bridge the 


road waseo wide and open that hedid not think a speed of eight miles 


an hour would involve any risk. As regards the Donnybrook line, 
the report states that both the city engineer and the surveyor to 
the Pembroke Commissioners were thoroughly satisfied with the 
manner in which the work had been carried out. On the portion 
inside the city boundary the speed must, according to the recent 
reeolution of the Corporation, be limited to seven miles an hour, 
although the roads are so wide and open that he (Sir Francis 
Marindin) did not think there would be any risk if the cars 
were run at eight miles an hour, with a limit of six miles an 
hour round the curve at the south-éast corner of Merrion-equare. 
Outside the city the local authority wished for a higher rate 
of speed, and, in the inspector’s opinion, 10 miles an hour 
might be safely allowed as a maximum, with a limit of eight 
miles an hour from Baggott’s Bridge to the junction with the line 
at the end of the Pembroke-road, six miles an hour round the 
curve at *his junction, and round the curve at the junction with 
tbe tramway in Waterloo-road, and four miles an hour through 
the village of Donnybrook from Eglinton-terrace to Church.lane. 
Speed indicators must be attached ta the cara for the guidance of 
the drivers. Tbe Board of Trade propose to act in accordance 
with the recommendations contained in Sir Francia Marindin’s 
report. With reference to the speed of the electric trama on the 
Dalkey and Kingstown line, Sir Francis Marindin reported in 
favour of an increase to 10 miles an hour on wide roads, including 
the interval between Haddington-road and Williamstown. The 
present speed of the tram is eight miles an hour. 


Glasgow. The electric tramway in Higb-street, from the Tron 
Church to the junction with Parliamentary-road, was inepected on 
Saturday by Major Marindin on bebalf of the Board of Trade. 
Accompanied by Mr. Young, the general manager, and Mr. 
Clark, the engineer, Major Marindin made a journey over the 
route in a special car, and afterwards inspected the overhead 
wires and their connections, with the result that he expressed 
himeelf satisfied. A special feature of the service on the route 
will be the early morning cars for workmen. The electric power 
will be derived from the atation of the Springburn system, with 
which the new route will run in connection. Halfpenny sections 
obtain, the fares ranging from jd. for part to 14d. for the whole of 
the line opened. The Glasgow Herald says that Mr. John Young 
has poen a draft scheme for the extension of the electric over- 
head system of traction to the various routes in the city. Taking 
into consideration the site of the proposed 1901 exhibition, the 
number of horees to be set free, and the existence of space for the 
necessary depót accommodation, he recommends that the next 
section to be converted should be the main east and weat route, 
from Whiteinch to London.road, and Dalmarnock, vid Bridgeton 
Cross. About 800 horees could be dispensed with. The necessary 
sheda would cost £6,250. Mr. Young suggests that the work on 
this route should be begun immediately, and that the others should 
be taken up in the following order : Olechewton to Crosshill and 
Langside, freeing 450 horses; and Pollokshaws and Shawlands 
and Pollokshields routes from Eglinton Toll outwards, freeing 300 
horses. These routes might be joined, for a time at least, with 
the Springburn system, thus avoiding the turning of cars in 
Mitchell-street. Mr. Young estimates an expenditure of £25,000 
in providing additional car sheds at Coplawhill, and tbe cost of 
equipping the three routes at £54,000, in addition to £61,000, 
which would be the cost of renewing the lines in ordinary course. 
Mr. Young suggests that the Parkhead and Paisley-road route 
might next be undertaken, and the Maryhill and Mount Florida, 
Dennistoun and Kelvingide, Woodlands-road, and Possilpark and 
Govan lines dealt with in the order most practicable. The scheme 
is to be considered by the Sub-Committee on Electric Tramway 
Traction. At the last meeting of the Town Council the minutes 


in. 


of the Electricity Committee, which were approved, stated that a 
letter had been received from tbe Kelvinside Electricity Compauy 
offering to sell their undertaking to the Corporation for the sum 
of £45,000. The special sub-committee on the subject instructed 
the engineer to prepare and submit a report as to the value of the 
company's undertaking to the Corporation. A sub-committee was 
appointed for the purpose of considering and reporting as to the 
expediency of the Corporation selling or hiring electric motors and 
other apparatus in connection with which electricity may be used 
for motive or heating purposes. 


London County Council.—The Council do not approve of the 
plans submitted by the Blackheath and Greenwich District Elec- 
tric Light Company, Limited, for the construction of a generating 
station and works on the north-west side of Blackwall-lane, East 
Greenwich, it being considered undesirable to sanction the con- 
struction of a wood and iron temporary enclosure to any part of 
the building, and, moreover, the proposed construction of the 
building is considered in several respects unsatisfactory. The 
Council have sanctioned a further expenditure of £65 in respect of 
electric light insta'lation at the chief station of the fire brigade, 
the work to be executed by the National Electric Free Wiring 
Company as an extra under a supplemental contract. The 
Council have also sanctioned the provision of telephonic com- 
munication between each of the 20 divisional stations of the 
metropolitan police and nearest superintendent's station of the 
fire brigade, the annual cost being estimated at £377. 23. 6d. On 
the establishment of telephonic communication between the 
superintendents’ stations of metropolitan police and fire brigade, 
like communication between the fire brigade stations at Battersea, 
Camberwell, Tooting, and Clapham, and the police stations in the 
same localities, is to be discontinued. Agreements have been 
entered into in respect of the provision and maintenance of four 
fire alarms at Putney and Roehampton, and in respect of tele- 
phonic communication between the Whitefriars stations and 
the street stations in Farringdon-street and the Strand, and 
the watch-boxes in St. Martin’s-le-Grand and Snow-hill, 
and between the Woolwich station and Woolwich free ferry. 
Extensions of mains were granted to the following companies 
under the ueual conditions except where stated otherwise: 
Metropolitan Electric Supply Company (three)—there is an extra 
condition—viz., that the work in the Strand, Wellington-street, 
Catherine-street, and Southampton-street when once commenced 
be carried on continuously both by day and by night until com- 
pleted ; London Electric Supply Corporation; Kensington and 
Knightebridge Electric Lighting Company (two) ; Blackheath and 
Greenwich District Electric Light Company ; County of London 
and Brush Provincial Electric Lighting Company; Notting Hill 
Electric Lighting Company ; Chering Cross end Strand Electricity 
Supply Corporation, under the St. Martin's Order, 1889 ; Veetry 
of St. Pancras (two)—the Vestry of St. Panoras has asked that, 
as regarde house-service lines, the Council will waive the require- 
ment of Section 11 of the St. Pancras (Middlesex) Electric Light- 
ing Order, 1883, that a notice accompanied by a plan shall bs 
given of all intended work, and that the Council will accept 
instead four days’ notice without plans in respect of such works. 
The Council will accept, as compliance with the requirements in 
Section 11 of the St. Pancras (Middlesex) Electric Lighting Order, 
1883, four days’ notices without plans of the intention of the 
Vestry to lay down hocse-service lines from mains already laid; 
Vestry of Islington, under the Islington Order, 1893 (two) ; South 
London Electric Supply Corporation, under the Lambeth Order, 1892. 
The Council, on Oct. 25, 1898, sanctioned the works referred to in 
a notice of the Blackheath and Greenwich District Electric Light 
Company, with the exception of the laying of mains along Daptford 
Bridge, which part of the works the Council formally disapproved. 
The company appealed to the Board of Trade against this dis- 
approval ; and at the hearing of the appeal on Jan. 12 the Council’s 
solicitor drew the attention of the Board's inspector to Section 81 
of the company’s order, which provides ‘‘ that nothing in the order 
shall authorise the undertakers . . . to interfere with or make 
use of any county bridge vested in the Council, except 
with the consent in writing of the Council ;" and the inspector 
was further informed that the Council’s consent to the laying of 
the mains along Deptford Bridge had never been obtained or even 
applied for under that section, which, moreover, did not confer 
upon the company any right of appeal. The inspector decided 
that the objection raised was fatal, and that, therefore, the appeal 
could not be proceeded with. 


Bradford.—A report has been issued by the city electrical 
engineer (Mr. A. H. Gibbings) dealing with the extensions and 
new plant required for the electricity department of the Bradford 
Corporation. We are indebted to the Bradford Observer for the 
following particulars : *' The recommendations are based upon an 
estimated increase in the demand for the supply of current at a 
rate equal to the increase in the past three years. In this period 
the percentage increase, inatead of decreasing, increased year 
by year. Towards meeting the demand the Gas and Electricit 
Committee have already placed orders for two 300-h. p. sets, whi 
will be delivered by September. This will leave the new works 
with very nearly a full load on all the machinery, and space only 
left for two further sets of 600 h.p. each. In the event, however, 
of any outlying districte in the area pro to be incorporated 
requiring a supply of electricity, it will be advisable to couple 
high-teneion dynamos to those engines rather than to be handi- 
capped by waiting until the works are extended. It will also be 
necessary to order a condenser, ab an estimated cost of £1,500, 
which will complete the condensing arrangements for the 
present new works, an induced-draught boiler for the 


new works, a grinding machine for the commutators of 
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the 600-h. p. sets, motors and gearing on the travellin 
crane in place of the hand gearing. two feed-water heaters, an 
an electrical boiler feed pump. Mr. Gibbings further states: 
‘The extensions for the outdoor department, with the ordinary 
increase of business, and not allowing for special lines of new 
cables or new feeders which the committee may subsequently 
decide to lay, will amount to £10,000. I have included the 
approximate cost of all the items mentioned in this report— 
namely, those which have already been passed by the committee 
and those which are herein recommended, in the subjoined table. 
the borrowing powers for which it will be necessary to apply for 
before putting any of the work in hand. I would point out to 
the committee that the last borrowing powers, which were com- 
porer in similar statement form in December, 1897, have not yet 

ranted by the Local Government Board. The estimated 
cost in the accompanying list is, of course, somewhat in 
excess of the anticipated expenditure, owing to the antipathy 
of the Local Government Board subsequently to grant 
additional sums which may have to be incurred, through 
unforeseen circumstances, on any particular item. It ie, 
therefore, beep to be well on the right side of our 
al aha The details are appended: two 300 b. p. engines 
and dynamoe, £450; two switchboards, £250; two condensing 
planta, £3,500; one motor-generator for balancing, £800; one 
induced-draught boiler, £1,800; one grinding machine for com- 
mutator, £50; motors and gearing for travelling crane, £150; 
two feed-water heaters, £250; one feed pump, electrical (new 
worka), £150; one lathe, £200; one drilling machine, £90 ; one 
shaping machine, £60; one screwing machine for pipes, £20 ; 
one feed pump, electrical (old works), £120. Extensions of 
existing condensing reservoirs for increased load at new works, 
estimated cost, £3,000 ; cables for ordinary extensions to various 
districte, £10,000 ; one additional battery of 1,500 ampere-hours 
capacity, to give 250 volts when discharged 50 per cent., 
£2,000 ; switchboard and connections for above, £250. Buildings: 
additions to Bolton-road works, one new floor in present battery- 
room, £150; one new floor in old boiler-shed, £200 total, 
£27,540.’ " 

Watford.—At the last meeting of the Urban District Council it 
was reported by the Clerk that the tenders for electricity meters 
and cut-outs were advertised for one year, in accordance with the 
directions of the committee. In accordance with tbe recommenda- 
tion of Mr. Hawtayne, the Reason Manufacturing Company's 
tender for cut-oute, and Messrs. Venner and Co.’s tender for 
meters, was accepted. Mr. Edwin Radford, clerk of the works, 
presented the following report to the Council: Gentlemen, —In 
accordance with instructions received from your clerk, on the 1Uch 
inst., I hereby beg to report on the above works as follows, con- 
tinuing from my last report, dated Oct. 18 1898: At that date the 
iron windows were not delivered and the brickwork delayed in con- 
sequence, as, although the contractor was allowed to go on by 
means of toothing up the reveals of the windows, he could not go 
any higher than the apringing of the arches. Five of the windows 
were, however, delivered on Nov. 1, and the brickwork then pro- 
ceeded, but slowly, by reason of the scarcity of bricklayere. By 
Nov. 16 all the front wall was finished ; on the 19:h the windows 
were delivered for the openings in the back wall, the whole of the 
engine-house part being now ready for roof principals, which were 
commenced to be fixed on the 22nd. This part of the work would 
have been commenced on the 21st, but was stopped by wet weather. 
The 23rd also was wet, and no work done in consequence. On the 
24th I made the discovery that a manufacturer’s error in the 
making of roof principale had occurred, upon which I submitted 
a detail drawing to the architecte showing a way out of the 
difficulty—viz., by fishing the boiler-house and engine-house 
principals together. To this I got a reply on Dec. 1 that, in 
order to avoid delay, the architects would sanction the alteration 
I had suggested. I may here mention that the weather was again 
very inclement on Nov. 25 and 26 and little or no work could be 
done in consequence. The brickwork was then ready for Green’s 
economiser. On Nov. 30 a foreman arrived from the boiler makers 
(Messrs. Babcock and Wilcox) to commence erecting the boilers ; 
he, however, could not commence, as the stone bases on which the 
boiler stanchions stand had not been delivered. Acting on my 
advice, he returned to his firm for instructions. On Dec. 3 I 
observed that very common flagstonee (from 24in. to 3.n. thick 
and of little better quality than aelf-faced) were being used, 
two ether, instead of Gin. block York. This I objected 
to, and told the erector that I must insist on stones of 
the proper size and quality being used. On the 7th, however, 
I received a letter from Mr. Hawtayne, by hand, from one of 
the Brush Company's employés, instructing me to allow the flag- 
stones to be used, which I did. The weather was again very 
wet on the 6th and 7th. The Green's economiser was commenced 
to be fixed on the latter date, the erecting of boilers being proceeded 
with. On the 10th I began to be very dubious about being able to 
get at some of the tubes to the boilers to clean or remove in case 
of fracture. At first I thought that the cleaning rods might be 
jzinted, as in sweeps’ apparatus, and, with regard to the cutting 
out and removal and making good of any faulty tubes, a loose 
collar might be used. I was, however, informed by Messrs. 
Babcock's manager that this could not be done. Oa Dec. 12 I was 
shown, by Mr. Waterland, a Brush Company's drawing of the 
boilers for the firat time, on which I observed an arbitrary dimen- 
sion relating to the back wall which had not been adhered to in 
the drawings of the buildings, and which consequently could not 
be carried out, but which would have been had I been in possession 
of that drawing from the first, and an unfortunate structural 
error would thus have been avoided. Iam now getting over the 
difficulty by removing two 3ft. piers which occupy the space 
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denoted, Ift. 6in.,’ and filling the opening with folding doors, 
one half of which doors are provided for in the contract. On the 
14th I was shown another drawing, by Mr. Waterland, of the 
travelling crane for the first time. This had a dimension on it 
which I at once saw was contrary to the figured dimension on the 
building drawing of the width of the engine-house, and that the 
transverse girders of the crane must be too short if the makers 
had worked to their drawing. This difficulty I have overcome by 
having distance pieces between the stanchions and walls and using 
longer bolte. It will be now seen that the delay in the delivery of 
iron windows, the wet weather, etc., have had a prejudicial effect 
on the finishing of these buildings. The roofs and all glazing, 
however, is now virtually finished, aleo all brickwork, with the 
exception of a small portion of flues. The large door frame men- 
tioned above is fixed and brickwork in same connection is bein 
proceeded with, and will, for one set, I should think, be fioisb 
in about a week's time, if I may be allowed to use axed archee 
instead of T. B L. rubbed and gauged ditto, on which point I 
have consulted Mr. Hawtayne, but have not yet received a reply. 
One large set of the electricity-producing plantis being fixed. The 
floor of the engine-house cannot be proceeded with until the whole 
of this plant is fixed, as no provision has been made for aecees to the 
holding-down bolts of engine beds. The floor of the boiler · house 
will be got on with as coon as the boiler setting and tbe alteration 
to back wall are complete. The boiler setting is going on, and 
here I must mention what I consider is a grave matter, and that 
is, that there is no firebrick lining on the side walls of setting, a 
distance of about 8ft. 6in. from main flue, neither is there any on 
the end walls closely abutting and where they connect with the 
main flue, which last-mentioned flue is lined and paved throughout 
with firebricks, a total length of about 85ft. There is also a 
firebrick lining in the chimney shaft carried to a height of 25ft. 
and about 40ft. away from any furnace, while the above-mentioned 
Skt. Gin. of the side walls and also the end walls of the new boiler 
settings will have the fire close to them. This is, I consider, & 
seriously weak point. Not having received the specification or 
drawing showing this portion of the work until Jan. 6 last I was 
unable to rema: k on the matter. I have mentioned the point to 
Mr. Hawtayne and also to the Brush Company's foreman, but the 
work is atill progressing. I may further state that I had an 
interview with Mr. Hawtayne on the Och inst., and he has 
promised to see that for the future I am appe with complete 
drawings, apecifications, and quantities, of which I demonstrated 
to his satisfaction I have not yet been put ia possession.” 


PROVISIONAL PATENTS, 1899. 


JANUARY 16. 


947. Imp ovements ia or relating to electrical fu: naces for 
the p oduction of calcium ca bide and other sub- 
stances. Joseph Ba-tick, 50, Wellington-street, Leeds. 

962. Improvements in electric aro Jamps. Walter Crudging 
ton, 24, Temple-row, Birmingham. . 

974. Improved prepayment electricity m«ter for continuous 
or direct currents whose action depends on deposit on 
of copper in a balance against silver coins. Edward 
Frederick Terrey and Charles Herbert Inyless Puillips, 
37, Gladstone road, Boscombe, Bournemouth. 

1001. Improvements in and relating to electric heaters. 
Edwin Forsythe Poter, 77, Chancery-lane, London. 
(Complete specification. ) 

1024. Improvements in dynamometrical apparatus. Henri 

. Bouron, 36, Chancery-lane, London. (Complete epecifica- 
tion.) 

1014. Improvements in sw.t«hes for electromotors and the 
Mike. Robert Alexander Sloan and John Edward Lloyd 
Barnes, 34, Castle-street, Liverpool. 

JANUARY 17. 

1047. Improved construction of straight and curved under- 
grouod conduits for enolosiog electric oonduotors, 
haulage cab es, and other means of communication 
allowiag connection of vehicles, sledges, and moving 
bodies to same, and allowing access below. George 
William Sutcliffe, Whingarth, Marple, vid Stock port. 

1063. Improvements in the method of and moans employed 
for oontro liog the trolleys of electric cars. William 
Whitehead Richardson, Penny Bank-chambers, Halifax. 

1087. Improvements in electric heaters. Friedrich Wilbelm 
Schindler, 15, Took’s-court, Cursitor-street, London, 

1100. Improvemeiitsin electric light brackets. Walter Gordon 
Wilson and Percy Sinclair Pilcher, 34, Great Peter-street, 
Westminster, London. 

1103. Improvements in telautographs. Philip Arthur Newton, 
6 Bream's-buildinga, Chancery-lane, London. (The Gray 
National Telautograph Company, United States.) (Com- 
plete specification.) i 

1105. Improveme ats in coin-freed electrical shooking machines, 
Archibald Campbell, 73, St. Stephen’s-road, Upton Park, 
London. ` 

1106, Improvements ia and relating to facia for electrical 
inst ume ats. Max Byng and Richard Pentney Eidsforth, 

73, St. Stephen’s-road, Upton Park, London. 

1147, Improvements in or connected with electric arc lamps. 

William James Davy, 40, Chancery-lane,.London. 


128 


THE ELECTRICAL ENGINEER, JANUARY 27, 1899 


1141. A method of and means for deriving two or more | TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


alternating currents of different phase from a souree 

of single-phase eleotrio:] supply. Herbert Avpleton 

Wagner, Norfolk Huse Norfolk-street, Strand, London. 
JANUARY 18. 

1154. Improvements in or relating to the regulation of pres- 
sure of eoleotrie circuits and apparatus the efor. 
Leopold William Heath and James Hermano Field, 14, 
Victoria-street, Weetmineter, London. 

1156. Improvements in current-collecting apparatus for 
electric tramways. Charles William Godson Little and 
Arthur James Ireland, Heckington, Lincolnshire. 

1179. Improvements in the construction of dynamo-electric 
machines snd motors. Matthew William Walbavk 
Mackie, 77, Turnmill-atreet, London. 

1188. Improvements in guards for overhead electric oonduc- 
tors such as trolley wires and the like. Peter Lloyd 
Jones, 34, Castle-street, Liverpool. 

1201. Electric generator of heat. Arthur Westrop, South 
Lodge, Enfield. 

1208. Improved system of underground electric conduotors. 
Alessandro Stei zo, 77, Colmore row, Birmingham. (Com- 
plete specification. ) ; 

1218. Improvements in telautograph apparatus. Frederick 
William Cushing, Bi: kbeck Bank-chambers, Southampton- 
buildinge, Chancery-lane, London. 

1930. Improvements in lighting trains by electricity. 
Chaimeonovitz Prosper Elieson and William Slater 
Naylor, 4, South-street, Finsbury, London. 

1233. A process of and means for transforming electric 
ourrer ta. Hans Peter Jórgen Julius Thomsen, 1, Queen- 
Victoria-street, London. (Complete specification. ) 

1233. Improvements in aro lamps. Frederick John Borland, 
322, High Holborn, London. 


JANUARY 19, 
1266, Improvements in and connected with the manufacture 


of e:eotrical cab es or conductor conduits. Arthur 
Mueker, 15, Water-street, Liverpool. 
1293. Improvements on portable electric lamps. Henry 


Nehmer and Ferdinand Nehmer, 27, Sektorde-street, 
Cie: ken well, London. 

1334. Improvements in and in the manufacture of electrode 
plates for electric accumuiators. William Phillips 
Thompson, 6, Lord-street, Liverpool. (The Accumulatoren 
und Elektricitätswerke-A. G. vorm. W. A. Boese und 
Co., Germany.) (Complete specification.) 

1834, Improvements relating to electrically-illuminated sigos 


or advertisements. William Latta Campbell, 19. 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 


| JANUARY 20. 

1381. Improved process in moulding, electrifying, and 
hardening castings to withstand intense heat, furnace 
bars for marine, locomotive, land boilers, other 
farnaces, and the like. John Stanley Holme, Southolme 
Villa, Egremont, vid Liverpool. E 

1394. Improved electric clock and general rogistering or 
equal power maintaining or discharging machine. 
James John Stockall, sen., 50, Ferme Park-road, Finsbury 
Park, London. 

1497. Improvement in and relating to primary batteries. 
Walter Rowbotham, 18, Southampton-buildings, Chancery- 
lane, London. 

1431. Improvements in supports for the active material of 
accumulator electrodes. Floris Wüste, Friedrich von 
Rupprecht, and Carl von Rupprecht, 11, Southampton. 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 


* 


JANUARY 21. 

1434 Improvements in telegraphic relays aud to appliances 
for use in connection therewith. Sidney George Brown, 
Van Buren, Poole-road, Bournemouth. 

1438. An eleotrio mechanism for driving turrot and other 
clocks. Sharman D. Neill, 12, Donegall-place, Belfast. 

1489. An olectric lamp-hour meter. Archibald John Howard 
and William Frank Howard, Euston Villa, Cheddon-road, 
Taunton. 

1493. Improveme.ts in and relating to automatic oleciric 
railway signalling. George Croydon Marks, 18, 
Southampton- buildings, Chancery-lane, London. (Irénée 
Mazel, France. ) 


SPECIFICATIONS PUBLISHED. 


1897. 

27749. Arc lamps. Davy and Thomas-Davies. 

30321. Switching apparatus for preventing se)f-induction 
sparks from beiog formed during the operations of 
disconnecting and reversing electromotors. Egger. 

1898, 
9490. Means for controlling the working of lifts, motors, and 
other appliances operated by electric energy. Kor. 

82419. Telephone transmitters. Byng. 


AND TRAMWAYS. 


oe 
Returns tor | £54 Total reosipts for 
Line. ne SER | aerus Tw 
decrease 
Ending 1899. 1898. 1899. | 1298. 
£ £ £ £ £ 
Birmingham Tram. 
S7 verax Jav. 21 |3 744 3,517 + 227 11, 350 10 523 
Blackpool and Fleet 
wood Tramroad...| „, 21 129) — — 410 — 
Bristol Tramway 
and Carriage Co. . ,, 20 2 578 2,380 + 1988 — — 
City and South 
London Railway.. ,, 22 l, 1330 1.075 + 58 3,419 | 4,331 
Dover Tramways ...| „, 21 148 108 + 40 454 333 
DublinU.T.,elec.cars| , 20 582547 + 35| 1,599 1,5657 
Dublin S.D. Electric 
Tramways ....... , 20 634| 455) + 178 | 1,749 | 1,216 
Halifax Corporation 
Tramways ........ „ ll] 238) — — 7,356") — 
Liverpool Overhead 
Railway ........... „ 22 1, 3261 354| — 28 | 5,293 | 5,510 
South Staffordsbire 
Tramwayrͤys . ., 20 679 6341 + 45 1,766 | 1,785 


* Since June 29; 1898. + Including horse cars. 


ed 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. E Wednesday. 
Blackpool and Fleetwood Tr«mroad Shares ............ 10 28-21 
Bournemouth and Poole Electric Supply, Limited, Ord... 10 )2) 13 
4j per cent. (um. Pref X ocu Copes EN P ..| 10 104-11 
British Kiectric l'ractiun, Limited. Ordinary, Nos. 1-80, 000 10 174-1 
6 p. o. Cm. Pf., 80,001-40,000 (all pad) 10 134-14 
——- per cent. Perpetual Debenture Stock ...... 10) 119-121 
trash Klecuical Engineering Limited, Ordinary ....... 2 $ *i 
Non. Cum., 6 per cent. Frei... Y 2127 
f 4j per cent. Debenture Stock .......... — ut 11-116 
per cent. $nd Debenture Stock..............- | 100 101-104 
callender's Cable Company, Debentures es | 100 110-118 
ide deg? BLUE T ^ «eee ceeeeneesevevene ne 6 aid 
Central London way, Ordlnarr 7 s ; M 
— 0000 80 „ „ % 4 4 „ „ „%%% „„ „ 0 % „ „6% g 
Pref. Half-Shares.... ............- e 8 4 
— 97 » „6 %% % „ %% „%% %%% %% %%% „%%% „„ o 6 4-4) 
Charing Cross and Strand ort „6 „%%% „%%% % „%% %%% eee 0 ooo 6 11-13 
4$ per cent. Cum. Pr CC 6 
Chelsea ectricity Com any €99*992020960009000900€0*29*99200* B dz 
ti per cent. Debontures 9 ＋*.k 00 105-115 
City of London, Ordinary ............-sseseeeccccecceess | I0 -24$ 
99 90,001-100,000 „ %%% % %% %% „%% „%% „„ 10 21 
6 per cent. Cumulative ren. k 1U 153-1 
— — 6 per cent. Debenture Stook ................... | :00 125-15 
City and South London Railway, Consolidated Ordinary . | 00 69-71 
—— Ordinary 0c cc cece eee eee oo 8 84-4 
—— 4 per cent. Debenture Stock ................... | 100 133-185 
6 per oent. Pref. Shares. 10 144-153 
— 5 r ies sadeseeesecs| 10 14-16 
County of London and Brush Prov. Elec. Light Co.. Grd "n 194-184 
— is A No. 80,001-40,000 10 12-18 
— — per cent. Cum. Pref. ........... „„ 10 ipis 
Crompton and (oho Te --| 8 39$ 3 
—— § cent. Debentures ee eee ee re eerste „ „6 „6 „ oe ees — 94 99 
Crystal P District, Ordinary 5 per cent. Stock ....... 100 125-180 
Preference 6 per cent. 8took — ......... eese 100 140-145 
Edison and Swan United Ordinary............. :̃.Q 8 24-38 


5 per cent. Debentures 3 en ant 6996969 2 2 66 „ 6 4-6 


4 per cent. Deb. Stock, Red.. „ %%% % „% %% „% „% oowoo 100 97-99 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1-17, 400 6 5 
islectric Construction, mited oe ne „% %% „ „%%% „%/%ͥ7' %% „„ 6% %% „%%% 3 2- 

—— 7 per cent. Cumulative Pre . 4 3 

—— 4 per cent. Perp. lst Mort. D as. ee 100 108-105 
W. T. Heniey's Telegraph Works, Urdinary ..............| 10 24-25 

—— 7 per cent. Preference .............. eee 10 184 194 

4j per cent. Debentures ........... mer 100 11u-116 
House-to-House Company, Ordinary........ e 9.10 

7 per cent. Freterene eee q ⁊ 65 94-1 
Imperial Tramways, Limited. . eene 6 164-17 
India Rubber, Gutta Percha, and Telegraph Works ...... lu 22- 

per cent. Debentures .......... ee eee eene 100 102-106 
Kensington and Knightsbridge Ordinary..................| $5 13-14 
London Electric Supply, Ordinar nnn. 8 384-4 

6 per cent. Pref. TOME M De EE. 64-7 

4 per ceut. 1st Mortgage Debenture Btock, Red. | 100 102-104 
Metropolitan Electric Supply, Limited, Ord., No. 1-02,500 .| -> 19..0 

— n ” No. 62,501-85,000 4 1213 

4 er cent. First Mortgage Debenture Stuck ....| luv 118-121 
National Telephone, Ordinarꝶ n 53-6 

6 per cent. Cum. First Fre... esses. 10 14-16 

6 per cent. Cum. Second Pref.......... ......... 10 33-16 

b per cent. Non. Cum. Third Pref. ..............| 5 54-61 

3} per cent. Deb. Rtock, Red. 100 99-1u? 
Notting Hill £lectric Lighting Company, Limited ........| 10 17-18 
Oriental, Limited, 1879 .. s.s.s wescocoosccesceeeae] I 13-1 

£6 Shares oe * 99 9 ^ On es . en oe b 1 T 

£A) Shares, New .....- een] OÈ dr 
Oriental Telephone and Electric Company .. ............| 1 2 
Oxford klectiio, Lim., Ord., Nos. 1 to 96 and 407 to 10,310 5 64-7 
Royal Electrical Company of Montre '4 100-166 

44 per cent. first Shares Mortgage Debentures ..| 100 106-107 
South London Electric Supply, Ordinary . 8 Tn 
Bt. James's and Pall Mall, ted, Ordinary ...........| © 17-1 

T par oont. Fror- 55 3 ; za 

— cent. Bon 00 „% „ % Of 5 o „% Of OD Gm GU» (RD ap (NO Ge (nn 300 102 106 
Waterloo and City Ballway, Ordinary 2222100 103-111 
Westminster Blectric Supply, c 169-103 
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NOTES. 


The National Telephone Company's Bills.—The 
memorials presented against these Bills by the Corporations 
of Edinburgh and Glasgow on account of alleged ir sufficiency 
of notice in the advertisements, were thrown out by the 
Examiner of Standing Order Proofs last week. 


The Keely Motor.—It is stated that a post-mortem 
examination of the laboratories of the late J. W. Keely has 
revealed that compressed air was responsible for the success 
of the Keely motor. The tubes used to convey this com- 
pressed air to the motors were found concealed in the 
floors. 

International Congress on Physics for 1900. — 
The French Physical Society has decided to call an Inter- 
national Congress on Physics in 1900, which will be held 
in the exhibition buildings. The day proposed for open- 
ing the congress is July 16, and it is suggested that the 
meetings shall be continued for about à week. 


Acetylene Lighting.— The need for great care in the 
arrangement and management of acetylene plant has been 
sadly illustrated by the explosion this week at Netheraeal 
Colliery, near Ashby-de-la-Zouch. The roof of the building 
containing the gas plant was blown off and the place 
wrecked. A man near the site of the explosion was killed. 


New Cables.—The concession for the laying of the 
proposed German-American cable has been granted to 
Messrs. Felten and Guilleaume, of Mulheim-am-Rhine. We 
understand from the Financial Times that à company with 
a capital of one million pounds is to be formed to work 
the concession, and that the cable will be manufactured at 
some new works in Cologne.—It is also stated that a con- 
cession for a submarine cable from Stamboul to Constanza 
has been granted to Dr. Zender, who is connected with the 
Deuteche Bank. 


Faraday House.—We are informed that, as a result 
of the recent scholarship examinations in connection with 
the Electrical Standardising, Testing, and Training Institu- 
tion, the Board of Control of this institution have made 
the following awards: to Mr. Gerald Adamson Hopkins, a 
Maxwell scholarship of 50 guineas, tenable for two years; 
to Mr. Thomas Gregory Smith, of Blackheath School, an 
exhibition of 30 guineas, tenable for two years; to Mr. 
Leonard Roseveare, of Dunheved College, Launceston, a 
prize of 20 guineas. 

The Niagara Power Company.—In a recent issue 
we referred to the fact that the Niagara Falls Power Com- 
missioners were endeavouring to invalidate the charter 
which had been granted to the Niagara Falls Power and 
Electric Company, because that company had not by 
Sept. 1 completed a water-power plant of 25,000 h.p., and 
had not ready for transmission at least 10,000 e.b.p. The 
case has been tried in the Court of Common Pleas and 
judgment entered for the Power Company on every point 
at issue, so that these important works will not be hindered 
in their development. 


Electrical Engineers (R.E.) Volunteers.—The 
frst grand smoking concert of this newly-formed volunteer 
corps took place at the Holborn Restaurant on Friday last, 
Jan. 27, Major R. E. Crompton presiding. A capital pro- 
gramme was gone through, contributed by members of 
the corps and others. At the conclusion the Chairman 
briefly addressed the company, hoping that that would be 
the first of many similar gatherings. With the singing cf 
“God Save the Queen” the proceedings then terminated 
sta very reasonable hour (about 11 p.m.) a thing which 
is not characteristie of smoking concerts as a rule. 7 
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Telephone Athletic Association.—The sixth annual 
Bohemian concert of this association was held last Friday 
evening in Westminster Town Hall, Mr. W. E. L. Gaine in 
the chair. There was a fairly large gathering, representa- 
tive of most of the telephone companies. Amongst the 


-stewards were Messrs. W. Aitken, V. Baldwin, J. W. 


Campion, L. Carr, A. Dalzell, H. Davis, C. Elliot, Haley, 
Kenny, Leslie, Shill, and C. W. Stevens. The concert 
committee was composed of Messrs. E. Hare, T. C. Walker, 
and A. T. Waller, and to these gentlemen the audience were 
indebted for a very pleasant evening. There was a good 
programme, the items from which were very well rendered. 


Street Boxes in Westminster.—At a meeting of 


the St. James's Vestry yesterday a letter from the Board 
of Trade was considered with. respect to the Londoh 
Electric Supply Corporation's proposed use of an extra 
high-pressure supply in the district. An amended form of 
consent was enclosed from the Board of Trade, and it was 
pointed out to the Vestry that they would probably not 
desire to offer any observations on that point. With regard, 
however, to the proposed system of supply by which trans- 
formers are to be permitted in street boxes, there might bè 
grounds for objection, and the Vestry were recommended 
by the Works Committee to strongly object to these trans- 
former boxes being placed in the public thoroughfares 
unless the consent of the Vestry was just obtained. 


Meters for Steam.—The Swiss Society of Chemical 
Industries has decided to open a competition for communi- 
cations on two subjects. The first prize will be given to 
the author of a treatise on the best way of developing the 
electro-chemical industry in Switzerland. The second 
question on which prize essays are invited is on the con- 
struction of a reliable and good meter for ascertaining the 
quantity of steam passing through a given pipe. The prize 
offered in the first case at present amounts to £100, and in 
the second case to £75. The candidates are asked to send 
in their names by May 1, but after that a full year will be 
given for the communications to be sent in. The com- 
petitions are open to all nationalities, and the communica- 
tions should be addressed to the president of the society at 
Mitlodi, in the Canton of Glaris. 


Samoa and the Pacific Cable.—The Colonial corre- 
spondent of the Morning Post points out that the greatest 
importance of Samoa to England is its connection with the 
proposed Pacific cable. The islands stand in the direct 
route of the cable, and it would be no doubt convenient to 
have one of the all-British stations at Samoa. For this 
purpose, of course, the absolute possession of one of the 
islands would be most useful, but even then the cutting of 
the cable by the enemy in time of war would not be diffi- 
cult. The opinion is expressed that Mr. Chamberlain will 
make some announcement with respect to the Pacific cable 
early in the approaching session, and. that it is even possible 
that the subject may find a place in the Queen's Speech. 
As various Colonial Governments have come to a definite 
decision on the matter, it seems to us that it only remains 
for the English Government to agree to the proposed 
division of cost, and to proceed at once with the design and 
execution of the work. 


Snow-Ploughs.—The street railway companies of 
Detroit have adopted a somewhat novel system of keeping 
their tracks clear of snow. This is based on the homeopathic 
treatment, by which small and frequent doses replace the 
more drastic method. Instead of using the regular snow- 
ploughs at long intervals, which gives the drifting snow’ 
every chance to block the line, a diagonal board is placed 
under the rear platform of an ordinary car, which sweeps 
the snow to one side of the track.. Every car can be 
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speedily equipped with this snow-sweeper should necessity 
arise through a very severe storm. But in an ordinary fall 
of snow a sweeper on every fourth or fifth car is quite 
sufficient to keep the tracks clear. The company also 
employs a snow leveller, as it is called, to push back 
into the gutters the heap of snow left by the scraper- 
boards. We gather from the Street Railway Journal that 
this leveller is only needed once or twice a day in most 
snowfalls. 

The British Association Meeting at Bristol.— 
The great success of the Bristol meeting of this association 
was due in a very large measure to the efforts of the local 
officers of the meeting. In recognition of the services 
rendered hy these officers, a complimentary dinner was 
held last week in Bristol, followed by the presentation of a 
piece of plate to each of the three following gentlemen : 
Mr. J. W. Arrowsmith, the hon. treasurer, and Mr. 
Arthur Lee and Dr. Bertram Rogers, the hon, secretaries. 
The large and influential company was presided over 
by the chairman of the local executive committee, Mr. 
W. H. Davies, who was supported by the Mayor of Bristol, 
the Lord Bishop of Bristol, Canon Glazebrook, and many 
other leading gentlemen of the district. After dinner a 
number of speeches were made, in which the great success 
of the Bristol meeting of the British Association was 
referred to. The salvers were then presented to the 
guests of the evening, who suitably responded. | 

Electricity as a Gold Mine.—Mr. Robert Hammond 
delivered s humorous lecture on the Gloucester electric 
lighting scheme, under the auspices of the Gloucester 
Engineering Society last week. From the report we have 
had sent us, in one of the local papers, we see that the 
audience were delighted with the number of side jokes 
with which Mr. Hammond managed to illustrate his 
lecture. How far the reporter was responsible for some 
of these jokes we cannot say, but in the following case 
we almost think he must take the credit by developing 
a further point of similarity between an electric lighting 
undertaking and a gold mine. Mr. Hammond was 


referring to the fact that people would go to bed instead |. 


of sitting up to increase the output of electricity works, 
and he is credited with saying that the officials could 
watch the “lode” factor, and tell by the diminished 
quantities that people were going to bed. We trust that 
the “lode” at Gloucester will turn out a very profitable 
one. 

Street-Lighting in Liverpool.—At a recent meeting 
of tlie Town Council of Liverpool a question was raised as 
to whether it was not possible to light up the streets of 
Liverpool with electricity. We regret to find that a 
gentleman holding a post on the committees of the town 
and Corporation replied this would be entirely impossible, 
owing to the enormous increase in the rates that would 
be necessary. We are sure that if this gentleman were 
to look into the question on a fair basis and compare the 
light now obtained from gas with that which they would 
obtain if arc lamps were used in all the principal streets, 
he would find that the enormous increase existed only 
in the abstract. As the Corporation owns the electricity 
eworf® and are generating electricity in such enormous 
quantities, the street-lighting load would not entail any 
heavy additional outlay. The lamps could be supplied 
from the present low-tension network, and we are sure 
that if only one or two of the principal streets are provided 
with arc lamps as an experiment, the other will follow in 
due course. 

Launch Charging.—The business of charging electric 
launches on the Thames is growing year by year, and 
although some of the large suppliers of electric launches 


have their own stations at different parta of the river, some 
of the towns on the Thames have arranged that their 
municipal electric supply shall be available for charging 
electric launches. This is especially so at Windsor, where 
during the summer a fairly large amount of current is sold 
for this purpose. At Kingston, where the alternate system 
of distribution is in use, the charging arrangements are not 
so easily provided for. Mr. J. E. Edgcome, the engineer 
ín charge of these works, has laid a special armoured cable 
from the works to a small launch-charging house on the 
riverside. This circuit is supplied from the spare exciter 
in the station. The arrangements on the exciter panel of 
the switchboard are such that although any exciter can be 
put on to this charging circuit, it cannot be switched on to 
a dynamo while used to excite the alternators. In this 
way an interruption to the general supply through a fault 
in the launch-charging station is entirely avoided. 


Dundee Tramways.—Two interesting reports on the 

proposed extension of tramways in Dundee are being con- 
sidered by the Corporation. The firat was prepared by 
Mr. Fisher, the tramway manager, and the second by Mr. 
William Mackinson, the borough engineer. The general 
conclusions of the two gentlemen are somewhat as follows: 
Mr. Mackinson recommends a cable system, and Mr. Fisher 
opposes it strongly in favour of an electric system. With 
respect to the first case, Mr. Fisher points out that the 
cable system in Dundee, if initiated on the proposed line, 
cannot be extended to the outlying districts on account 
of the cost. He also doubts the financial success of 
the concern if it was worked by cable. Again, as 
regards if electric cara were used in the suburbs, Mr. Fisher 
considers that the slow-moving cable cars in the centre 
would interfere with an otherwise good schedule. We 
think that with the experience of Glasgow before them the 
Dundee Corporation cannot do better than profit by the 
results obtained in that town and equip their lines with 
the overhead trolley system, which, both in first cost and 
in maintenance, will enable them to give great facilities of 
communication to all the outlying districte. 
X-Ray Printing.—Dr. F. S. Kowle contributes to 
the current number of the Electrical Engineer of New York 
an interesting article on a new process for printing by the 
use of X-rays, which he claims is a faster method than any 
other system now used. The principle underlying the 
proposed method is the fact that the emanations from the 
X-ray tube proceed in straight lines. The author takes a 
sheet of paper, or other substance, and writes off or prints 
on it the charactere which have to be produced in multiple. 
The ink used and the film are so selected that either one 
or the other shall be opaque to the rays. A large number 
of sensitised films are then laid underneath the sheet con- 
taining the writing, and the whole block exposed to the 
radiations from the vacuum tube. The author details various 
solutions and films which can be used, and by which he 
can produce either a white text on a black ground or a 
black text on a white ground. The fault in the arrange- 
ment appears to be in that although the rays do proceed 
in straight lines, they do not emanate from a mathematical 
point. Hence the cone of chemical rays which proceeds 
from the block is not a sharply defined one. In this way 
the number of films which can be placed under the 
negative is limited, if clear printing is to result. 

Coal Bonuses.—The practice of allowing stokers of 
boilers at engineering works & bonus if the quantity of 
coal used in a certain time is less than a certain average 
figure, is an old-established one. In central stations, how- 
ever, this system can be carried out with a greater degree 
of accuracy on the ratio between coal consumed and steam 
actually generated. Thus, at the electric lighting station 
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at Tunbridge Wells, Mr. Root has introduced a system by 
which the stokers are first paid the standard wage, and 
then receive a further amount, which is calculated by 
comparing the coal actually burned with the number of 
nnits generated during the same period of time, as read 
on the station meters. This bonus is given once a month, 
and is a great inducement to the stokers to use the coal 
economically, and to work the boilers in the cheapest 
possible way. We learn that at the St. Austell station a 
similar system is in use. In this case the maximum cost 
of coal per unit generated is fixed at 8d. per Board of 
Trade unit generated. If the stokers can keep the cost per 
unit below this, they are allowed 25 per cent. of the saving 
effected; whereas should they at any one time exceed this 
amount, 25 per cent. of the excess is deducted from the 
bonus. The system with advantage could be used at a great 
number of electric lighting stations. 


Police Telephones —We have just noticed in our 
American namesake an illustration of some police 
telephones, fixed in the streets of a prominent town in 
the United States of America. The illustration is a good 
exan ple of how badly wooden telephone poles, even with 
a large telephone box, can look in a public street. There 
are three poles visible in the photograph, and none of 
them are vertical The illustration shows a police box 
equipped with a double-pole receiver and long-distance trans 
mitter. The receiver has all parts firmly clamped in the 
brass adjustable head, which is securely locked, making it 
practically impossible to get out of adjustment or be affected 
by variation of temperature. The cord running directly 
into the shell, leaves no binding posts to break and cords 
to become loose and disconnected. The transmitter is 
sealed and the heavy metal diaphragms protected with an 
auxiliary diaphragm of weatherproof material cantiot get 
out of order from dampness. These telephones are supplied 
with battery from the police headquarters, thus leaving no 
batteries to deteriorate, freeze, or otherwise become out of 
order at the various stations. The police telephone system 
can be connected at police headquarters with the public 
exchange, which enables a patrolman to call up any 
subscriber from any one of the patrol boxes. This feature 
is most useful in the case of burglary or fire. 


The Overhead Trolley and Fires.— The superin- 
tendent of the Glasgow fire brigade, in the course of bis 
report for 1898, ex presses himself as follows with respect 
to the overhead wires used for the electric tramway : 
"During the past year the introduction of the overhead 
trolley system on the Corporation tramways bas necessi- 
tated the use of indiarubber gloves at all fires within 
the area. No accident from this cause bas occurred to 
any of the staff or the plant of the department. At 
the same time, the reported extension of the system 
the firemaster views with some anxiety. It not 
only increases the danger of our occupation, but 
imperils our electric system, on which we now place so 
much reliance.” We quite agree with this gentleman that 
the shock from 500 volte is not a pleasant thing to receive 
unexpectedly, but we think that he over-estimates con- 
siderably the trouble which the complete equipment of the 
tramways in Glasgow would entail on his department. 
The simplest way out of the difficulty appears to us to be 
to suspend the running of the tramcars over the section 
of the street in which the fire occurs. With the system 
of dividing up the trolley wire into sections now 
80 usually adopted, it would be only necessary for 
the engineer in charge of the fire brigade to earth the 
trolley wire opposite the fire in order to make it discon- 
nect itself from the supply station. This would certainly 


stop the running of the trams over the section, but in all 


large fires the traffic bas to be suspended to give the fire- 
engines the full control of the street opposite the burning 
building. Hence, no additional disorganisation of traffic 
would eusue beyond that which has to be borne even when 
electric trams are not in use. 

Synchronising Alternators. —We ses E 
our attention called to a fairly well-known method of 
ayncbronising alternators, but as it is one which cannot 
be too widely known amongst our central-station engineers, 
we again give particulars such as we obtain from the 
engineer in charge of the Wakefield electricity works. In 
this station large flywheel altornators are used, and the 
bolts which clamp the magnets on to the flywheel corre- 
spond in principle with the number of the bolts. These 
bolts are painted white. The station is lighted by arc 
lamps, which are connected with the 'bus bars of the switch- 
board. As is well known, the light given by an arc lamp 
is extinguished at every reversal of the current. The 
effect of the light from these lamps on the bolt heads, 
then, gives a ready means of determining whether the 
incoming alternator is running at the right speed. If this 
machine is running too fast, the bolt heads will be seen to 
slowly revolve in a forward direction, and the man at 
the stop-valve thus gets an indication that he must slow 
the engine down. On the other hand, if the engine is 
running too slow, the bolts appear to be revolving backwards 
against the direction of revolution of the machine. This 
gives an indication to the engine driver which is very 
valuable, and of course the actual switching-in is done in 
the usual way by a man at the switchboard, who watches. 
the syncbronising voltmeter or lamps. 


Cable Cutting.—We understand from an American 
technical journal tbat the claims for damages are now being 
presented against the United States for the cable cutting 
done by their ships in the recent war with Spain. We are 
told, for instance, by the Western Electrician that the 
English company which owns the submarine cables in the 
Philippines and the West Indies have already presented 
their claims to the United States, and that our Govern- 
ment have promised to urge the matter forward on behalf 
of the claimants. Our contemporary considers that before 
the question of damages can be really gone into the status 
of the telegraph company and the property destroyed must 
be carefully determined. Thus it is stated that the cable 
at Manila wae in the possession of the Spanish Government, 
and that it was actually being used to transmit intelligence 
against the interests of the United States. The same is 
said to have been the case in the West Indies, as the 
lines there were used to communicate between Cuba and 
Spain. It is contended that this fact alone precludes the 
possibility of the telegraph company establishing valid 
claims for damages. How far the American authorities 
will be right in treating the cables as contraband of war it 
is difficult to say, but the fact that a given company has 
been subsidised by the Spanish Government certainly does 
not lay that company’s goods open to seizure. A further 
feature in the controversy is the authoritative announce- 
ment that, in spite of the cutting of cables in the south of 
Cuba, communication with Madrid was maintained con- 
tinuously until the American army entered Santiago, for 
it seems that messages were transmitted vid Jamaica. It 
would therefore appear that if the American Government 
bas to pay damages, as is only fair, they would not be 
paying for advantages corresponding to the amount of 
compensation. 

Picture Telegraphy.—The Elektrotechnische Zeitschrift 
publishes an article by Dr. Johann Walter on a method for 
transmitting designs and drawings by means of either the 
Hughes or Morse apparatus. The principal idea of Dr. 
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Walter’s scheme is a system of signals, each of which 
indicates one of a number of small squares into which the 
original drawing is subdivided. By means of other signals 
indicating straight lines, curves, etc., it would then be 
possible to wire directions—such as, for instance: curve 
from Af to Bf, straight line from Bf to Sc,” and so forth. 
From directions such as these the drawing is to be con- 
structed at the other end and transmitted to the addressee. 
As will be seen from even these short indications, the 
practical value of such an arrangement is not very great. 
The cost is enormous, and the liability to errors is infinitely 
greater even than that incurred when sending ordinary 
cipher word messages. One or two mis-spelt ciphers in a 
word message may be guessed at when the sense of the 
others is ascertained. In a drawing this would not be 
possible. Mr. Kapp, in a leader on the subject, says that 
for long distances the system might possibly be worked 
with advantage. In comparison to a letter, 17 to 27 hours 
might be saved between London and Paris, and 19 to 29 
between London and Berlin, and 41 to 51 between Berlin 
and Naples. In single cases, he says, this might he of 
great value, but be doubts whether the system would 
recommend itself for general use. It would be quite 
possible to give it a trial immediately—at least, persons 
who are privileged to transmit cipher messages might avail 
themselves of it by placing their correspondents in the way 
of reconstructing the design themselves. In this manner 
the method might perhaps gradually obtain a footing, but 
there did not appear (he thinks) an immediate necessity 
for the establishment of special offices for the reproduction 
of drawings from cipher messages and vice versd. 


Independent Telephony.—The New York Electrical 
Engineer describes in a recent number the system of 
telephony installed lately by the Calhom County Tele- 
phone Company, of Battle Creek, Michigan. This has 
facilities for connection with more than 300 towns 
and cities in the State, and a subscriber can com- 


municate with any one of these stations. The equipment. 


used throughout the entire plant was manufactured by the 
Stromberg-Carlson Telephone Manufacturing Company. 
The exchange switchboard is made up in sections of 
100 lines each, and has trunking capacity for a 1,000 
Subscriber exchange. The trunking jacks are placed 
immediately underneath the subscribers’ jacks. The board 
is well protected from lightning and other heavy electrical 
currents by fuses and carbon lightning arresters. The 
toll board is fitted with 10 toll line equipments, 
and has three trunking jacks to each section of the 
exchange board. It is aleo furnished with monitor 
spring jacks, enabling the State line operator to talk 
direct with any operator on the exchange board or 
to listen in on the operator's circuit without ringing. 
The testing board is for testing the long-distance service 
through State trunk lines. Each line equipment in this 
board consiste of a bigh-wound ringer and bells, and three 
specially designed spring jacks. One jack is for making 
connection between the through trunk line and the local 
toll line switchboard. At the other two jacks, either wire 
of theline can be connected to the ground or the lines 
opened or short-circuited. This enables an operator to 
test the line either way for any trouble on the lines, or 
to learn readily if the trouble is in the office instrument. 
The battery plant at the exchange consists of two batteries, 
each of 15 storage cells, of which one set is being charged 
while the other is in use. By means of a switch at the 
side of the battery shelves, either set is thrown into 
operation, and at the same time the other setis thrown 
upon the charging circuit. A second switch is used for 


throwing off the charging circuit entirely. The plant is also 


provided with an emergency equipment of 20 cells of 
Gordon battery. 

The Institution of Junior Engineers.—At the 
meeting of this institution held on Friday last, Prof. 
Ewing gave his lecture on the measurements of electricity. 
In the first part of his paper he described in detail the 
various methods which have been used from time to time 
in measuring Young's modulus of elasticity and the 
modulus of rigidity, giving examples of the accuracy 
which could be expected. from the various methods. The 
lecturer next described the very imperfectly elastic condi- 
tion into which iron or steel is thrown by overstraining 
it—that is, say, by straining beyond the ordinary limit of 
elasticity. Immediately after being overstrained and when 
the load is removed, the piece on being reloaded does not 
follow Hooke's law at all, and cannot be said to have any 
elastic limit. But as time passes the elasticity comes 
back, and after an interval of a few days in the case of 
wrought iron, or of many weeks in the case of steel, it is 
found that the material has practically perfect elasticity 
up to a limit which may be much higher than the primitive 
elastic limit. "This recovery of elasticity had formed the 
subject of investigation by Bauschinger. Curves were 
exbibited to show the progressive recovery of elasticity in 
overstrained material through the lapse of time. The 
experiments described had been made by Mr. Muir in the 
lecturer's laboratory at Cambridge, using the Ewing 
extensometer. The curves showed that there was much 
hysteresis in the relation of strain to load, in overstrained 
metal, when cyclic processes of loading were gone through 
before the recovery of elasticity had taken place. Mr. 
Muir had, on the lecturer's suggestion, tested the effect of 
heated overstrained metal to moderate temperatures, and 
had made the remarkable discovery that a bar of over- 
strained iron or steel is completely restored to a perfectly 
elastic state by being exposed for a few minutes to the 
temperature of boiling water or steam. By alternately 
heating the bar in this way, and loading it just beyond to 
its new limit of elasticity so as to slightly overstrain it, a 
piece of mild steel may be made to break with scarcely any 
total elongation and to show an extraordinarily high range 
of elasticity and ultimate strength. 


The Institution of Civil Engineers at 
Manchester.—The annual dinner in connection with 
the Manchester Association of Students of the Institution 
of Civil Engineers was held last week, when Mr. W. B. 
Worthington presided. In the course of a speech by Mr. J. F. 
Aspinall, proposing “Tbe City and Trade of Manchester,” 
the speaker expressed surprise that in this important 
centre electricity was used so little as a motive power. 
He also regretted that so much electrical machinery was 
imported into England from America and Germany. In 
responding to the toast of ''The Institution of Civil 
Engineers,” Mr. W. H. Preece urged on those present the 
advantages which a studentship of the institution conferred. 
Having referred to Mr. Aspinall’s disparaging remarks 
with reference to the lack of enterprise shown in the 
Manchester electrical industry, he gave an instance to 
prove that the merchants were equally bebind in their 
methods of dealing with our trade in Persia. He (Mr. 
Preece) was a member of the Royal Commission dealing 
with the French Exhibitioa of 1900. The commission 
had obtained a contract for the supply of a certain portion 
of electrical power required at the exhibition, and this 
contract had been offered to all our manufacturers who 
were in a position to comply with it. He regretted to 
say that not one single English firm would come forward 
and undertake the work. Mr. Preece added that, however 
much we were behind in some things, in telegraphy we 
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were easily first. No sooner was Lord Kitchener estab- 
lished at Khartoum than he called the electrical engineers 
to his aid, and he anticipated that very soon there would 
be direct communication between Cairo and the Cape. 
Some skilled officers, members of his staff at the Post 
Office, had gone out to Khartoum, and bad commenced 
to extend the telegraph down the Blue Nile, and before 
very long they would meet another body of men who 
were working up from the south, and he had every reason 
to believe that before this year was out Cairo and the 
Cape would be in telegraphic communication with each 
other. With regard to telephones, Mr. Preece urged that 
the Government should take them over and develop them 
to the fullest extent. 


The Electrolytic Production of Bleaching 
Solutions.—Electrolysis plays an important part in 
Germany in the preparation of bleaching solutions, 
especially those for dealing with the finer wares, when 
it is a question of giving the best possible finish to the 
fibre. Formerly, when chloride of lime found exclusive 
employment, even the most careful mixing with water 
gave but imperfect results since small particles of the 
chloride were very liable to remain undissolved, which, 
being retained by the material to be bleached, gave rise to 
blemishes and holes in the same.  Electrically-prepared 
bleaching lye is on the other hand, quite free of this 
defect. By subjecting an ordinary brine solution to the 
action of the electric current, a perfectly clean bleaching 
fluid of any desired strength, and containing no corrosive 
stuffs in suspension, may be obtained. Uniformity and 
freedom from blemishes are thus secured, even should the 
material during the bleaching process not be carefully 
handled. Still a further advantage attaches to this 
electrical process of bleaching, since while chloride of lime 
admite the preparation of a bleaching lye highly destruc- 
tive in its intensity, it is impossible, on- the other hand, 
with the electrical process to obtain a solution of such a 
harmful intensity. Hitherto platinum electrodes have 
been employed in apparatus for the electrical production 


of bleaching lye, naturally rendering the initial cost of the 


same very high. However, a German firm has introduced 
a much cheaper form of electrode, the use of which is said 
not to lessen the efficiency of the apparatus. Except for 
the negative electrodes, no metal is employed at all. 
Specially-prepared plates serve as electrodes, which are 
slid into grooves provided in a trough-shaped containing 
box. These plates do not reach the bottom of the box, 
but rest on glass or other insulators, so that spaces 
undisturbed by the charging current exist into which 
any flakes from the plates, etc., may deposit themselves, 
thus removing all danger of a short-circuit between two 
neighbouring electrodes. The electrodes act bipolar-wise, 
so that only the two end plates are connected with the 
generating source, and only the latter with their terminal 
screws extend above the solution, the remaining plates 
being completely immersed. The number and magnitude 
of the interstices between the plates depend upon the 
intensity of current employed and the quantity of 
bleaching lye required. Simple as is the construction 
of the apparatus, its use is even more so. From a suitable 
tank or barrel a continuous stream of brine is fed to the 
electrode trough, being discharged from the same as 
finished bleaching lye. As only the two end electrodes 
are in direct connection with the generating source a 
certain E.M F. is, of course, necessary to overcome the 
resistance offered by the solution. Ordinary continuous- 
current dynamos which are employed for illuminating 
purposes at night may, therefore, be used during the 
day for the production of bleaching lye. With an E.M F. 
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of 65 or 110 volts it is possible within the space of 10 
hours to prepare three cubic metres of bleaching lye from 
500 to 400lb. of salt. 


The Electricity Works at Paderno d'Adda.— 
Mr. Ernesto Vannotti describes in the Elektrotechnische 
Zeitschrift the turbine-driven plant installed at Paderno 
d'Adda, for the transmission of power to Monza and 
Mailand, 33 km. distant. Current is generated by this 
plant at an initial pressure of 13,500 volts, which fact 
lends to it particular interest. The power station, which 
is designed for an eventual capacity of 13,000 e. h. p., 
consumes 45 cubic metres of water per second, with 
a fall of 28:81m. at low water, and 52 cubic metres 
with a 24:86m. fall at high water. The turbines are of the 
Jonval type with horizontal axes, and each developes 
2,160 b. p. running at 180 revolutions per minute. To 
these are attached, by means of Zodel elastic couplings, the 
generating machines, which latter are of the three-phase 
alternating type, with stationary armatures and rotating 
fields, excited by direct-coupled dynamos, giving a maximum 
output of 38 kw. each. Four units are at present installed. 
Messrs. Brown, Boveri, and Co., of Baden, it may be 
mentioned, supplied the alternators, which are constructed 
on the Brown principle—that is to say, the armature is 
supported on either side by eight arms branching radially 
from two hubs, the latter being carried in turn by 
cylindrical bearings fixed to the journal pedestals. In 
this manner inspection of the coils is facilitated, since the 
armature may be easily turned about its supports, besides 
which more exact centering is secured. The armature 
coils are wound through special seamless insulating tubes, 
which before use were subjected to a six hours’ insulation 
test with 30,000 volts. To obtain a better cooling surface, 
the exposed ends of the coils are divided into groups and 
spread out. The rotating magnet system consists of 28 
circular-shaped exciting coils wound upon iron cores with 
laminated pole-shoes, and carried by a steel flywheel 
cast in one piece. The inner diameter of the armature 
measures 4:100m. and the outer 5-140m. As the leads to 
Mailand are divided into two halves, the generators are so 
designed that in case of one half breaking down, thua 
necessitating the transmission of the whole energy over 
the other half, they may be worked up to 15,000 volta 
with a load of 75:5 amperes per phase by cos $— 0:8 and 
the great fall of E.M.F. in the mains so compensated. 
Tests proved the efficiency of these generators on a load 
of 64:5 amperes per phase at 15,500 volts terminal pressure, 
cos $ —1, to reach 95:1 per cent., while on a load of 79 
amperes at 15,500 volts, cos ¢ = 0:8, the efficiency amounted 
to 95:4 per cent., including the lo:s in the exciters. The high- 
tension transmission cables are carried 10m. above ground 
upon iron poles spaced 60m. apart. At present there are 
three of these cables in position, consisting each of three 
copper wires of 9mm. diameter, arranged in the form of an 
isosceles triangle with 60cm. sides. The energy loss in 
each line when fully loaded amounts to about 10 per cent. 
But while the self-impedance and capacity of a single wire 
may be neglected, the self-induction of the lines as well as 
their mutual induction, on the other hand, represent 
a value which is not to be depreciated. The phase 
distortion on short-circuit amounts to 45deg., while the 
fall of potential over each line is 8:1 per cent. at full load 
(80 amperes) cos ¢ — 1, and 11 7 per cent. when cos $ = 0388. 
As Mr. Ernesto Vannotti, in concluding, justly observes, 
the success of this station marks a great advance in the 
evolution of the high-tension machine—an advance espe- 
cially meritorious having regard to the circumstance that 
machines for the direct generation of so high a pressure 
had not previously been constructed, 
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NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND d. FITZGERALD. — 


(Copyright. | 
CXLII. 


The more slowly, up to a certain point, an accumulator 
is discharged, the greater is its apparent capacity. This 
fact may be instructively illustrated by time-capacity curves 
of discharge. A characteristic curve of this kind is the 
same for any weight of plates, or of cell complete, in the 
case of a given storage battery. In considering these 
curves it must be borne in mind that when we want to 
increase the time of discharge—down to a given P.D.— 
we must necessarily decrease the rate of discharge. (This 
may seem a very trite observation, but I bave found it 
very necessary indeed when the curves are first put before 
the learner.) The following diagram, applicable to the 

quick-charge Tudor Seele exhibits the increase of 
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capacity with time of discharge, and the decrease of 
current corresponding to such increase. The curve of fall 
of current is ordinarily omitted, as in the case of Figs. 2 
and 3, since it approximates to an inverse replica of the 
capacity curve, and the current for any given period of 
discharge is simply the ordinate of the curve corresponding 
to that period, divided by the abscissa ; since 


amperes = ampere-hours _ ordinate 
hours abscissa 


According to these curves, experimentally obtained by 
M. Blanchon, the maximum capacity practically is obtained 
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half-hour discharge is 55 per cent. of the maximum. Each 
indicated value on the capacity curve corresponds to an 
average current on the ampere curve cut by the same ordi- 
nate, and vice versd. These, says M. Blanchon, “are 
practical curves of the Tudor cells. Similar curves for 
cells with heterogeneous formation (‘pasted ’ plates) would 
have to take into account that the electrodes must not be 
used at discharge rates of one hour but of 10 hours. The 
curve of capacities would be much more inclined to the 
axis of x; the capacity for a two or one hour chargo would 
not attain 40 or 30 per cent. of the 10 hours’ capacity ; and 
the capacity for a half-hour discharge would be nearly 
insignificant." Much progress, however, has been made in 
the manufacture of plates of the pasted or Faure type 
since the above was written, although it is questionable 
whether the condition of comparative permanence has 
been attained in this direction. The most serious danger 
in plates of the Faure type is the disintegration of the 
peroxide active material, which it is sought to remedy by 
the use of supports external to the active peroxide, and in 
contact therefore with the electrolyte. My own view is 
that this danger will have to be obviated by the use of a 
conductive compound, mainly composed of peroxide of 
lead, which will not disintegrate in use ; and compounds of 
this character have long been under test in the laboratory 
with satisfactory results. 
CXLIII. 


With the additional datum that the maximum capacity 
per pound of plates is from 3 to 3:7 ampere-hours, which 
would make the capacity per pound of battery about 2:5 to 
2:85 ampere-hours, the above curves become of real practical 
value, in traction work especially, so far as relates to the 
Tudor accumulator. And similar curves—or rather a 
similar capacity curve, since, as above explained, the 
ampere curve may be omitted—can be constructed for any 
accumulator which bas been discharged at various rates. 
From such curves the weight of plates, or of cell complete, 
required for a discharge of so many ampere-hours in a 
given time, and also the mean current corresponding to 
this discharge, may be obtained, if not by mere inspection, 
at least with very little calculation. As the curves for any 
given cell are constant for any weight, either of plates or 
of cell, it is very convenient to express the capacity as 
ig rie per unit weight—pounds, hundredweights, 
or kilogrammes—of plates or of battery. For the present, 
at least, we may adopt the pound avoirdupois as our untt. 
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when the time of discharge is 10 hours. If the time of 
discharge be halved, the fall of capacity is only 10 per 
cent., but when the time of discharge is further diminished 
the capacity falls quickly. Thus, at two hours the capacity 
is only 65 per cent. of the maximum, at one hour about 
45 per cent., and for the very low period of discharge of 
half an hour the capacity, as shown by the curve, is only 
30 per cent. of the maximum. It has, however, been 
stated by Mr. Pescatore* that the capacity obtained in the 
The Electrical Engineer, Sept. 17, 1897, p. 369. 


But the question arises, shall we express capacity in 
ampere-hours per pound of plates, or in ampere-hours per 
pound of cell? The manufacturer might with reason point 
out that thetrue criterion for a storage battery is the capacity, 
at a given rate of discharge, of the plates—that the weight 
of the containing boxes may vary according to circum- 
atances, according to the price of materials, and at the 
option of the purchaser. And, with equal reason, the man 
who requires an accumulator may say that the weight of 
plates that will do a certain smount of work is for him an 
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insufficient and unsatisfactory datum—that the construction 
of a light and strong receptacle, the diminution or the 
increase of the weight of electrolyte so as to utilise the full 
capacity of the plates without having excess of fluid, are 
matters to be considered by the manufacturer and settled 
between him and the electro-chemist. 

I think it is desirable, therefore, to give two sets of 
curves expressing capacities at practically possible rates of 
discharge—viz., Fig. 2, from which may be calculated the 
weight of plates, and Fig. 3 to allow of the calculation of 
the weight of battery complete, corresponding to any 
required quantity of electrical work to be effected in any 
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of plates is 5*6 ampere-hours, nearly; whilst, if the discharge 
be prolonged to 84 hours, it becomes 6:1 ampere-hours. 
The corresponding storage capacities per pound of cell are, 
for the two periods of dücharyo respectively, 4:42 and 
4:9 ampere-hours. In Fig. 2, the curve for this cell intersects 
the curve S, at a point corresponding to a period of 
discharge of about 54 hours. 


CXLV. 
The curves T (Figs. 2 and 3) show the increase of avail- 


able capacity with time of discharge in the case of the 


Tudor cell; but in addition to this—which is exhibited 
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given time. It must be understood that there is no finality 
in the data on which these curves are based; they are 
subject to correction, and I shall be glad of further data 
whence similar curves may be derived. 


CXLIV. 

The curves K and L relate to E.P.S. cella of the types 
indicated by the letters. They are inserted mainly for the 
purpose of comparison. The curve K (Fig. 2) shows by 
Inspection (1) that the minimum safe period of discharge 
is about three hours and ten minutes; (2) that for this 
period of discharge the capacity per pound of plates is 
about 1:77 ampere-hours ; (3) that if the period of discharge 
be increased to, say, five hours the capacity becomes aug- 
mented by 21-4 per cent.; (4) that no appreciable gain in 
capacity will be obtained by prolonging the time of dis- 
charge beyond eight hours ; and (5) that when the discharge 
takes place in eight hours thirty-six minutes the capacity 
is a maximum of 2°37 ampere-hours per pound of plates. 
Now, turning to the curve K in Fig. 3, we perceive that, 
for the first-mentioned period of discharge, the available 
capacity per pound of cell is about 1:15 ampere-hours, 
whereas the maximum capacity per pound of cell, obtained 
s a discharge extending over eight hours, is 1:54 ampere- 

ours. 

In regard to the curve L (Fig. 2), this indicates (1) that 
the cell cannot be safely and completely discharged (to the 

int at which the E.M.F. falls to 1:9) in a period of time 
ess than nine hours and forty minutes; (2) that for a 
discharge extending over this period the available capacity 
per pound of plates is 575 ampere-hours; and (3) that if 
the time of discharge be extended to 12 hours the rise in 
capacity is from 3°75 to 3'9, or 4 percent. In Fig. 3 we 
find that the capacity per pound of cell for a nine hours 
forty minutes discharge is 2'4 ampere-hours, and if the 
discharge be extended to 12 hours, the increase in capacity 
will be 4 per cent., as in Fig. 2. 

I should have been glad to insert a curve for the E.P.S. 
T-type cell, but I had no data available for the purpose. 
I may mention, however, that the minimum safe period of 
discharge is slightly under three hours,and that the capacity 
5 of cell for this period is 2:2 ampere-hours. 

e so-called Faure-King cell, which, like the Fulmen 
cell, is a modification of one invented by Donato Tommasi, 
is not amongst the curves shown in Figs. 2 and 3, but the 
following data will enable the reader to insert it in both 
tables. For a five hours’ discharge the capacity per pound 


also in Fig. 1—the curve in Fig. 2 shows the available 
capacity per pound of plate, and the curve in Fig. 5 shows 
the capacity per pound of cell, for any period of discharge 
from half an hour to 10 hours. These curves intimate, 
moreover, that this cell may, safely and practically, be 
discharged in 30 minutes, and that it is the only one, at 
least amongst those represented in the diagrams, which can 
be discharged in so short a period. But, of course, they 
do not show—what ought to be specially mentioned in the 
case of this cell—that it will withstand careless treatment 
and rough usage and belongs to a long-lived type. The 
distinctive character of this battery, however, resides in 
its peroxide element ; the spongy-lead element being of an 
ordinary description. | 

The storage batteries to which the remaining curves 
apply are: E, the Epstein; R, the “ R type or Manchester 
plate “Chloride” cell; C, the “Chloride” traction cell 
(Société anonyme pour le travail électrique des Métaux); 
S, the “S” type “Chloride” cell; and F, the Fulmen 
accumulator. 

— a 


HIGH-VOLTAGE POWER TRANSMISSION.“ 
BY CHAS. F. SCOTT. 
(Concluded from page 83.) 


Troubles have arisen on some lines by the burning off of 
pins by the passage of sparks from the outer edge of the 
insulator to the pin. These sparks make small holes in the 
pin no larger than a needle point, but after continuous 
sparking for some time the pin becomes entirely charred. 
An iron pin suggested itself as a remedy, but additional 
strains and liability to breakdown are liable when a con- 
ductor is placed within the insulator. The burning off of 
pins has occurred where small porcelain insulators are 
porous and the outside glaze is imperfect, while the glaze 
on the inside is good. hen the porcelain is filled with 
water the current readily passes through it to the lower 
rim of the insulator and then sparks across to the pin. In 
one place which has been running for about three years 
some 250 pins burned off. The early insulators have been 
replaced by larger and better ones, and this defect has 
disappeared. 

A 10,000-volt line which runs for a dozen miles or more 


* Paper read before the American Institute of Electrical Engi- 
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within a few hundred yards of the Pacific coast has burned 
cross-arms on nearly every pole. The cross-arms near the 
ends of the line, which are away from the coast, are not 
burned. Usually the burning appears as a mere blackening 
of the cross-arm for a short space between the insulators 
on one side of the arm. In some cases the charring is 
deeper, and appears on both sides. The side on which 
almost all of the burning occurs is the one toward which 
the winds come from the ocean, bearing the mist of salt 
water. The wire shows discoloration, and the iron braces 
for holding the cross-arms are in a few cases eaten through. 
Moreover, the cross-arms were green and full of sap when 
erected. The early porcelain insulators were porous, and 
have now been replaced, and the pins are of iron. The 
charring has ceased almost entirely since the new porcelains 
were put up. 

It may be observed that in the plants which are herein 
referred to and in the experimental tests, no mention has 
been made of insulators with cups containing oil for 
reducing the surface leakage. Insulators of this kind 
were used in the Frankfort-Lauffen experimental transmis- 
sion line at 30,000 volts. Practically, however, the surface 
insulation is adequate without oil-cups, and the principal 
duty of the insulator is to prevent the current passing over 
the surface and jumping to the pin or cross-arm, a matter 
with which the oil would have nothing to do. 
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Telephone lines are in use in a number of plants placed 
on the poles which carry the transmission wires. The 
telephone lines are usually placed some distance below the 
transmission wires, and are crossed at frequent intervals. 
The telephones in general work very satisfactorily. 

There appears to be practically nothing in power trans- 
mission in Europe using high potentials outside of Switzer- 
land. The installation in Paderno in Switzerland is operat- 
ing at 15,000 volts, the highest voltage which bas been 
used in that country. The damp weather is one of the 
limiting factors. The insulators used are porcelain with a 
i petticoat. g“ 

The highest voltage which is used for transmission is in 
the Provo plant of the Telluride Power Transmission Com- 

ny. at Utah, which transmits power 35 miles to the 

ercur mills at 40,000 volts. Raising transformers are 
three in number, and are connected in the star form. Each 
transformer has a capacity of 250 kw. The middle points 
of both the high-tension and low-tension circuits are 
grounded. In general design these transformers resemble 
the transformers used in the high-tension tests at Telluride; 
the design and construction having been under the direc- 
tion of the same man in both cases. The line extends from 
Provo at an elevation of 4,500ft. to Mercur, at 2,000ft. 
above Provo, and the line reaches an extreme height of 
about 10,000ft. above the sea level. Three miles of the 
line are strictly mountain construction. The lightning 
protection is afforded by choke-coils and Wurts non-arcing 
metal arresters. The insulators are of glass. The design 
was based on the tests at Telluride, and they were made 


especially for this plant. The form is shown is Fig. 16. 
The insulators are held on special pins of oak, which are 
thoroughly paraffined. The lower part of the insulator is 
5in. above the cross-arm. 

In dry weather there has been no difficulty whatever in 
operating. The insulators do their work as effectively as 
could be expected if the voltage were only a few thousand 
volts. When everything is dry the line will operate 
without difficulty, even if some of the insulators are off and 
the wire rests upon the cross-arm. When it rains there is 
sometimes trouble. It is indicated in the station by the 
ammeters giving quick swings, showing momentarily strong 
currents. Sometimes this is apparently a short-circuit, and 
blows a fuse. In every case when there has been trouble 
on the line it has been in rainy weather, and broken 
insulators have been found which located the trouble. It 
is certain that in most cases these have been previously 
broken by bulleta, and in other cases it is probable that 
the insulators were likewise broken. It is believed there- 
fore that had there been no intentional breakage of insulators 
there wonld have been no trouble upon-the line since the 
plant began operating in February last. A few of the 
insulators near the station are not far from the overflow, 
and are in a moisture equivalent to a rain all the time 
without doing any damage. Snow has often backed from 
the cross arm up against the bottom of the insulator and 
around the first petticoat. It is usually found that the 
part of the insulator around and near the wire does not 
receive deposits of moisture or frost but remains dry, the 
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particles being repelled. At this plant, current for about 
700 b.p. is carried through three fuses of copper wire 
O-Olin. in diameter. Iron wire is used on a branch line 
for transmitting about 100 h.p. for about three miles. 

This plant has been in operation in winter and in summer, 
* in thunder, lightning, or in rain," the sole supply of power 
for the enormous De Lamar mines and mills at Mercur, 
and is a happy and fitting consummation of the high-tension 
tests described in the beginning of this paper. 


LIMITATIONS OF HIGH-VOLTAGE TRANSMISSION. 


The important commercial question is: to what distance 
can power be transmitted?! The relation between distance 
and voltage is well known. The same weight of copper 
can transmit with equal efficiency the same power to any 
distance provided the voltage is increased directly as the 
distance is increased. The limiting commercial ratio 
between voltage and distance is easily found. If the 
distance be three miles per 1,000 volte, and the loss 16 per 
cent., the cost of copper is about 20-00dol. per horse-power. 
The interest on the latter investment is about 1:00dol. per 
year. A distance in miles equal to three times the number 
of thousand volts may therefore be covered without an 
excessive annual charge per horse-power for copper. The 
limits to the voltage which are practicable depend princi- 
pally upon the insulator and upon the loss between wires. 

The Insulator.—The two fundamental requirements are 
dielectric strength sufficient to prevent puncture, and a size 
and form which will prevent the passage of the current 
around the insulator. A given insulator will be adequate 
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for a higher voltage where the atmosphere is comparatively 
pure and dry than it will be under other conditions. The 
rapid progress which has been made in the design and 
construction of insulators during the last few years will 
doubtless provide an insulator which will accommodate the 
highest voltages that can be used due to other limitations. 
The insulator therefore while remaining the critical point 
in a transmission system will probably not determine the 
limit of practicable voltages. 

Loss Between Wires.—The loss between bare wires at 
high voltages seems to determine a positive limit, beyond 
which the voltage cannot be increased. This loss is subject 
to variation due to diameter of wire, distance between 
wires, and wave form of the E.M.F., but the variations 
which may occur under favourable commercial conditions 
locate the point of increase of loss about 50,000 or 60,000 
volts. Under favourable conditions this may be raised 
somewhat, but it is not probable that any material increase 
can be made. 

Amount of Power.—The amount of power to be trans- 
mitted involves some interesting commercial limits. There 
are certain elements in a transmission which do not vary 
greatly with the amount of power transmitted. Thus, the 
charging current to the line will be practically the same 
whether the wire will transmit 1,000 h.p. or 100 h.p. If 
the charging current happens to represent 500 h.p. it would 
be insignificant in one case, but for the smaller output it 
would require generating apparatus several times that 
necessary for the actual power. It is not mechanically 
practicable to use wires as small as would be sufficient, in 
80 far as conductivity is concerned, for transmitting a small 
power. For example, a No. 7 copper wire, which is as 
small as is ordinarily used, if employed in a three-phase 
circuit 50 miles in length, will transmit over 1,000 kw. at 
40,000 volts with 10 per cent. loss. If only a few hundred 
kilowatts were to be transmitted, the cost per kilowatt 
would be excessively high, and, on the other hand, a lower 
voltage could be used without undue loss. In some cases, 
indeed, where a high voltage is used for small power—as, 
for example, on a branch circuit—an iron telegraph wire 
would have ample conductivity. In other cases an 
aluminium wire could be used to advantage, as an aluminium 
wire of the same conductivity as a copper wire has only about 
half the weight, and possesses greater mechanical strength 
in ee n to ite weight. It may also be noted that 
high-voltage transformers cannot be economically built for 
small output, as the insulation spaces required are so 
large. The cross-section of the copper is often not more 
than 10 or 20 per cent. of the area of the opening in the 
iron. The cost per kilowatt increases very rapidly when 
the size of transformer falls under a few hundred kilowatts. 

Cables and Conduits.—The overhead transmission line has 
been considered, and its limitations are the insulating 
strength of the insulator and the losses through the 
intervening medium. In a cable or a conduit the insula 
tion must be provided continuously instead of at points 
100ft. apart. Rubber-covered cables are made for 10,000 
and 20,000, but it is quite possible that it will not be 
commercially practicable to make cables for much higher 
voltages. The effect of continued electric stresses on the 
insulation of the cable, which is an unknown factor, may 
prove to be a very important one. A conduit composed of 
& pipe containing oil, in which the wires are separated 
by glass tubes, has been proposed. Many mechanical diffi- 
culties arise in constructions of this kind; the cost is high, 
and the action of continued high voltages on solids and 
liquids opens a field which is little known. A suitable 
insulation on the wires on high-voltage lines may enable 
higher voltages to be used than can be used with a bare 
wire. Liquid air, with ite high insulating properties and 
the low temperature and consequent high conductivity 
which it would give to a conducting wire, may enable us 
to use air insulation in a new way. 

Difficulties and Precautións.—High voltages have been 
referred to in this paper with perhaps undue familiarity. 
Familiarity with high voltages is not one which breeds 
contempt. A voltage which can produce sparks several 
inches in length, which can be felt through several 
feet of air, which causes hissing sounds, which produces 
luminosity, and which in a confined room generates 
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strong odours of ozone, is one which creates profound 
respect. Dangers and difficulties accompany it, and the 
highest intelligence, vigilance, and excellence must be 
employed to avoid accident and ensure success. While 
ordinary types of construction do not seem to reach their 
limitations until some 50,000 volts is reached—and pressures 
of this order have been and are in regular use—nevertheless 
they are not to be used indiscriminately or where they can 
be avoided. There are difficulties enough in handling 15,000 
and 20,000 volts. As the pressure is raised the liabilities 
to trouble increase at an alarming rate. It is, however, a 
fact that these voltages have been and can be used, and 
also that no new or modified methods of transmission will 
be required before 50,000 or 60,000 volts can be employed 
for distances up to 150 or 200 miles. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Institution Wiring Rules. 
BY R. E. CROMPTON (PAST-PRESIDENT). 


Nearly four years have elapsed since the Council decided 
that the Institution wiring rules should be revised. A 
committee was then appoiuted to deal with the matter, and 
subsequently sat throughout the greater portion of two 
sessions, with the result that the revised rules were issued 
in July, 1897. I have discussed these rules with several 
gentlemen who are competent to express an opinion on 
the matter, and I find the general feeling to be that the 
labours of our committee were not misspent, and that the 
rules in their present form are, of all those now in existence, 
the best fitted to become the standard set accepted by all 

ties. 

My object, therefore, in writing this note is to try and 
promote the adoption of the Institution rules as the standard 
rules to be prescribed by consumers, insurance companies, 
and municipal authorities, and to be worked too by wiring 
contractors. Of these four classes, the fire insurance 
companies are of course the most interested, as they act 
as guarantors of the safety of installations passed by them, 
and it is to the gentlemen who act as inepectors and 
technical advisers to the insurance companies that I 
primarily address myself. The objects which the committee 
had in view when framing the present rules were identical 
with those of the fire insurance companies, every principle 
laid down, and every detail described having for its object 
the avoidance of fire risk. I say this advisedly, for although 
some few details were intended to prevent either danger to 
person from shock or discontinuity of supply, yet even in 
guarding against these dangers we are indirectly guarding 
against fire risk also. At present there are issued by fire 
insurance companies several distinct sets of rules, differing 
among themselves, indirectly in principle, but mainly in the 
size and carrying capacity allowed tor the. comduciors and 
in small matters of dimension. Ii these respects | oelicve 
the Institution rules occupy a midway pe8itiun—Ut.at Is to 
say, they are more Stringent than sume and less so than 
others, but all are dealing with the same questions of 
electrical supply and with the same fire risks. Why, then, 
should this diversity in rules continue? Is not this the 
time for us to invite insurance inspectors to appoint a com- 
mittee to decide in what points the Institution rules can be 
improved, made more (or less) stringent, or added to, so 
that they may be satisfactory to all, and may thus establish 
that uniformity which will undoubtedly result in simpli- 
fying the work of contractors, and which therefore, 
assuredly, in the end, will give the consumer better value 
for his money! The committee throughout tried to place 
themselves in the position of fire insurance inspectors, and, 
if I recollect aright, the rules in their draft condition were 
sent out to a number of inspectors for their criticisms and 
remarks, and all criticisms received were accepted and dealt 
with as far as was possible. If it isa fact that these rules differ 
in points which fire insurance inspectors consider vital, now is 
the time for these gentlemen to come forward and give us 
the opportunity of amending or supplementing them ; but I 
sincerely hope that this discussion will open the eyes of 
everyone to the desirability of uniformity, and to the great 
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waste of time, and the annoyance to consumers and every- 
one concerned, that arise from the multiplicity of rules 
which at present exists. It has been said that the Institu- 
tion rules cannot be enforced. It is true that the Institu- 
tion as a body cannot enforce its rules, but in drawing 
them up it did the next best thing—it appointed, from 
amongst those of its members who were best qualified to 
deal with this matter, a committee to draw up a set of rules 
which would be a guide to any consumer, and which could 
be adopted and enforced by anyone having the requisite 
authority. In fact, all that is now required is that wherever 
the words should be” occur in the rules, the words “ must 
be” should be substituted. 7 


Rules for the Regulation of the Wiring of 
Premises for Connection to Public Supply Mains. 
BY J. PIGG, ASSOCIATE. 


The importance of ensuring the performance of good 
work in the wiring of premises for connection to public 
supply mains for lighting or power purposes can scarcely 
be over-estimated from whatever standpoint it may be con- 
sidered. That the importance of this subject is recognised 
is shown by the attention recently given to it. Hitherto, 
however, attention has been mainly concentrated upon the 
merits of different systems of wiring, or, more correctly, 
upon systems of protecting wiring, to the exclusion of other 
matters of hardly less importance. 

The writer has recently had occasion to examine the 
rules issued by various authorities for the regulation of the 
wiring of premises for connection to public supply mains, 
with results such as would seem to justify calling attention 
to them. Such rules partake of the nature of a specifica- 
tion for the proper performance of certain work; but, 
whilst it is recognised that such rules have, necessarily, to 
be drawn somewhat broadly to cover a variety of cases, the 
divergences in practice and requirements observable on 
examination are so great for what is practically the same 
class of work, and the attainment of the same objects, as 
to excite surprise. 

À cursory examination of the subject shows that there 
are three classes directly interested in the execution of 
reliable work. These are (1) the consumer ; (2) the 
guarantor; (3) the undertaker. Besides these there are 
others hardly less directly interested, such as the Board 
of Trade, and the representative bodies of the profession. 

Of the three classes enumerated, tbe first is seldom in a 
position to specify how the work to be executed on his 
behalf shall be done, or to recognise good work from bad. 
Where the conditions under which the work is to be done 
are issued by the consumer they are, as a rule, due to the 
employment of a consultant, by whose advice he is guided. 
There are, of course, cases where individuals or companies, 
engaged primauily in other than electrical business, find it 
necessary to employ an electrical staff ; and where such 
firms find it desirable to employ outside labour, the specifica- 
tions are drawn by their own engineers, and the work is 
carried out under their supervision. In many cases, bow- 
ever, and perhaps in the majority, the magnitude of the 
work is not sufficient to justify the employment of a con- 
sultant, and the consumer is compelled to. place himself 
under the protection of one or both the 'other classes 
enumerated. 

The second class referred to as directly interested in the 
execution of good work are the corporations which, indi- 
vidually or collectively, guarantee the consumer against 
such risks as are incidental to the occupancy of the 
premises, for the purposes for which they are utilised. 
Such corporations are the various fire insurance companies 
who, from the nature of the risks they undertake, have, 
necessarily, to estimate the possibilities of each case sub- 
mitted to them in all its aspects. Such corporations in 
their capacity of guarantors issue rules which are, more or 
less, applicable to the generality of cases, and which are 
subject to modification to suit special circumstances. The 
guarantor, where the risk is undertaken, occupies the 
position of greatest responsibility, in respect of the 
premises, and represents the consumer, in so far as any 
damage sustained by the latter can be satisfied by a 


pecuniary recompense. It is only necessary to say that, 
whilst the consumer obtains advantages of & solid character 
under such a guarantee, the conferring of these advantages 
is contingent upon the striking of a bargain between the 
consumer and the guarantor, and where no such agreement 
exists the corporations referred to have little or no 
interest. 

The third class interested are the private companies or 
municipal authorities which undertake to supply the con- 
sumer with electrical energy. The interests of the under. 
takers differ materially in character from those of the 
consumer or the guarantor, but their maintenance acts 
equally in demanding reliable work. Whilst the consumer, 
or the guarantor on his behalf, is principally interested in 
the execution of work which shall not endanger his premises 
or their contents, the undertakers are more concerned with 
the safety of their generating and distributing plant, and 
the maintenance of & continuous supply to their customers. 

Hence we find that undertakers invariably disclaim any 
responsibility for whatever may happen to the consumer, 
or his premises, or their contenta, through defects in the 
work carried out in adapting the premises to the utilisation 
of electrical energy, which they are to supply ; even when 
such work is done under their rules, and when such rules 
specially ask for facilities for its inspection on behalf of 
the undertakers during its progress. The repudiation of 
responsibility ie, of course, natural, but it should not be 
forgotten that the consumer obtains an indirect guarantee 
by the issue of such rules and from the inspection and 
testing—and gets it for nothing. 

The Board of Trade is interested in the execution of 
good work in its capacity of guardian of the safety of the 
public. The representative ies of the electrical pro- 
fession are interested in the reputation of the profession, 
and are looked to by individual members for guidance and 
advice. Of these representative bodies only one has as yet 
issued such rules. As these bodies, however great their 
moral authority may be, have no direct control over those 
entrusted with the execution of such work as is under con- 
sideration, it is difficult to see how any rules issued by 
them can, however admirable they may be, ever become 
more than the recommendations they are stated to be. 

The methods to be employed in adapting premises for 
the utilisation of electrical energy are, in the main, the 
same everywhere, and the objects aimed at in the issue of 
rules do not differ materially. It would therefore appear 
natural to expect some degree of uniformity in the methods 
of specifying the objects to be attained, at any rate, 
amongst authorities in the same class. An examination of 
the rules issued by various authorities for the control of 
such work shows very considerable differences in practice, 
and the magnitude of the resulta to be attained in the com- 
pleted work ; and the differences exist, not only between 
the different classes interested, but also between members 
of the same class. 

The Board of Trade regulations for securing the safety 
of the public refer in very meagre terms to internal wiring, 
and practically only fix à maximum leakage as & limit of 
connection to the supply mains. 

The general rules recommended by the Institution of 


Electrical Engineers are not capable of being enforced by 


that body, and it would therefore seem as if the specifica- 
tions under which wiring must be done are narrowed down 
to those issued by the consumer, or, on his behalf, by the 
guarantor, and those issued by the undertakers. ilst 
this is the case, it will not be without interest if the rules 
issued by all the classes referred to are contrasted. 

One of the most important points of amy installation of 
wiring which is intended to be connected to public supply 
mains is the insulation resistance required by those respon- 
sible for, or interested in, the proper performance of the 
work. The subject of insulation resistance is equally 
important from the standpoint of any of the classes 
interested, and it is one upon which there does not seem 
much room for divergence of opinion. Very considerable 
differences of opinion, however, do exist in the require- 
ments of different authorities in this respect, not only in 
the magnitude of the results required, but even in the 
manner of specifying the results to be obtained, and in the 
bases upon which the specifications are drawn. 
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In many cases “insulation,” or “insulation resistance,” 
is specified without any indication being afforded of the 
points between which the difference of potential is to be 
established for the purpose of the test. In some such cases, 
however, the method of making the testa may be inferred 
from the directions respecting the apparatus to be included 
in the test; but in other cases the question of whether 
the insulation resistance will be measured to earth," or 
" between mains," or both, cannot be determined from the 
specification. In other cases, again, the insulation resistance 
specified is to earth," and in still further instances the 
insulation resistances required “to earth” and “ between 
mains " are both specified. 

The manner in which the insulation resistance required 
for any installation is specified varies greatly with different 
authorities. The Board of Trade regulation, No. 41, indi- 
cates the minimum insulation resistance by specifying the 
maximum leakage allowable as a proportion of the maximum 
current used for the purposes of the installation. The 
regulation does not directly specify the method of making 
the tests to determine the value of the leakage current, or 
the testing pressure to be used, but the only reasonable 
interpretation would lead to testa to earth " and “between 
mains,” with a pressure equal to that ordinarily used in 
the installation. Under such conditions of test, tbe testing 
eurrent would have the same value as the leakage current 
from the wiring during ordinary use. 

Such a method of specifying the results to ba obtained 
may be put in the general form : 


Leakage current -2 ; 


when =P E. 

ce R 7 
where p is a constant, depending for its value upon the 
opinion of tbe framer of tbe rule; A is the maximum 
etrength of the working current in amperes; E is the test- 
ing pressure in volts; and R is the insulation resistance 
required in ohms. 

e specification of the Liverpool and London and Globe 
Insurance Company is similar to the Board of Trade regula- 
tion already referred to, but differs, however, in that the 
maximum strength of the leakage current is only balf that 
allowed by the Board of Trade regulation, with double the 
working pressure for testing. 

The rule of the Institution of Electrical Engineers relating 
to the insulation resistances to be exacted gives the values 
as the ratios of a constant resistance to the maximum 
strengths of the working currents of the respective installa- 
tions, or, in a general form— 

R=, 

where R is expressed in megobms, and A is the maximum 
current in amperes used on the installation. Under this 
rule, also, the testing pressure is to be twice that used in 
ordinary working ; and, witb the exception of a set of rules 
issued quite recently, the rule has the distinction of being 
the only one that has come under the author’s notice in 
which the duration of electrification is specified. 

The rule of the Institution of Electrical Engineers is 
followed, more or less closely, by a number of other autho- 
rities ; the principal difference being in-the values assigned 
to 


Another form of specification, very closely allied to that 
of the Institution of Electrical Engineers, is that in which 
the insulation resistance is indicated by the number obtained 
by dividing another number by the number expressing the 
maximum strength of the working current in amperes. In 
this form of specification the differences exist in the values 
assigned to the number which is to be divided. 

The method adopted by the Phoenix Fire Office differs 
from those already referred to in that the actual resistances 
required for installations of different numbers of lamps are 
directly specified in ohms, and are not to be derived from a 
general equation. The range throughout which the insu- 
lation resistances are specified is between 12 and 1,000 
lights, irrespective, as far as the specification shows, of the 
currents required by individual lamps, and, within the 
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limits to which the rules are applicable, of the pressure 
used on the installations. The Phonix Fire Office rules 
have the distinction of being the oply set of rules with 
which the author is acquainted in which the insulation 
resistances required for installations using alternating 
currents are double those required for, otherwise, exactly 
similar installations where continuous currents are used. 

À number of authorities specify the insulation resistances 
required in the same way, but the actual values required 
vary considerably. In one case, however, which has come 
under notice, the figures are specified as for 33-watt lamps 
or their equivalent. 

An examination of the fignres given by different autho- 
rities shows that the requirements differ not only between 
the authorities concerned, but that differences exist in the 
requirements for installations of different numbers of lam 
to be supplied by the same authority. Thus the Phonix 


Fire Office specifies as under : 
12 light .. à.à. 1,000,000 ohms. 
d MEE 500,000 „ 


These figures are equivalent to 12 megohms and 12:5. 
megohms per light respectively, and the latter figure is 
maintained throughout the whole subsequent range of the 
specification. If the figures specified by other authorities 
who use this method are examined in the same way, it will 
be found that they are by no means so consistent in this 
respect. In one case, for example, the requirements com- 
mence with 60 megohms per lamp, rise to a maximum of 
112 megohms, and fall again to 60 megohms, all in a range 
of 300 lamps. ‘Thus, consumers having installations of 
10, 150, and 300 lamps would have to obtain insulation 
resistances at the rates of 60, 112, and 60 megohms 
respectively for connection to the same supply mains. 

Another method of specifying the insulation resistance 
required is that, where the values are expressed as the 
ratio of a constant resistance to the total number of lamps 
fixed on the respective installations. Such requirements 
may be expressed generally by 

* R= RN 


) 


where R is the insulation resistance required; R, is a 
constant resistance for any one set of rules; and N is the 
number of lamps fixed. 

Since R, is the insulation resistance per lamp, and for 
any one set of rules is constant, we see that the differences 
between such specifications and that of the Phoenix Fire 
Office is in the wording of the rules, and the values assigned 
to R, only. : 

Another variation of this manner of specifying the 
requirements is that in which the insulation resistance is 
specified as to be not less than 100 lamp-megohms for 
installations of above a certain size. 

Yet another method of specifying the requirements in 
this respect is that in which the insulation resistance is 
to be not less than | 

R= 


n 


-where R, is a constant resistance, and n is “the number 


of points.” 
(To be continued. ) 


At the meeting of the Institution held on Thursday, 26th ult., 
with Prof. Silvanus P. Thompson in the chair, the discussion on 
the electric wiring rules was commenced. Before calling on the 
speakers to discuss the papere, Prof. Thompson announced that 
under the old articles of association the hon. members were 
reatricted to eminent men who were not actively engaged in the 
electrical profeasion. Since the new articles came into force on 
Jan. 1 last this regulation had been amended. The Council had 
been desirous for some time of electing Lord Kelvin an hon. 


member, and, on receiving an intimation from him that he would 
agree to the proposal, they had that night added his name tothe . 


list of hon. members. 9 2 | 
Mr. R. E. Crompton, in opening the discussion, said bis views 
were contained in the sborb paper which had been sent to those 


present, and that he wished to call attention to the advisability off 


making thé Institution rules the standard rules throughout the 
country. He advocated that any alterations or modifications 
required to bring them in line to local requirements ehonld be 
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added: The committee, in preparing these rules, had gone most 
carefully into the matter, and the committee were, he might add, 
entlemen of exceptional experience. They had not hesitated, 
owever, to call in engineers who had had special experience in 
connection with the wiring of buildings. In this way the con- 
clusions of the committee had been submitted to a large number 
of outside engineers in order that they should be as acceptable as 
possible to all. In discussing the papers, he asked those present 
to keep in mind the desirability of uniformity of such regulations, 
and to point out any deficiencies in the Institution rules, or in 
amendments, which would make them more acceptable in certain 
cases. 
Mr. C. H. Wordingham agreed with Mr. Crompton that it was 
a matter of pressing importance to geb a set of rules acceptable 
to all. The want of uniformity pressed most hardly on the con- 
tractors, and he. thought that a conference of the leading con- 
tractors in London and the provinces would help to arrive at 
finality in the matter. It must be borne in mind that there was 
a considerable difference between wiring rules pureand simple and 
the rules that had been issued by the electric light station engi- 
neer. This difference would be referred to in his paper. 

Mr. J. Pigg said that his opinions would be found expressed in 
his paper, and he had nothing to add to them on this occasion. 

Mr. Bernard Drake remarked that having been associated with 
Mr. Crompton, as a member of the sub-committee, in drawing up 
the wiring rules of the Institution, he was naturally interested in 
the present discussion. It had been a matter of regret to him to 
note as a contractor the small extent to which the rules were 
taken as the standard, and they must endeavour to discover the 
cauee, In his opinion it was chiefly due to the tacit opposition of 
the insurance companies, each of which appeared to desire their 
own rules to be adopted. They said with some truth, that they 
bad to pay the piper and should therefore be allowed to call the 
tune. The only way of meeting this would seem to be concerted 
action on the part of the contractors who had to do the work. If 
all would combine and say they would only work under the 
Institution rules the problem would be solved. At present the 
position was absurd, for a contractor bad to agree to carry out the 
rules of the insarance companies interested, and these were 
often diametrically opposite. For instance, two companies were 
interested in one building, the rules of one stated that there must 
be a fuse in every ceiling rose, whereas the other said no fuses in 
ceiling roses would be allowed. They were indebted to Mr. Pigg 
for the trouble he had taken in compiling his paper, especially as 
regards the insulation requirements. When learning engineering 
at Whitworth’s works, he (Mr. Drake) was informed that the 
Whitworth standard screws were arrived at by collecting the 
screws of all the leading makers and striking a mean. Could they 
not adopt the same plan? If the rules were not right let them revise 
them again, but they must avoid the present neceesity for stocking 
apparatus of six or more patterns to meet the same de Cre iun 
Mr. Wordingham’s suggestion as to the starting of an Institution 
laboratory was excellent, but it should restrict itself to certifying 
the reeults obtained under test, and the manufacturers should be 
allowed to witness the test. 

Mejor-General Webber referred to the first set of rules which 
were prepared by the Institution of Electrical Engineers in 1883, 
and pointed out the small extent these rules had had to be altered. 
When the last set were prepared, in only one case had the decision 
expressed in the earlier rules to be reversed. They had tried their 
best to geb the fire insurance companies to act with them in 
preparing these last rules, but had not been successful. He would 
call attention to the fact that where the Institution rules had only 
been revised once, certain of the fire offices had made some nine or 
ten revisions in the same time. He advocated the establishment 
of a testing laboratory under the guidance of the Institution, and 
perhaps other engineering assistance, at which electrical instru- 
ments could be tested and coneulted. He thought that in this 
respect the Kew Observatory practice might be followed. 

Mr. F. Bathurst said that he might be accused of riding his 
hobby horse rather hard when he said that rather than uniform 
rules being wanted, they should require no rules at all if à perfect 
system of house wiring were S opted: At the present time eight or 
ten different systems of electric wiring were competing one against 
the other, aud rules had to be made broad enough to cover all 
these systems. It had been said, and rightly eaid, that there 
had been practically no fires caused by electricity, and hance he 
thought the policy should be to adopt such systems as would 
induce the fire insurance companies to reduce their premiums. If 
the non-tariff offices were approached and gave the desired 
reduction, the others would follow in time. e did not agree 
with Mr. Wordingbam that the station engineers ehould test and 
certify electrical inatruments. That would, in his opinion, lead to 
confusion being worse confounded. He personally believed that 
in earthing one wire the solution of the whole matter would be 
found. With one wire earthed, the cost of an electrical inatal- 
lation would compare fairly with the cost of laying gas- pipes, and 
only half the insulation would be required. In hia opinion the 
electrolytic trouble which had been feared if one wire was earthed, 
would not be found to exist. Being here reminded that the 10 
minutes allowed to a speaker had elapsed, Mr. Bathurst said he 
would send in writing the rest of what he had intended to say. 

Prof. W. E. Ayrton wished to ascertain on what grounds the 
various insurance companies and electrical engineers in charge of 
central stations had determined the ineulation resistance they 
would allow. In some cases as much as 120 megohms yer lamp 
were asked for, whereas in other cases an insulation resistance of 
12 megobms per lamp was accepted. Oa what principle had these 
widely varying figures heen selected? He did not agree with one 


of the previous speakers that an arithmetical mean of the various 
standards should be taken. 

Mr. Gaithorpe said that the company to which he was electric 
ligbting surveyor had accepted the Institution rules with very 
small differences and alterations. He believed that the insulation 
resistance demanded in these rules was reasonably and sufficiently 
high, but he thought some modifications should be made to meet 
the case of wires laid in new buildings on wet plaster. In such 
cages, ineulation resistance was always low at first, even with very 
good work, but in the course of a few months it would be found 
to be all right. He pointed out that the electric supply under- 
taking rules were 10 times more numerous than the fire insurance 
offices’ rules, and varied just as much amongst themselves, In 
certain cases where the installations were inaccessible, he had 
adopted the plan of accepting a certificate of a member of the 
Institution of Electrical Engineers to the effect that the work had 
been carried out in accordance with the Institution rulee. 

Mr. H. Humsn, of the Guardian Fire Insurance Company, 
agreed in the desirability of having uniform rules, and said he 
thought the personal views of the engineers responsible for these 
rules caused the great differences that were found. He saw no 
reason, however, wby they should not all come into line on tbe 
eseential points. The fire offices had naturally to make their 
clauses respecting the working of dynamos and motors 
stringent in all such cases where these machines were at work in 
factories where inflammable materiala were used. The extent of 
the pressure at which installation tests were to be made was 


important. He thought that the formula — gave quite 
am 


The expression volta ., 


lampe 
megobms bad been suggested, and was, he thought, satisfactory, 
except, perhaps, when higher voltages than 100 were used. It had 
been suggested to bring the current used into tbe queation, but he 
thought they were more concerned with the number of lamps u 
than with their candle-power. He believed that he was the first to 
draw up rules for the sectional area of conductors which would 
give a uniform rise of temperature to the same. The standard he 
adopted was 10deg. C. 

Mr. Shepherd said that if the wiring contractors and the elec» 
tric lighting engineers would agree on the matter, he thought the 
fire offices would be bound to join in. 

Mr. Wallis Jones pointed out that the atmospheric conditions 
at the time tbe insulation resistance tests were made were not 
referred to at all in any rule as far a8 he knew. "This made a very 
great difference in the resulte, and would often determine whetber 
the wiring was sufficiently good or not, As far as safety from 
fires went, if the arrangement of fuses was really good, there 
was no danger whatever. Thus five-ampere fuses at 100 volts, or 
three-ampere fuses at 200 volte, gave perfect immunity from fire. 
It was open to question, he thought, if it was a good practice to 
earth one wire of a 250-volt system, as then a nasty shock could 
be got from the other pole. 

Mr. E. T. Ruthven Murray agreed that more uniformity io 
rules was required. It was hard on a contractor in a town to find 
that his wiring rules were changed when the engineer in charge of 
a central station was repl by another. Recently he had 
had to get out a new set of rules for the district he had taken 
over. 

Prof. Ayrton here caused some amusement by asking Mr. 
Murray, if he was so desirous of uniformity, why he had changed 
the rules ? 

Mr. F. C. Raphael said there was no doubt the insulation 
resistance was a great matter, but he thought it would be better to 
take a high value, and level up to that, than to take a mean of the 
insulation resistances required in a large number of casee. He 
had given a good deal of time to investigating the matter before 
he knew that Mr. Pigg was going to prepare his excellent paper. 
In eo doing he had come across one instance in which the central. 
station engineer in charge of one of our largest municipal under- 
takings was responsible for two rules in force which were mutually 
contradictory. The first said that all fuses were to be made of 
tinned wire with a copper connection piece at the end, and that 
in no case was a copper fuse to be used; the other rule said 
that copper fuees were to be used. mE 

Mr. H. Hirst remarked that no one had acted on the suggestion 
Mr. Crompton had drawn out at thé beginning of the meeting. 
He thought it would be good if the Institution would exert some 
strong authority in the matter and made their rules binding on 
their members. 

Mr. F. Brown (of Walsall) said that a good deal of complaint 
had been levelled against the fire insurance offices. The fault he 
had to find in this respect was that they did not inepect their instal- 
lationa in the country. Instead, they sent down a large sheet of 
questions which they asked the engineer to fill in, and they did 
not enclose a fee for the time it would take him in so doing. What 
happened to the ebeets after they had been filled up was not 
known, but he did not believe that they were systematically 
examined. As a result, a large number of small installations were 
equipped in a way which was disgraceful. A good deal had been 
said about the section of conductors, but nothing at all as to the 
permissible drop allowed between the supply terminals and the 
lamps. By using small wires, which, although conforming to the 
fire office rules, gave the consumer an exceedingly poor light, 
certain contractors were able to take work very cheaply. He 
thought that some standard in this respect should be adopted. 

As a number of other gentlemen expressed a wish to speak, the 
discussion was adjourned until the next meeting, which will be 
held on Feb. 9, l 


sufficient protection against fire risks. 
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petroleum is liable to market fluctuations ; the light is subject 


SOME PRACTICAL HINTS ON THE PRODUCTION 
AND USE OF ELECTRICITY FOR LIGHTING 
COUNTRY HOUSES.* 


BY BERNARD M. DRAKE, M.I.E.E. 


The electric light is no longer the light of the future ; it is 
essentially the light of the present, and has come to stay. Only 
afew years back its use in a country house was regarded as a 
curiosity ; now, the redolent oil lamp and guttering candle have 
been laid aside with the high-wheeled bicycle and other relics of 
bygone days. "Thus to the multifarious knowledge of the archi- 
tect nust now be added a grasp of the practices of electric 
lighting and its attendant paraphernalia. Fortunately the 
development of the industry has brought with it simplification, 
and whereas it was usual to cover a wall with switchboards, the 
functions of which were regarded asa trade secret to be imparted 
only to the initiated, now it is found possible to meet all practical 
requirements with three or four switches, which any gardener 
can learn in an hour to manipulate. Any amateur can elaborate, 
but the work of a genius will be stamped by its simplicity. It 
is manifestly impossible in a short paper to do more than skim 
this intricate subject, and the writer has tried to confine him- 
self to the practical points which crop up daily in an architect's 
office, and are searched for in vain amongst the miscellaneous 
text-books on electric lighting at his disposal. It has been 
remarked with some truth that those who know are too busy to 
write books, and those who fail to make a success of their own 
business are ever ready to turn to the instruction of others as 
a means of livelihood ; certainly with regard to electric lighting, 
this applies in more ways than one. In the following remarks 
it is assumed that the superiority of electric lighting is now so 
well proved that no attempt is necessary to make the most of 
its advantages, or to conceal the pitfalla into which the unwary 
may stumble. In discussing the matter with architects, the 
writer feels that to make his paper of practical use he must 
state frankly the pros and cons. of the different courses open, 
even at the risk of conveying the impression that the system is 
not altogether without its drawbacks. 

The first question that naturally occurs in lighting a country 
house is the provision to be made for the generating plant, and 
where it shall be put. "This brings us to a consideration of the 
different developed methods at our disposal, which are briefly 
as follows: (1) steam-engine; (2) petroleum-engine ; (3) gas- 
engine; (4) waterwheel or turbine; (5) wind-engine; (6) 
primary battery. 'The advantages and disadvantages of each 
may be summed up as follows : 


1. SrEAM-ENGINE. 

Advantages.—Is more developed than any other, and being 
made in larger quantities is better value ; more understood by 
local engineers, and therefore more easily repaired ; yields a 
steady light free from pulsations ; has a storage in the boiler, 
and is therefore less liable to sudden stoppage. The two prin- 
cipal classes of steam plants are (1) the Cornish or Lancashire 
separate boiler, requiring a chimney (preferably of brick), which 
supplies steam to an independent engine; (2) the so-called 
semi-portable self-contained engine and boiler. The former is 
by far the most durable, and should be used where hard work 
18 expected or the water produces incrustation. The engine and 
dynamo may be coupled direct, but for country-house work the 
belt is a safeguard, for it is thrown off in case of faulty manipu- 
lation and the dynamo saved from damage. The semi-portable 
occupies less space, and saves considerably in builder's work ; 
it may be advantageously put down where the house will only 
be occupied for part of the year, provided a supply of soft water 
is available. 

. Disadvantages. —À steam-engine requires careful stoking, or 
it will make smoke ; it takes half an hour to get up steam, and 
uses a considerable amount of coal before the run commences ; 
the attendant cannot safely leave it while at work, and it uses 
three gallons of water per horse-power per hour, which must be 
specially treated if it is likely to produce scaling in the boiler. 
There is possible risk of explosion if the water is allowed to 
run low, and it requires considerable outlay in building and 
foundations. 

2. PETROLEUM-ENGINE. 

Advantages.—Requires the attendant only at starting and 
stopping, with occasional visits to inspect bearings. Cartage 
from the nearest station is only one-sixth the weight of the coal 
that would be required for the same output. Requires little 
outlay for foundations and builder's work. Risk of explosion 
practically nil if carefully arranged. Only a small quantity of 
water is required for cooling the cylinder. 

Disadvantages.—Smell of the exhaust, which will travel 200 
yards if allowed to escape from a hot iron pipe as sent out by 
most of the makers, though it can be rendered imperceptible at 
50 yards if properly treated. The same applies to noise of 
exhaust. Engine requires an expert if it becomes deranged ; 
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to pulsation unless sufficient flywheels are provided. Being 
dependent on a separate explosion for each movement of the 
piston, it is more liable to sudden stoppage than a steam- 
engine. The fire insurance companies require special arrange- 
ments to be made for the storing of petroleum. 

5. Gas-ENGINE. 

Advantages. —Requires less attention than steam or petroleum, 
and less cleaning after work. Is more perfected than the 
petroleum-engine, and cheaper in first cost. More easily 
repaired, and less likely to get out of order. No cartage of 
fuel required or trouble of ordering coal or petroleum. Small 
outlay for builder's work. Can be started in a few minutes. 

Disad rantages.— Noise of exhaust if not properly treated. 
Gives a pulsating light unless sufficient flywheels are fitted. 
Requires gas supply to be regular and of even pressure. Risk 
of gas supply being intercepted by frost. Is dependent on each 
explosion for continuity of action. 

4. WATER TURBINE OR WHEEL. 

Advantages. —Where a good head of water is available, it is 
undonbtedly the best source of power, requiring the minimum 
of attention, capable of being started immediately, yielding a 
light free from pulsation, and wearing better than any of the 
preceding engines. Even where there is no large fall at any 
one place it is frequently possible to dam up the course of the 
Stream and carry a pipe to a lower position, where the turbine 
may be placed. Asthe charging only occupies a few hours a 
day, it is often possible to bring into use discarded mills which 
were abandoned as being incapable of providing continuous 
power. It is also practicable to utilise a stream which in itself 
would give only a fraction of the necessary power by allowing 
it to accumulate during the 24 hours. 

Disadvantages. —Extra first cost due to earth work, especially 
with low falls. Risk of stoppage from severe frost. In com- 
paring water power with engines, the interest on additional first 
cost must be balanced against the coal bill saved. 

5. WiND-ENGINE. 


Can only be recommended as an auxiliary in regular practice, 
the cost of accumulators necessary to tide over a long period of 
stillness being far greater than that of an auxiliary engine, apart 
from the fact that an accumulator cannot be kept in order with 
a small charging current. 

.6. Primary BATTERY. 


The direct production of electricity without engine and 
dynamos may be accomplished some day on a practical basis, 
but so far the attempts have proved far more costly than engines 
aud dynamos, and have required too much attendance. Most 
of these have used either zinc or iron, and carbon with nitric 
and sulphuric acid, and have been discarded owing to the 
nitrous fumes produced, the difficulty of keeping the cells in 
order, and the rapid depreciation. Later modifications are 
stated to be an improvement in details, though the outlines 
appear to be the same. Owing to the high resistance and 
polarisation or production of bubbles on the surface of the 
plates, there will always be difficulty in maintaining the voltage 
constant, unless the primary battery is merely used to charge 
an accumulator. 

It will be seen from the above that each case requires an 
individual study of the local conditions and working require- 
ments before deciding what will be best, and it is not a matter 
which can be safely left to the decorator or hot-water engineer - 
to diagnose. The writer has frequently found that a combina- 
tion of gas and petroleum, or turbine and steam-engine, gives - 
the best results. | 

DyNAMo. 

From whatever source the power is obtained, the dynamo for 
ordinary requirements is the same, except that it will be 
required to be fitted with a flywheel for use with petroleum 
and slow-speed gas engines, provided the engine has to be run 
while the lights are used. Where only required for charging 
the accumulators, this may be omitted, as it waetes a certain 
amount of power. The most important features in the dynamo 
for country-house lighting are : | 

1. Absence of Sparking. —Sparking will wear out both brushes 
and commutator. 

2. Perfect Balance of ‘the Armature or Revolving Portion 
of Machine.—Vibration (which can be detected by placing the 
hand on the frame) is one of the causes of what are known as 
flats on the commutator. It is useless to try and bolt down a 
badly-balanced machine, for the trouble will only recur at 
intervals when the bolts have shaken loose. 

3. Strong Shaft and Wide Bearings.—Unless the shaft is 
very strong and the bearings wide there will be trouble from hot 
bearings, for the strain produced by the magnets when the metal 
begins to wear is very great. 

4. Good Automatic Lubrication.—The best form of lubricator 
is a loose ring revolving in an oil bath. This avoids any risk of 
the bearing being damaged owing to the attendant having for- 


gotten to fill the lubricators, for by this system the oil only 


requires renewal after long intervals. 
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5. Absence of 1 heating of the armature and 
magnets, say "7Odeg. above that of the engine-room, means 
unnecessary loss of efficiency. 


AÁCCUMULATOR. 


This may be taken as a necessity in every country-house 
installation, and the position of the room for its accommodation 
will require careful consideration. For reasonable distances up 
to 150 yards the engine and accumulator rooms should be placed 
alongside each other, as the attendant can see that each cell 
charges up equally, which is essential to success. He can also 
switch down the discharge regulating switch, and thus keep the 
voltage on the lamps regular while the engine is running. On 
the other hand, there is more loss of brilliancy iu the lights as 
the full number are switched on than would take place if the 
cells were put in, or close to, the main building. Where the 
current is brought from a distance, or the light will always be 
supplied from the accumulator alone, a considerable saving can 
be made in the cost of cables by separating the engine and 
battery room. This question, therefore, can only be decided 
after a study of all the working conditions. In any case, it 
must be remembered that there should be no direct communi- 
cation between the dynamo and cell room, or the cotton insula- 
tion will be found to rot off the dynamo after a few years. In 
selecting a type of accumulator, the main question is absence 
of attention, which can only be obtained by having the plates 
well apart—say tin.—so that any detached portions fall away, 
instead of bridging across and exhausting the cell. If one or 
two cells are empty the light will be bad, although all the rest 
may be perfect. A slight increase in internal resistance is of 
minor importance compared with the extra reliability obtained. 
In the writer’s opinion, a clear space between the plates is also 
preferable to enclosing them in any form of celluloid bags or 
wrappings, which soon become clogged with oxides. If space 
permits, arrange the stands to be accessible from both sides, as 
they can be more easily examined and handled. 


Metrr.—The use of a registering meter is recommended in 

the engine-room as the best check on the amount of ooal, oil, or 

consumed. It also shows whether the lights have been left 
urning, or used extravagantly. 

Position oF EwoarNE-HovsE.— Place with due regard to 
pore mg wind, and not less than 50 yards from the main 

uilding. ' 
Cost. 

Having considered local conditions as to smoke, smell, noise, 
and labour, the next question is the relative cost of working 
and first oost. The following data may be taken to apply to 
the average country-house installations, and will assist in deter- 
mining the olass of motive power to be adopted : 


A unit=15 lamps of 16 c.p. lit for an hour. 


Fuel,—Coal required per unit.... . 12lb. 
Gas required per unie 50 cubic feet. 
Petroleum required per unit ............ 13 pints. 


Thus, for purposes of comparison, the cost of fuel for the 
engine will be equal with E 

Coal costing 22s. per ton . 
= Gas costing 2s. 44d. per 1,000ft. ............ 
= Petroleum costing 64d. per gallon............ 


The above is a liberal estimate providing for oost of getting 
up steam and contingencies. Although coal usually costs less 
than 22s. per ton, and is therefore cheaper in running cost 
than the other engines, a provision must be made for the 
additional labour, which usually brings the total to about the 
same figure for a country house of average size. 

For large installations the cost per unit is naturally lower. 
The following are the results of a week's recent test with a 
modern generating plant for 2,000 lights, designed by the 
writer : 


=1'4d. per unit. 


Coal for enginnnaakaaaaaass q ˙a 4 Z. 572d. per unit. 

, saeuecatenetveaau ner E QUI Ie MEE 395 m 

Lubricating ink nnne enn 056 „, 

ie,, ð y ĩͤð K kesa a 040 

Rep eere obtuse veu dne ea os PUES 091 M 
Total running cost per unit............... 1°154d. 


Labour.—It is difficult to determine the exact provision for 
labour, but assuming that the man can, in the case of gas or 
petroleum engines, attend to other work while the engine is 
running, whereas he must stand by a steam-engine during the 
run, the following will act as a guide: a turbine will occupy 
one-ninth of his time, a gas-engine will occupy one-sixth of his 
time, a petroleum-engine will ocoupy one-fourth of his time, a 
steam-engine will occupy one-half of his time. With a well- 
designed installation it i uo longer necessary to have a skilled 
engineer to work the plant, provided everything is large enough 
to do its work easily. With such a plant any estate hand, 
groom, or gardener can be taught to handle the apparatus, but 
if the first cost is cut down and the plant is;strained, it is often 
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necessary in theafter working of the plant to spend double what 
should have been necessary. 

Working Cost.—The total units per annum per lamp fixed 
may be averaged at 17 for a house inhabited /for most ^f the 
year, and the average running cost at Sd. per unit, or for 
150 lights fixed, which is a fair sample for a medium-sized 
country house, an annual cost of £37. 10s. This includes pro- 
vision for labour and repairs, but not for maintenance and 
reserve fund, for which a sum of £37. 10s., or 5 per cant. on 
£750, may be laid by annually, though it should not be wanted 
for several years. If interest is to be added, an allowance must 
be made for the cost of gas apparatus or lamps that would 
otherwise have been required. The above are general figures 
which will vary somewhat in each case, but the writer has taken 
them from the results of several hundred installations which he 
has designed and laid down, and it is hoped they will form a 
useful guide in deciding what generating plant to adopt. 

TREATMENT OF Rooms. 

Light resembles happiness; it is a matter of contrast, and 
must be treated accordingly. Mr. Alma Tadema has a small 
door to his atrium, in order that its size may be the more felt 
on entering ; so must the degree of light be graduated through- 
out a building. On entering a dimly-lit hall from the dark it 
appears brilliant ; but this, again, must be eclipsed by the light 
of the reception-rooms. So, too, we must, as in a good photo- 
graph, have our light and dark portions and our semi-tones, for 
a room lit equally throughout gives a flat effect, and is neither 
artistic nor restful. It should also be remembered that the 
pupil of the human eye has considerable power of expansion 
and contraction, and in the presence of a bright light an 
involuntary contraction takes place. When reading with the 
pupil contracted, a tired feeling is produced which may ulti- 
mately result in eye troubles. There is little doubt that the 
ignorance of electricians concerning this simple fact is respon- 
sible for the complications ascribed by oculists to the electric 
light itself. The filament of a lamp is the size of a thread, and 
the eye must not be subjected to the direct rays of this con- 
centrated form of light. Take two lamps of equal power—one 
with a clear globe, the other frosted. Although we know that 

hotometrically the frosting obstructs about 10 per cent. of the 
ight, the remaining 90 per cent. gives more apparent light, 
because it emanates from a larger surface. Thus the secret of 
a restful light is the illumination of a large surface with an 
absence of any dazzling spots of small area. In a room thus 
lit the pupil of the eye expands to its full limit, and the weakest 
eyes can read with a comfort that cannot be obtained in any 
other way. To get this result we must either diffuse the rays 
by transmitting them through a large shade, or we must trust 
to reflection, and project the direct rays on the walls and ceiling 
from some hidden source. The illuminated surface is then 
greater than that of even the largest shades, and the effect more 
restful. We are, however, practically debarred from this treat- 
ment on the score of expense unless the colour of walls and 
ceiling is very light; in the latter case it is capable of wide 
adaptation. The writer believes he was the first to employ a 
combined shelf and picture rail containing a row of hidden lamps 
for reflected light. Pretty effects can also be produced with 
small lamps concealed in the overmantel and in china cabinets. 

Fittings. —We next come to the question of fittings, which to 
the user is a most important item, though to the electrical engi- 
neer it is frequently considered merely a matter of selection. 
In old houses we are practically tied to an adaptation of the 
candle fittings in existence, for they are usually in accordance 
with the style of the room. Objection is sometimes raised to 
the use of imitation candles'as being inartistic, but it must be 
remembered that the designer had the candle in view as the 
basis of his outline, and without it the proportions are wrong, 
and the drip-cups and other parts meaningless. An incan- 
descent lamp springing direct from a candle socket is a squat 
abortion that has nothing to commend it. If, therefore, these 
fittings are to be retained, every effort should be made to get 
the precise effect of candles without their disadvantages, and as 
far as possible to conceal the fact that electric light has been 
employed. The writer remembers once at a dinner party a 
guest congratulating his host on having kept to wax candles on 
the table—and, by the way, he added, What good candles 
they are! 

Examples are shown of the way in which old fittings may be 
treated without detriment to their appearance, and attention is 
called to the economy of shading only the front of lamps placed 
against a wall, for thus tbe full advantage of reflection is 
obtained, and an 8-c.p. lamp will take the place of a 16-c.p. if 
totally enclosed. For shades an equally pretty substitute for 
silk has yet to be found; but horn, glass, and beads are all 
capable of cleaning, and paper is cheap to replace. Celluloid is 
dangerous, as it is capable of being ignited by the heat of the 
lamp. A hint must be given as to the necessity of testing these 
with electric light before making a selection, for if chosen by 
daylight alone, the result is often disappointing. It is possible 
to dispense with metal fittings altogether by working the lamps 
into plaster-work in the ceilings ; but this treatment, unlegs 
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carefully arranged, gives a patchy appearance and lowers the 
rooms. There is also a risk of blackening the ceiling near the 
lamp, due to the currents of air produced by the heat of 
the filament. Care must always be taken to leave a clear space 
round the lamp to avoid risk of fire, for an incandescent lamp 
under certain conditions produces heat enough to char wood- 
work : for the same reason lamps must be kept clear of drapery 
and curtains. 

The following hints on the treatment of the different rooms 
may be of service : as vertical lines on the walls give the idea 
of height, and horizontal lines dwarf a room, so lights placed 
low as standards or brackes should be preferred in low rooms 
to pendants or electroliers hung from the ceiling. 

Dining-Room.—The prominent feature should be the table, 
which may be lit either (1) by a shaded counterweight lamp 
with white inside and some art shade of pink or terra-cotta 
outside, so that the transmitted light may give a becoming 
colour ; or (2) by the adaptation of the candle fittings as shown 
in the specimens exhibited. In the latter case the wires are 
distributed by a patented connector lying under the table 
centre, and so contrived that neither the table nor the cloth 
is pierced. The rest of the dining-room should be in repose, 
with shaded lamps to meet practical requirements. One of the 
best effects produced by the writer is at Chatsworth, where 
powerful lampe are hidden in reflectors at the base of the 
peus all round the room. This not only lights the pictures, 

ut also illuminates the ceiling, and gives a cheerful effect 
without that tired feeling which is a frequent source of complaint 
in electrically-lit dining-rooms. 

Drawing-Room.—This room should be the most brilliant in 
the house, and must be treated for ordinary use with addi- 
tional lights for receptions or dances. Where possible, the 
writer prefers to light principally from the walls and from 
standards, as a top light is unbecoming to ladies, causing dark 
shadows under the eyes. In order to provide for the alternative 
treatment required in summer and winter, a liberal use of wall 
attachments is recommended. Objections are sometimes raised 
to these on the score that they are unsuitable if the room is 
used for & dance, but this difficulty can be overcome by 
suspending side-lights from the picture rail, current being 
conveyed to the lamp by a silk cord lying flat against the wall. 

Bedrooms.—1t is usual to place two lights near the dressing- 
table, and it will be found that there is considerable diversity 
of opinion as to the most popular treatment. In lofty rooms, 
cords pendent from the ceiling are unsightly, although for low 
rooms two counterweight pendants carefully placed will usually 
meet all practical requirements. An alternative treatment, 
which has the advantage of enabling the dressing-table to be 
moved or placed at an angle, consists of two jointed brackets 
attached to the uprights of the mirror, and carrying sliding 
arms capable of being raised or lowered at will The same 
advantage applies to the use of two standards on the dressing- 
table, which would preferably be made telescopic. By the bed, 
or in large rooms on each side of the bed, a bed-standard with 
a swivelling shade should be provided, with hooks in convenient 
positions to enable the fitting to be used asa bracket when 
required, the switch for this lamp being placed within easy 
reach. In passages and staircases two-way switches should be 
fixed in such positions as will avoid the necessity of traversing 
any part of the building in the dark. Switches should, as a 
rule, be fixed near the door, and in well-decorated rooms should 
be sunk to render them as inconspicuous as possible, which is 
usually preferable to any attempt to conceal their unsightliness 
with ornamental covers. 


Picture Lighting.—For the general illumination of the room 
reflectors are most useful if placed at the base of the picture, 
for My this means the light is thrown on to the ceiling and 
diffüsed into the room. With large pictures, however, it is 
frequently necessary to supplement these with a top reflector, 
in which case the lamp must be placed sufficiently high to 
prevent the reflection of the lamp itself throwing a bright patch 
on the picture, the angle of reflection being of course equal to 
the angle of incidence. Side-lights can only be used where the 
pictures will not be seen from any position where the lights 
themselves will be visible. 

Before concluding, the writer wishes to make a passing refer- 
ence to the improvements in gas and oil which are constantly 
being brought to public notice as the latest rivals of electric 
lighting. Statistics have shown that these are an absolute 
benefit to the electrical industry, for frequently the most diffi- 
cult problem before the electrical engineer is to educate the 
conservative householder to the necessity for more light than 
has sufficed for his ancestors. If only he can be induced to 
adopt a brighter light, even if produced by one of the latest 
forms of gas or oil apparatus, the low initial cost of which is 
certainly enticing, he will never be willing to return to his 
former condition. Then after a short time, when the absence 
of oxygen, the smell, and general stuffiness have become quite 
unbearable to him, history again repeats itself, and one more 
name is added to the long list of those who use and appreciate 
the electric light. = | i | 
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ELECTRIC TIMBER SEASONING AND 
PRESERVATION. 


How to obtain a thoroughly seasoned timber at a small 
cost is a problem which has occupied a great deal of atten- 
tion, and many methods have been tried to obtain it. 
Messrs. Johnson and Phillips, at their works at Charlton, 
Kent, have had on view this week a process by which 
timber is seasoned and preserved electrically. The wood 
to be treated is placed in a tank which resta upon insulators 
upon timber supports. This tank contains a solution of 
10 per cent. of borax, 5 per cent. of resin, and 5 per cent. of 
carbonate of soda. A lath tray, upon which is the positive 
pole, is placed in this, and on this again the wood is placed. 
On top of the wood is a thin layer of felt, and on this rests 
the negative conductor (a sheet of lead). On this conductor 
a little water is placed, which has the effect of attracting 
the salts below the wood up through it. The solution 
is warmed by means of a steam-coil, this making the olec- 
trolysis easier. The wood is covered by the solution to 
within a distance about 2in. from the top at the com- 
mencement of the operation, and is gradually lowered 
towards completion of the process. | 

A current of about 600 amperes at 110 volts crosses the 
thickness of the wood, entering from the lower part, which 
is connected to the positive pole, and coming through the 
top, which is connected to the negative pole of the dynamo. 
The current then causes the solution to be sucked from 
the bottom to the top, and the whole mass of wood is 
permeated by the combined resin, borax, and soda, this 
being effected by electro-capillary attraction. 

The displaced sap rises to the surface of the bath during 
the operation, and the resin in it mixes with that in the 
solution. The time required for the operation varies from 
five to eight hours according to the nature and state of the 
wood under treatment, green wood being much easier to 
treat than wood which 18 nearly dry. The solution used 
for the simple procesa of seasoning and preserving the wood 
is a composition called ** Bororesinate de Soude," the resin 
of which seals the fibres of the wood after cooling, and the 
boric acid acts as an antiseptic. The wood after being 
treated is placed in a drying. chamber or in tbe open air. 
The temperature of the drying chamber at Messrs. Johnson 
and Phillips’s was 75deg., but the wood dries perfectly 
well even in the open air, the only difference being that a 
month or so is required instead of a fortnight. The current 
used for the process in the tank is 18 amperes per cubic foot 
per hour, and the dynamos are driven at 110 volts. Taking 
the cost of electrical energy at 1d. per kilowatt, it will be 
seen that the cost of the treating by this procese, without 
considering the drying question, comes out at less than 
vod. per cubic foot. 

This treatment is claimed by its inventors, Messrs. 
Nodon and Bretonneau, to make the wood absolutely 
impervious to damp, and to prevent its decay. Another 
advantage claimed is that few of the insects which usually 
attack wood do so to timber which has been treated. A 
site has been obtained near Charlton Station by the 
Electric Timber-Seasoning Company, upon which they 
propose to erect works. Licenses are also being granted to 
timber merchants, builders, etc., for the erection of suit. 
able plant within their own premises, subject to the 
payment of a fixed sum for plant and annual royalties 
proportionate to the quantity of timber treated, which is 
ascertained by electricity meters. The process has made 
great progress in France. Last April a company was formed 
called La Société Anonyme pour la Senilisation rapide des 
bois et matiéres fibreuses, with a capital of £48,000 in 
shares of £4 each. Business was commenced in November 
last with orders in hand sufficient to keep the works 
employed at their full capacity (2,700 cubic feet per day) 
for upwards of two years. 


Amazon Telegraph Company, Limited.—At an extraordinary 
general meeting of this company held this week, a resolution 
authorising the directors, from time to time, to create and issue 
debentures not exceeding £75,000, such debentures to rank pars 
passu with the existing issue of £125,000, and to be entitled: to 
the benefit of the trust deed of Aug. 5, 1897, was carried. à 
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COST OF MUNICIPAL ENTERPRISE. 


This is the title of a paper read by Mr. Dixon 
Henry Davies at the meeting of the Society of Arts 
on Wednesday last. 'The paper does not bear out 
its title. It is rather a special pleading for limita- 
tion in municipal enterprise. We are heartily at 
one with the author in the moral he inculcaies, but 
we fear his paper teems with statements easily 
refuted, and proved to be inappropriate by those 
who think municipalisation the panacea for all evils 
under the sun. In the paper, cost of municipal 
enterprise" does not deal with concrete examples, 
but masses the local indebtedness, and the author 
exclaims, ‘“ Behold how great! and infers, how 
terrible! When it condescends to touch upon 
concrete examples, these examples are badly 
selected, and will in the hands of clever 
opponents be made to tell terribly against the 
author’s main contention. The broad fact that 
local indebtedness has enormously increased during 
the past twenty years, is accepted as proof of the 
incompetency of local authorities to deal with the 
various questions discussed. Let us at once state 
that we most emphatically agree with the desire to 
limit the actions of municipal bodies, and shall use 
whatever influence we possess to obtain legislative 
interference to define the limits of action of such 
bodies; hence, if we deal more particularly with 
the weaker arguments by Mr. Davies, it must not be 
assumed that we are against him on the general 
question. Let us fight the municipalisation craze 
from practically unassailable standpoints, and not 
expose ourselves to ridicule. It is quite true that 
during the twenty years 1878 to 1897 the Imperial debt 
has decreased from seven hundred and seventy-five to 
six hundred and forty-one millions, while the local 
debt has increased from one hundred and thirty- 
eight to two hundred and forty-five millions 
sterling. One half of this latter increase Mr. 
Davies assumes to have been warranted. As to 
the remaining half, he assumes it to have been 
incurred by municipal authorities undertaking 
trading and incurring risks which ought to have 
been left in the hands of private traders. Thata 
considerable portion of this debt has been incurred 
recklessly and wastefully may be granted, but by far 
the larger portion has been incurred for purposes 
that commend themselves to the unbiassed onleoker. 
Before it can be said whether an expenditure is 
justified or not, the work for which it is incurred must 
be known. As samples of costly municipalities Mr. 
Davies pointedly calls attention to Manchester and 
Birmingham. In his eyes Manchester is a sinner 
beyond reclaim. That may be so. We will not 
argue the point, but surely it is but just to Man- 
chester to explain that millions of its huge debt 
have been incurred because it came to the rescue of 
& concern initiated by private enterprise and at the 
point of failing because of the inability of private 
enterprise to carry the work through. Is there a 
single individual knowing the history of the Ship 
Canal that will not commend rather than condemn 
the action of Manchester? There will be no loss 
in the end by being just to opponents. Add to 
the Ship Canal loan the cost of the Thirlmere 
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scheme, and you begin to see why Manchester 
is so indebted. The question is not so much 
the amount of indebtedness as its justification. 
Would private enterprise have supplied Glasgow 
with water from Loch Katrine, or Manchester from 
Thirlmere, Birmingham from the Elan Valley, 
Bradford from the Nidd Valley, and so on? Again, 
the question is, are such works justifiably munici- 
palised? If so, the unjustifiable indebtedness will 
be largely decreased from the amount at which Mr. 
Davies places it. When Mr. Davies discusses elec- 
trical questions he is more at home, and we have a 
somewhat strong personal feeling in this matter. 
From the earliest indication of electrical power 
transmission we have always contended that that 
branch of the industry would completely over- 
shadow anything connected with electric light- 
ing. We were allowed to fight the question of 
municipalisation of tramways without the support 
of a single individual who declaims against 
what is now unfortunately an accomplished fact. 
It is now the custom to damn the legislation of 


1882, but at that time men in the industry begged 


there should be no criticism of the Bill, and that it 
should be allowed to pass. Similarly, the question 
of profit-making by municipalities has been con- 
demned by us again and again when there was a 
possibility of guiding public opinion. The fact is 
that men care not except when the shoe pinches 


their own feet; then they are eager for a remedy. 


The question of municipalisation is not an electrical 
question ; that happens to form a part and only a 
small part of it. However, whether we agree or not 
with Mr. Davies in some things, as previously said, 
we cordially agree in his efforts to obtain limitation 
to the action of local bodies. His sentiments are 
right even if his phraseology is wrong. The following 
is hardly a definition, but it sums up Mr. Davies's 
position, and may form the ground for discussion in 
order in the end to obtain a really workable defini- 
tion of what constitutes the ‘‘sphere and scope" of 
municipal enterprise. He says: '' Surely, therefore, 
the corporations would be well advised to confine 
their functions to those important public matters in 
which all their constitaents are equally interested, 
and which must of their nature be performed by 
the ratepayers in common, and which involve no 
taint of partiality or suspicion of class bribery ; such 
are the administration of justice and police, the care 
of the public health, the provision of parks and 
open spaces, and so forth. Let them leave to 
private enterprise whatever private enterprise will 
undertake, keeping themselves in an impartial 
position, so that they may secure the unsuspicious 
loyalty and obedience of all the traders to the 
regulations which they impose upon them for the 
protection of the common interest. Let them adhere 
to the spirit of the constitution of Alabama, which 
declares ‘that the sole and only legitimate end of 
Government is to protect the citizen in the enjoy- 
ment of life, liberty, and property, and when the 
Government assumes other functions it is usurpation 
and oppression.'" The sentence, Let them leave 
to private enterprise," etc., needs to be greatly 
modified before it can be accepted. Many sanitary 
atrangements—water provision, roads and streets, 


etc.—have been left to private enterprise, till during 
the past century scores of private and general Acts 
have been passed to remedy evils we have no 
wish should return. Bear in mind the question of 
municipalisation will not be decided by reference to 
electrical matters Alone. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE TELEPHONE SERVICE. 


SIR,—In respect to the leader in your issue of the 
27th ult, pray permit me to say that you have mis- 
understood my last letter in the Times, which was 
consecutive with six previous letters from me that the 
Times had been good enough to publish. I have not 
“changed my opinion — namely, that nationalisation 
should go no further than the trunk lines. If you had 
read my letter a little more carefully, you would not have 
stated that I “formulated any scheme as a consequence 
of change of opinion. On the ccutrary, I pointed out that 
there are three courses open to Puarliament—namely : 
(1) to nationalise only the trunk lines and leave the 
rest of the telephoning of these countries free to com- 
petitors, which is the procedure I have always advocated 
and still advocate; (2) to confine competition to that 
between the Post Office ard a few privileged powerful 
corporations on the one hand and the National Telephone 
Company on the other; (3) to buy up the National 
Company and nationalise the whole of the industry. The 
two latter I am against. 

May I further deprecate your assertion that the “ weight 
of opinion” is against No. 1. I believe, on the contrary, 
that there is a growing preponderance of public opinion 
in its favour.— Yours, etc., C WEBBER. 


[We regret in any way misunderstanding General 
Webber, and we are sorry that he is against the third 
and “bolder ” alternative as put forward in his letter to 
the Times. When our differences are boiled down it will 
be found that both parties are agreed upon certain funda- 
mental points—thus (a) that telephony is mostly local, 
and (5) that the local centres must be connected with trunk 
lines. We argue that both trunks and distributors should 
be controlled by the Government, and gather that General 
Webber agrees to Government control so far as trunks are 
concerned, but he would prefer the distributing areas to be 
"free to competitors.” We hope some day to have him 
in line.—Ep. E. E. 


ELECTRICITY AS AN EXACT SCIENCE. 


SIR, —Mr. Howard Little is unnecessarily severe on me 
in his letter in your last issue. What I meant to say 
in the letter he refers to, and what I think I did say, was 
that, as regards “the wonders of the magnet," all that 
he has yeí unearthed is a work of supererogation in view 
of what I had already done in 1884. 

From the use of the word “unearthed” in your note 
I inferred that Mr. Little was exploring afresh ancient 
history for facts, and knowing well the (often dis- 
proportionate) 6xpenditure of time and labour which such 
a task involves, I thought it would be a friendly act to 
show him where he would find those facts ready to hand, 
and so save him further trouble. Voila tout /— Yours, etc., 

J. J. FAHIE. 


REVIEWS. 


Continuous-Current Dynamos ia Theory and Practice, with 

Details of Methods and Formule used in Construction. 

By J. FisHEer-HINNEN (late Chief of the Designing Department 

at the Oerlikon Works). 10s. 6d. Biggs and Co., 139-140, 
Salisbury-court, Fleet-street. 

This very valuable contribution to the literature dealing 

with the continuous-current dynamo from a practical point 

of view, and several editions of which have already appeared 
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both in German and in French, has at last, thanks to the 
initiative of Messrs. Biggs and Co., been translated into 
English. The author being thoroughly conversant with 
the be8t Continental practice, his book, we feel sure, will 
strongly commend itself to every open-minded student and 
designer in this country. | 

The book presupposes a general knowledge of the subject. 
In Chapter I. will be found a brief but lucid recapitulation 
of the general principles involved. Chapter II. begins by 
briefly reviewing the principal forms of winding, admittedly 
with no preténce to completeness, the reader being referred 
to special works on the subject. We note the predilection 
shown for what is sometimes termed the series-parallel 
winding. To our mind these windings have only apparent 
advantages, and lend themselves best for small machines, 
up to, say, 40 kw. specific output. The armature reactions 
per pole beyond this limit become excessive. To avoid 
selective collection of current depending greatly on the 
relative pressure of the different sets of brushes on the 
:ommutator, it is necessary to use two sets of brushes only, 
thus doing away with one of the advantages of the multi- 
polar dynamo by making the commutator unnecessarily 
‘arge. It also becomes difficult to keep the volts between 
the sections down to a reasonable limit. The objection 
raised against parallel winding is undoubtedly correct, but 
is trifling compared with the above-named disadvantages of 
its rival; besides, whenever one armature branch .yields 
more than its due share of current, its increased reaction 
automatically tends to re-establish the equilibrium The 
dislike so many people show for more than two sets of 
brushes cannot possibly apply to a modern well-designed 
dynamo, where brushes give no trouble at all. 

After a useful comparison between rings and drums, 
follows, in the same chapter, a preliminary discussion of 
sparking and its causes. We note that very little is said 
about the various more or less ingenious methods of 
preventing spirking and reducing the brush lead; these 
methods, however interesting, are of little practical use, 
as they all tend to materially increase the cost of the 
machine. Discussing the armature losses, several empirical 
formule are given; they are most useful as a guide—the 
actual coefficients to be used will be best determined by 
every designer to suit his own particular type of macbine. 
The formules given for quickly obtaining the main propor- 
tions of an armature will be found reliable and most useful 
for estimating purposes. The chapter concludes with an 
interesting table of armatures executed by leading firms. 

Chapter III. deals at great length with the design of the 
field magnets, the portions relating to tram motora and 
brakes being of special interest. The leakage is thoroughly 
discussed, and examples are given of the proportions 
selected for some dynamos now at work. A short chapter 
dealing with the determination of permeability, with special 
reference to workshop practice, is followed by one describ- 
ing graphic methods of solution of practical problems—it is 
most interesting, and will find favour with the many who 
prefer this method to any other. 

Chapter VI. comprises by far the most interesting portion 
of the theoretical part of the book. The author's predeter- 
mination of the sparking limit is a most ingenious one. 
Those not familiar with differential and integral calculus 
will do well to read the subject up to the slight extent 
necessary in order to follow the deductions. The tables 
given in this chapter contain an enormous amount of 
valuable information. It seems to us, however, that a more 


reliable value of J T would be obtained if the mutual 


influence of all those slots was taken into consideration 
which carry the-short-circuited coils. It is clear that their 
number varies greatly according to the winding which is 
selected. This would probably account for the somewhat 
erratic values given in column 16 of the second table. 
Chapter VII. contains more useful information about arc 
light dynamos than is usually available. The next chapter 
deals with the mechanical details of the dynamo, and 
contains any amount of useful information on a subject 
which, unfortunately, is only too often neglected. A close 
study of this, together with Chapter IX., will be found 
most instructive. The very marked tendency towards the 
multipolar design will not fail to impress the reader. 
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The rest of the book contains weights and overall 
dimensions of various kinds of dynamos, and most useful 
recapitulation of all the principal formule arrived at. A 
number of tables and plates are appended, amongst which 
the key table is of special value. e have traced many a 
breakdown back to the faulty design of this particular part. 
A study of Plate 2 will show the hopelessness of devising a 
novel shape of dynamo, and may save the one or the other 
much brain-racking. 

The illustrations in the book have a very businesslike 
appearance. and consist mostly of scale drawings showing 
section and elevation. The number of half- tone blocks 
has.been judiciously restricted to a minimum. 

Although in some points, which perhaps are open to 
controversy, we may differ from the author, we greatly 
value his very useful work. His intention has been to 
produce a volume acceptable to the practical engineer, and 
in this he has, in our opinion, thoroughly attained his 
object. V. A. F. 


FORTHCOMING EVENTS. 


Monpay, FEB. 6. 

Society of Engineers.—At United Service Institution at 7.30 p.m. 
Presentation of premiums by Mr. W. Beaumont and 
inaugural address by the new president, Mr. John Corry Fell. 

Turspay, Fes. 7. 

Institution of Civil Engineers.—At 8 P m., The Waterworks 
of the Madras Presidency, by Mr. J. A. Jones, M. I. O. E. 
Ront gen Socicty.—At 11, Chandos street, at 8 p. m., A Modified 
Form of Toepler Mercury Pump,” by Mr. Wilson Noble. 
WEDNESDAY, FER. 8. 

Society of Arts. —At 8 p. m., continuation of the discussion on 
„The Oost of Municipal Enterprise." Also a paper on 

*! Nernst'as Electric Lamp," by Mr. James Swinburne. 

Liverpool Engineering Society. —At Royal Institution, Liverpool, 
at 8 p.m., '' Electricity at the General Post Office," by Mr. 
W. H. Preece, C. B., F. R. S. 


Tuvurspay, FRR. 9, 

Institution of Electrical Engineers —At Institution of Civil 
Engineers, at 8 p.m., continuation of discussion on the three 
papers on Wiriog Rules,” and, time permitting, a paper 
will be read by Mr. Miles Walker on Electric Traction by 
Surface Contacts.” 

Institution of Mechanical Engineers. —At new house uf institu- 
tion, Storey'a-gate, St. James's Park, at 7 30 p. m., annual 
general meeting.  ''Fifth Report to the Alloys Research 
Committee: Steel," by Sir William C. Roberte-Austen, and 
Machinery for Book and General Printing,“ by Mr. William 
Powrie. 

Fripay, FER. 10. 

Royal Institution —At 9 p.m., The Motion of a Perfect 
Liquid,” by Prof. H. S. Hele Shaw. LL. D., M. I. C. E. 

Institution of Junior Engineers. At Westminster Palace Hotel, 
at 7.30 p.m., joint discussion with the Architectural Associa- 
tion on Factory Design,” by Mr. J. H. Pearson. 

Institution of Mechanical Engineers.—At 7.30 p. m., Evapo- 
rative Condensers,” by Mr. H. G. V. Oldham. 

Physical Society.—At 5 p.m, annual general meeting and a 
paper by Mr. Benjamin Davies on '* An Ampere-meter and a 
Voltmeter with a Long Scale.” 

Inatitution of Civil Eagineers.—At 8 P m., students’ meeting, 
paper to be read by William Middleton, Stud. Inst. C. E., on 
“ The Electrical Driving of Engineering Shops.” 


PROPOSED LONDON MUNICIPAL TELEPHONE 
SERVICE. 


A conference consisting of delegates from upwards of 50 
local authorities constituting what is known as the London 
telephonic area, itook place on Wednesday at the City 
Guildhall to consider what should be done in reference to 
the London telephone service. | 

Alderman Sir HENRY KNIGHT presided in the absence of 
the Lord Mayor, and welcomed the delegates to the City. 


Before resigning the chair to Mr. A. C. Morton, C. C., he 


reminded the conference that the subject they had met to 
discuss was, in view of the scientific progress of the age, of 
the greatest possible importance, not only to the City, but 
to every other municipality. 

Mr. MORTON, in the course of a few opening observa- 
tions, briefly sketched the history of the movement, which 
had resulted in the City inviting the co-operation of the 
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County Council and the outlying authorities to secure a 
telephone service under tho municipal control of the whole 
metropolitan area. Over a hundred delegates were present, 
and therefore it would be understood that it was a 
thoroughly representative conference of the London tele- 
phone area, which covered over 600 square miles. There 
were various reasons why the municipal and_ local 
authorities should have some control over the telephone 
service. What they really wanted was a cheaper and 
more efficient telephone service, and to secure this end 
they must vest the control in the hands of a public 
authority. A good deal might be said in favour of the 
Post Office being the controlling body, but as tbe Post 
Office showed no inclination to step in, the local authorities 
were forced to take action. Then, again, we could not 
have a good telephone service unless proper means were 
provided for laying it, and as the roads ought not to be 
interfered with without the consent of the local authority, 
y F that the local authority should have control 
of both. 

Mr. J. W. BENN, the chairman of the Highways Com- 
mittee of the London County Council, proposed the first 
resolution: That this conference of delegates, repre- 
senting the London County Council, the Corporation of 
London, and the other local authorities within the London 
telephone area, is of opinion that a joint application should 
be made for a telephone license for the London telephone 
area, in accordance with the resolution passed by the Court 
of Common Council on Nov. 17, 1898—viz.: ‘ That applica- 
tion be made for a license to establish a telephone service 
in conjunction with the London County Council and other 
local authorities within the London telephone area.“ He 
was delighted to have an opportunity of joining hands in 
this matter with the City Corporation and the representa- 
tives of the various suburban authorities. Some little 
time ago the London County Council applied for a license, 
but were told by the Postmaster-General that he could not 
move in the matter until he had the report of the Parlia- 
mentary Committee. The report was issued some little 
time after that, and the Council had hoped that something 
would be done to give effect to the committee's recom- 
mendation. Nothing, however, had been done, and it 
seemed as if the Post Office did not desire to assist tele- 
phone users, but, on the other hand, to maintain the 
monopoly which existed for a good many years greatly to 
the detriment of the citizens. The charge to consumers 
in the provinces was about £10, but in London, even under 
& five years’ contract, it was £17. If the London sub. 
&cribers were put at 12,000 only, it would be seen that for 
bolstering up the National Telephone Company they were 
paying no less than £84,000 annually. A considerable 
sum had to be collected by the company in order to pay 
a6 per cent. dividend on its watered capital—that is to 
say, the money spent in buying up competitive companies. 
If London only paid its just proportion on that watered 
capital the amount would be £17,000 a year, but it was 
actually paying £76,000 per annum. Why should London 
have to pay the dividend on tbis watered capital, when 
they were provincial companies which were purchased, 
though the provinces were not paying for them ? 

Dr. W. W. Stocker (Willesden), in seconding the reso- 
lution, protested against any local body being sold into the 
hands of a private monopolist. They in Willesden had 
not forgotten the action of the Telephone Company who 
wanted to dig up the streets and lay their pipes without 
any hindrance from the local authority whatever, and they 
would give no promise at all as to the charges they 
would make. Mr. Fischer in 1895 stated that the telephone 
companies had spent about £2,000,000, but already they 
were getting together all the rights they could, and when 
the question of purchasing them came on, they would be 
met with a demand for some £6,000,000 or £7,000,000. 
Àn independent company was asked to come into Sheffield, 
but then arrangements were come to with the National 
Telephone Company stipulating that the service should not 
cost more than £8 per annum. 

Mr. G. BERRIDGE (London) said that the service cbarged 
ordinarily was £20 a year, but by contracting for five 
years it was supplied at £17. He was quite confident they 
Were treated much better 17 years ago than now, 
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Mr. THoRNTON, L. C. C., asked what length of time the 
license would be granted to the municipalities? Would it 
go beyond 19117 If not, what alternative had they ? 
He liked compromises, and it was, possible a compromise 
might be made with the Telephone Company. No doubt 
in 1911 the company would go out, and the Post Office or 
the municipalities would come in. 

The CHAIRMAN explained that the resolution did not 

ledge them to any particular period for the license. 
They certainly would not be willing to have it limited 
to a few years. | 

After some further discussion the motion was unanimously 
passed, and | 

Mr. CORRIE GRANT (Acton) moved: “That tbis con- 
ference is of opinion that the London telephone service 
should be managed by the London County Council and the 
Corporation of London, and the other local authorities 
within the London telephone area." 

Mr. H. Cooker (Edmonton) seconded this, which was 
also carried unanimously, as was the following resolution 
proposed by Mr. SEEX (Reigate): That this conference 
recommends a joint application to the Postmaster-General 
for the telephone license, in accordance with the foregoing 
resolutions." "i l | 

It was also decided to forward copies of all the resolu- 
tions to the various authorities represented for their 
confirmation. 


— — 


QUESTIONS AND ANSWERS. 


QUESTIONS. 

138. An electrostatic voltmeter takes no current when con- 
nected to a continuous-current system, but takes a current 
when connected to an alternating-current supply. Why is 
this 1—J. C. R. | 

139. Describe fully some form of independent jet condenser, 
giving details as to the steam it will condense and the 
quantity of condensing water required. —W. W. A. 

ANSWERS. 
Question No. 152. —Explain precisely and clearly what the 
‘factor of an alternating-current motor is, and why 
it varies with the load on the motor. 


Best Answer to No. 132 (awarded 10s.).—The power factor 
of a motor is the ratio of the input measured in true watts 
on a wattmeter to the input measured on a voltmeter and 
an ammeter. If the curves of supply E.M.F. and current 
are sine curves, this ratio is the same as the cosine of the 
angle of phase difference between the volts and the amperes, 
but for the practical case where the curves differ widely 
from the sine form the angular pbase difference becomes & 
rather uncertain quantity, and the only way to get at the 
power factor is to take simultaneous ammeter, voltmeter, 
and wattmeter readings. 


To understand why the power factor varies with the 
load it is only necessary to consider what causes difference 
of phase between volts and amperes. In most motors this 
pbase difference is a lag of the current behind the voltage 
and is due to the presence of the magnetising current, 
The whole input current may be conveniently considered 
as divided into two parts—one being the magnetising 
current and the other the power current. The magnetising 
current is just sufficient to produce a magnetic: induction 
through the coils pel aay to a back voltage nearly 
equal to the supply voltage. The magnetising current is 
practically 90deg. in phase behind the supply voltage, for 
when the induction is a maximum the rate of change of 
induction, or the back voltage, is a minimum, and the back 
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voltage is practically in exact opposition to the supply 
voltage. The other part of the supply current—the power 
current—is in phase with the supply voltage. 

The accompany curves show roughly the phase relations 
of the various voltages and currents, though, of course, 
the actual shapes of the curves would be decidedly 
different. 

The supply current as measured on an ammeter is the 
vector sum of the magnetising and the power current, or 


Supply current» ,/(magnetising amps.)? + (power amps. )?. 
power amperes x supply volts 
supply amperes x supply volts 

Now, at no load the power amperes (representing 
hysteresis, friction, and a small number of C? R watts) are 
a very small proportion of the supply amperes, even when 
the magnetising amperes are kept as low as possible by 
good design, whilst at full load they form the principal 
part of the supply current. For the magnetising current 
(the amount of which depends on the smallness of the air 
gap between rotor and stator, on the number of turns of 
wire on the stator, and on the nature of the magnetic 
circuit generally), is almost exactly the same at full and at 
no load. It is obvious, therefore, that the power factor, or 
ratio of power amperes to supply amperes, will gradually 
increase as the load increases.—Q. 


Answer to No. 152 (awarded 5s.).—If we read the watts 
that an alternating current motor is taking (W) by means 
of a wattmeter, and also the current supplied to it in 
amperes (À), and the volts across its terminals (V), then 
the power factor for that load is m This expression can, 
of course, never be greater than 1, and in practice is 
generally much less than unity. The power factor varies 
with the load, and from the figure given, which represents 


And the power factor — 


POWER FACTOR 


/ 3 4 $ 


Actuat BRAkE POB TAN D Oo THE PuLLE Y 
Power Factor . f a 4-h.p. Langdon-Davies Alternate-Current Motor. 


tests on a Langdon-Davies 4-b.h.p. motor, and is typical of 
the best class of alternating-current motors, it will be seen 
that the power factor changes rapidly with the load, and is 
very small at no load. From the theory of the alternating- 
current motor we know that we may regard the stationary 
part (the stator) as the primary of a transformer, and the 
revolving part (the rotor) as the secondary. When the 
rotor is revolving rapidly there is a large E. M. F. induced 
in the stator windings, which makes the stator current out 
of step with the applied volts, and hence the apparent 
watts the stator is taking is much larger than the true 
watts, for the stator current is sometimes flowing against 
the applied E.M.F., and thus restores some of the 
apparent watts back to the circuit. The power factor is, 
therefore, very small at no load. As the load is increased 
the speed of the rotor falls slightly, tbe induced E.M.F. in 
the stator is therefore smaller, and the stator current gets 
more nearly into step with the applied E M.F., and hence 
the difference between the apparent watts and the true 
watts gets smaller, and so the power factor increases. In 
the figure it will be noticed that it increases from 0-13 to 
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nearly 0:8 at full load. In larger alternating-current motors 
a higher value of the power factor is obtained. It does not, 
however, follow that the higher the power factor the higher 
the efficiency, for in the theory the effect of magnetic 
leakage, which is often very large, is entirely neglected. 
In the motor experimented on above, for example, when 
the brake horse-power was 2 the power factor was 0°57, 
and the efficiency was 74 per cent., but when the brake 
horse-power was 4 and the power factor 0°79 the efficiency 
was only 71 per cent.—J. C. R. 


Answer to No. 132 (awarded 5s.).—The power factor of 
a circuit is the ratio of the real watts given to the circuit 
to the apparent watts. Thus if 


V =virtual value of impressed E.M.F. ; 
i = virtual current; 
W = watts given to circuit (measured by a wattmeter) ; 
W=Ki V —i V cos 4, 
where $ = angle of phase difference between current and 
E. M. F., and K cos $= power factor. 
In the case of an induction motor, we supply alternating 
current of two or more phases to the primary or stator 
coils, producing a rotating magnetic field, the lines of force 
of which cut the stationary, secondary, or rotor conductors 
and induce in them a secondary E.M.F. and current. By 
Lenz's law the armature conductors tend to move in such a 
way as to stop the relative motion—i.c., they rotate in the 
same direction as the field. The motor will try to run 
synchronously. The greater the load, the higher the 
frequency of the secondary current. Let 
N, frequency of primary; 
N, = frequency of secondary; 


=the slip. Let 


— 


k= 


2 A, A 


| = ohmic resistance of secondary; 
S, secondary reactance = 2 7 N, L, (where L, = induc- 
tance of secondary) 
then it can be shown that the power factor of such a 
motor is 


= n 
» Iris ＋ NST? 

This explains why the power factor varies with the load, 
since the slip, k, appears in the denominator. The slip of 
an induction motor is a maximum at the instant of starting, 
being equal to the primary frequency. As the rotor runs 
up to speed, k diminishes until the friction just balances 
the torque. When the motor is loaded the slip is, therefore, 
greater than when running ligbt, and hence the power 
factor is greater (since & is a fraction). An induction motor 
running light is like a transformer on open secondary, a 
transformer, too, with an air-gap in its magnetic circuit, 
and requiring a relatively large magnetising current. The 
no-load current may be 20 or 30 per cent. of full-load 
current, and the power factor about ‘1 (at no load). The 
power factor of ordinary types of motors varies from 65 
to 85, and its effect in the distribution of power by 
alternate current is that we practically have to instal 
generator, transformers, and mains of a capacity of 1 kw. 
for every 1 e.h.p. we require.—E. M. 


Question No. 155.— What is the specific resistance of india- 
rubber and the prepared paper compound as used for 
cablemaking ? Give a calculation of the predetermined 
insulation resistance, and compare it with the actual cable 
as manufactured. 

Best Answer to No. 153 (awarded 10s.).—Prof. Fleeming 
Jenkin gives the specific resistance of indiarubber as 1:09 
x 10% C. G. S. units at 24deg. C. If we use Mr. Preece's unit 
namely, the resistance of a quadrant cube of the material in 
megohms—then the specific resistance, or “ specific insula- 
tion," as Mr. Preece calls it, is 109 As it is very difficult 
to obtain indiarubber that is chemically pure, this result of 
Jenkin's can only be taken as approximately true in prac- 
tice. For example, Messrs. Siemens Bros. give 1617 as 
the specific insulation of their high-insulating rubber, and 
2 28 as the specific insulation of their ordinary pure and 
vulcanised rubber.* The specific insulation of Siemens’s 

* See the Journal of the Institution of Electrical Engineers, 


vol. xx., p. 611: Mr. Preece on the Specification of Insulated | 
Conductors for Electric Lighting and other Purposes," 
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consumption, the highest being those of Messrs. Siemens 
and Messrs. Ferranti with 38lb. In respect to steam con- 
sumption, therefore, Messrs. Fowler and Co. guarantee the 
best results. Under the specification, a bonus at the-rate of £50 
per pound (maximum bonus £100) is to be paid to the con- 
tractor for each one-tenth pound of steam reduction per kilo- 
watt-hour below that guaranteed. On the other hand, the 
contractor is to make a similar pro rata deduction for any 
increased steam consumption over that guaranteed by him. In 
the case of Messrs. Crompton’s alternative tender (referred to 


specially high-insulating fibrous material (paper compound) 
is 11:90 at 15deg. C. 

In Mr. Preece's paper the following formula is given for 
predetermining insulation resistance : 


c log : 
ER 2 —— —— — x 10,000. 
4:59 


In this formula, R is the resistance in megohms of a statute 
mile of tbe cable, o is the specific resistance in terms of 
the quadrant cube (the specific insulation), and D is the 
outer and d the inner diameter of the insulating sheathing. 

Ezamples.—I. Cable 9!/.,, made by Messrs. Siemens 
Bros., and insulated with ordinary pure and vulcanised 
rubber, D = 0:949in., d — 0:612, and taking Jenkin's value 
of e (10:9), we find 

R= 4,726 megohms. 


The actual measured insulation resistance was only 
824 megohms per statute mile. For other similar examples 
see the Journal of the Institution of Electrical Engineers, 
vol. xx., p. 616. 

II. Ferranti concentric main, d — 0 812in., D — 1:844in.; 
insulating material, compressed brown paper and black wax; 
specific insulation, nearly 1:5 at 20deg. C. (Fleming). 


15 log 27 

R- 812 
4:59 

= 1,217 megohms. 


The insulation resistance between the inner and outer 
conductor, as measured by Dr. Fleming, came out 
720 megohms (see the Journal of the Institution of 
Electrical Engineers, vol. xx., p. 386). In testing-room 
experiments on the insulation resistance of cables, the 
calculated results often come out closely to the observed 
values, but in the above two examples the insulation 
resistance was measured in situ, and in botb casés, as might 
have been expected, it comes out considerably lower than 
the calculated value.—J. C. R. 


x 10,000, 


ELECTRIC LIGHTING IN BECKENHAM. 


The following is the report by the electrical engineers 
and Mr. J. A. Angell, the surveyor, on the tenders 
received : 


In accordance with the Council’s instructions, we beg to 
submit a list of the tenders for the electric lighting of the 
district, together with a brief report thereon. 

Boilers. Babcock and Wilcox, Glasgow, £1,450 ; Hornsby 
and Sons, Grantham, £1,675; Mechan and Sons, £1,687. 
Messrs. Babcock and Wilcox, whose tender is the lowest, is a 
firm of high repute, their boilers being in use in many of the 
largest and most important electric lighting stations in this 
country. | 

Alternators, Transformers, and Switchboard.—Fowler and 
Co., Leeds, £5,934 ; Electric Construction Corporation, Wolver- 
hampton, £6,000 ; Johnson and Phillips, Charlton, £6,180 ; 
Siemens Bros. and Co., Woolwich, £6,367 ; British Thomson- 


Houston Company, London, 46, 570; Brush Electrical Engi- 


neering Company, Loughborough, £7,184 (plant to be coupled 
to “ Universal " engines); Ferranti and Co., Hollinwood, near 
Oldham, £7,835 (Willans engines) In addition, Messrs. 
Crompton and Co. submit a tender (in the sum of £5,593) which 
is irregular, the type of alternator not being in accordance with 
the specification. The three following firms—viz., Messrs. 
Mather and Platt, Helios Company, and British Electrical Trans- 
former Company—submit incomplete tenders, which, owing to 
omissions, have not been included in the above list. Under 
the specification the ergines were to be of the high-speed 
Willans or Belliss type, or other equally high-class” make. 
Most of the firms have tendered for one or other of the two 
specified types of engines. Where otherwise, however, we 
have obtained their prices for a similar type, so that the 
tenders might he more readily compared. With the exception, 
therefore, of Messrs, Ferranti’s tender (which is for a Willans 
engine), all the tenders are for a Belliss engine. The times of 
delivery are as follows: Messrs. Siemens, 14 months; Brush 
Electrical Company, 12 months; Fowler and Co., 9 months ; 
other contractors, 9 months. The steam consumption is as 
follows: Messrs. Fowler, 32lb. per kilowatt-hour ; British 
Thomson-Houston Company, 32‘8lb.; Electric Construction 
Corporation, 351b. All other tenders indicate a higher steam 


previously), 
as against J2lb. in the case of 
As will be seen, therefore, Messrs. Fowler aud Co.'s tender is 
not only the lowest in amount for the Belliss type of engine, 
but they also guarantee the lowest steam consumption. We are 


the steam consumption guaranteed is 36lb., 
Messrs: Fowler and Co. 


of opinion that their tender might be safely accepted. 


Steam, eto., Pipes, Feed Pumps, and Tanks.—Bsbcock and 
Wilcox, Glasgow, £1,584; Wenham and Waters, Croydon, 
£1,593 ; Spencer and Co., Wednesbury, £1,800; Mallett and 


Co., London, £1,927. Messrs. Babcock and Wilcox’s tender 


under this section should obviously be accepted if their tender 


for boilers is accepted. | 

Arc Lamps and Posts. —Gilbert Arc Lamp Company, £499 ; 
Blahnik Arc Lamp Company, £510; Lucy and Co., £543; 
Crompton and Co., £555 ; Oliver and Co., £568 ; Johnson and 
Phillips, £612 ; Brush Cumpany, £646 ; Brockie-Pell Arc Lamp 
Cumpany, £661; Siemens Bros., £736. Messrs. Macfarlane 


and Co. s tender for the supply of lamp- posts only and their 


designs may be of interest. The tenderers (as required by the 
specification) fill in a number of details with regard to their 
lamps. On the merits of the tenders we should be inclined to 


recommend that that of Messrs. Lucy should be accepted. 
Messrs. Crompton aud Co. and Messrs. Ferranti submit alter- ` 


native suggestions for the aro lighting, which might be of 
considerable interest hereafter. Messrs. Crompton and Co.'s 
alternative tender amounts to £446, but they, however, ignore 
the extra cost of cables, or rather pass it over with the remark 
that ** we do not think it would materially alter the cost of your 
mains, if anything it would probably reduce this item.” With 
this latter statement we cannot agree. On the contrary, 
we estimate that the increased cost of cables involved in 
their alternative tender would be about £350 (giving a total 
oost of £796 under this alternative tender for arc lighting). 
Without going carefully into the matter again, however, we are 
not prepared to say that our figure is more than approximate. 
Apart from the increased cost, Messrs. Crompton and Co.'s 
proposal has merits, which might be considered later on. 


Messrs. Ferranti also submit an alternative scheme, which 


scheme we should ourselves have specified if the number of aro 
lamps had been somewhat greater. Even with the limited 
number included in the specification (and notwithstanding the 
great increase in capital cost) we think that their proposals 
merit serious consideration. The system suggested by them has 
of late been very largely used in dealing with questions of arc 
lighting fro:n an alternating-current station, and was the system 
we recommended to you in our report dated May, 1898. We 
there estimated that the cost of arc lighting on tbis system 
would be £1,262, but Messrs. Ferranti state that they estimate 


it at £1,574. These figures are inclusive of the necessary cable, . 


Messrs. Ferranti's estimated cost of which being, in our opinion, 


too high. We believe that on going into the question more 
fully we should be able to reduce their figures, and are of 


opinion that the Council would do well to consider this scheme 
at a later date. 


some change, we think that it should be well not to accept any 
tender at all for this section at the present time. For the 
purposes of the loan, however, a sum of £1,500 might be 
included for arc lighting. s | 
Cables and Street Work.—British Insulated Wire Company, 


Prescot, concentric £11,763, triple concentric £13,116, drawing . 


in system, £11,763; Callender and Co., Erith, concentric 
£135,596, triple concentric nil; Henley's Telegraph Works 
Company, North Woolwich, concentric £13,777, triple con- 
centric £15,284, drawing-in system £12,917; Felten and 
Guilleaume, Germany, concentric £13,982, triple concentric 


£15,612; Siemens Bros., South Woolwich, concentric 
£15,940, triple concentric £18,075; Western Electric 
Company, North Woolwich, concentric £16,573, triple 


concaniric £18,538 ; Glover and Co., Silford, concentric 
£16,657, triple concentric £17,977. The British Insulated 
Wire Company, whose tender is the lowest for concentric and 
triple concentric cables, as well as for the drawing-in system, 
state that they will guarantee the whole of the work (under the 
guarantee clause on p. 2 of the specifications) for three years 
from aate of completion without charge, for 10 years from date 
of completion at the rate of 4 per cent. per annum on the cost 
of the work, and for 20 years from date of completion at the 
rate of 1 per cent. perannum. This firm’s cables are in very 
extensive use in this country, and a list of their installations 
accompanies their tender. Messrs. Callender, thesecond lowest, 


In view, however, of the fact that your policy | 
with regard to arc lighting might, and probably will, undergo - 


p | 
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submit an alternative tender (as permitted by the specification) 


for a more extensive class of cable in the sum of £15,537. This 
alternative cable is undoubtedly one of the highest class. In 
addition to their alternative tender fur cables on the drawing-in 
system, Messrs. Henley submit a further alternative tender in 
the sum of £11,037 for armoured concentric cables laid in direct 
contact with the ground. This alternative is, however, outside 
the specification, which requires cables to be laid in conduits or 
troughs. As the adoption of the triple concentric cables, in 
lieu of concentric cables, has the effect of doubling the carrying 
apay of the low-tension distributing mains, and the extra 
cost is but comparatively small, we recommend the adoption of 
the latter cable—viz., triple concentric, lead covered. 

Travelling Orane.—Southgate Engineering Company, South- 
gate, £141 ; Chatteris Company, Chatteris, £145 ; Spencer and 

o., Hollin wood, £188 ; Bolton, Fane, and Co., London, £187; 
Carrick and Ritchie, Edinburgh, £192; Carrick and Sons, 
Edinburgh, £192; Sellers and Co., America, £507. As the 
designs for these cranes vary considerably we are in communica- 
tion with the several contractors, and hope to be able to advise 
in respect to the acceptance of a tender in the course of a few 
days. In view of the fact that the alternative tenders for the 
working of the installation have not yet been received, we 
assume that the Council will not at the present moment accept 
any of the above tenders. In any case, the Council are not 
bound to accept the lowest or any tender, and in any case 
acceptance is subject to the Local Government Board's sanction 
to the loan. 

The total amount of the lowest tenders for machinery, cables, 
etc., is £25,754. As it is not possible to obtain tenders for the 
engine-house until a contract for the machinery has been 
actually aocepted, the estimated cost must be included in the 
amount of loan for which application will be made to the Local 
Government Board. The total amount will then be as 
follows: tenders for generating machinery and cables, etc., 
£25,754;  engine-house (estimated cost), dust destructor, 
approach road thereto and retaining walls, and pump well, 
£7,000 ; add for contingencies, legal, and engineering expenses, 
etc., say £5,265. Total, £36,000. 

At the meeting of the Beckenham Urban District Council 
held last week it was ordered that the matter stand over until 
the alternative tenders, unopened then, had been considered. 
At the same meeting a letter was read from the Bromley Electric 
Light and Power Company, Limited, stating that they propose 
to supply South-hill Park without the Council’s consent by 
means of private wayleaves or overhead wires. The letter 
having been acknowledged, it was ordered that no further action 
be taken until after the above-mentioned tenders were reported 
on, when the Council will be in a position to accept or decline 
the offer of a temporary supply from the Bromley Company. 


CABLE RENEWALS IN DUBLIN. 


The policy of the Local Government Board with respect 
to renewals of faulty electric cables or machinery is indi- 
cated in the letter addressed by the Local Government 
Board in Dublin to the Dublin Corporation, and dated 
Jan. 13, 1898. The letter reads as follows: 


I am directed by the Local Government Board for Ireland to 
state, for the information of the Corporation of Dublin, that 
they have received the report of their chief engineering inspector 
(Mr. Cotton) on the local enquiry held by him on the 8th ult. 
into the application of the Corporation for sanction to a loan of 
£20,000 for works in connection with electric lighting. 

With regard to this application, the Board wish to observe 
that in November, 1891, a loan of £32,800 was sanctioned for 
machinery, cables, posts, lamps, etc., for electric lighting, and 
£4,200 for buildings at the generating station. In November, 
1893, a further loan of £16,837 was sanctioned for additional 
and extra cost of machinery, and £7,563 for cables, pipes, and 
laying. Of this latter loan only £6,000 was advanced. Recently, 
it appears, there have been many failures in the cables, and it 
was reeolved by the Corporation to apply for a loan, which, 
among other things, would provide for laying these cables 
de novo. The Board observe that on Sept. 23, 1897, the Elec- 
tric Lighting Committee recommended that a new generating 
station should be provided at the Pigeon House Fort, at a coat 
of £100,000, and also (2) that a system of sub-transformer 
stations be adopted; (5) that the entire system of cables or 
mains, so far as it may be found necessary by the borough 
surveyor, be altered or renewed ; (4) that for the purpose of 
such renewal the sum of £20,000 be provided. 

The Council, at their meeting on Oct. 8, adopted a report of 
the committee of the whole house slightly varying the recom- 
mendations of the Electric Lighting Committee, including the 
following: That a system of sub-transformer stations be 
adopted, as such will ultimately prove a saving to the Corpora- 
tion ; that the entire system P cables and mains, so far as it 
may be found necessary, be altered or renewed ; that for the 


purposes of such renewal the sum of £20,000 be provided, but 
that no portion of this amount be expended, or orders given, 
until the description of cable be reported on by the consulting 
engineer, with the borough surveyor, to a committee of the 
whole house, to be called for that purpose, and approved by 
them ; that the Electric Lighting Committee be empowered to 
apply to the Local Government Board for their sauction to a 
lean of £20,000, the law agent and the town clerk to take 
whatever steps are essential for this purpose." 

On Nov. 10, 1897, the town clerk wrote to say that the 
Municipal Council have, on a representation from the Electric 
Lighting Committee, decided that it is absolutely necessary to 
have the cables renewed with as little delay as possible, 
and have therefore directed me to make application for the 
sanction of your Board to a loan of £22,000 to enable the 
Corporatiun to proceed with the proposed work." This letter, 
of course, indicated that £20,000 was required to be spent in 
replacing ** cables" which had failed, and the town clerk was 
informed that a loan to replace failures would not be sanctioned 
while the loans under which the works were constructed are 
running. The town clerk wrote again on Nov. 23, 1897, to the 
effect that only a small portion of the £20,000 was required to 
purchase ** cables " to replace those that failed. pd 

Under these circumstances the Board considered it desirable 
to order the local enquiry which, as already mentioned, was 
held by Mr. Cotton on the 8th ult, The town clerk's letter of 
Nov. 23, 1897, and the evidence given at the enquiry, show that 
the £20,000 is proposed to be applied to two purposes : 

1. For forming sub-transformer stations and costs 


incident on the change of system, aay ............... £6,500 
2. For new cables and laying .................... eene 13,500 
£20,000 


From the wording of the report of the committee of the whole 
house it might naturally be inferred that the whole £20,000 
was required simply for the renewal of the ‘‘ cables” which had 
failed 


As regards the portion of the loan destined for sub-trans- 
former stations, and costs incident thereon, the Board find that 
this change of system was recommended by Mr. Ruddle in his 
report of Sept. 18, 1897, and was adopted by the Electric Light- 
ing Committee and by the committee of the whole house, and 
approved by the Council on Oct. 8, 1897. It was also recom- 
mended by Prof. Kennedy in his report of Oct. 25, 1897, which 
report, the Board are informed, has been approved of by a com- 
mittee of the whole house. The estimate for this work contained 
in the town clerk’s letter of Nov. 23, 1897, appears to be 
approximate only. The Local Government Board will be 
prepared to consider a loan for this purpose when full par- 
ticulars, specifications, and detail estimate are submitted and 
approved. As regards the rest of the loan which is required 
fur new cables and works in connection therewith, the estimate 
is also approximate only, and no particulars or. specifications 
have been submitted. The present cables, insulated with 
vuloanised rubber, are laid in pipes, and cost, so far as the 
Board can ascertain— — a 


„ . £35,500 
For pipes and roadwork (about q . 8,000 
£11,300 


The evidence shows that it would not be possible to draw out 
the present damaged cables and replace them in the same pipes 
with new cables without dislocating or stopping entirely the 
lighting arrangements over the whole area at present supplied. 
This circumstance, in the opinion of the Board, points to the 
advisability in future works for ponte for duplicate maine. 
There appears, therefore, to be no remedy for the present state 
of things but to provide new cables, as suggested by Prof. 
Kennedy in his report, which, as stated above, been before 
the committee of the whole house and approved by them, in 
accordance with the resolution of the Council of Oct. 8, 1897. 
It is stated that the rest of the work—the pipes and works 
incident thereto —will not be rendered useless, but are available, 
and will be used for extensions to the further parts of the city 
outside the present lighting area, and to provide duplicate 
means of supply as required in consequehoe of inc 
demands in future. The Local Government Board consider 
that a further loan for these cables may be entertained, but 
the amounts should be limited by deducting from the amount 
required the sum properly outstanding in respect of the portions 
of the original loans appertaining to the cables which have to 
be replaced, the cost of which appears to be £3 300, of which 
about £2,600 is now properly outstanding. The balance 
(£2,563) of the second loan, not drawn, should be considered 
as cancelled. The Board do not consider that the suggestion 
that the present cables can be removed, and when repaired be 
again used, ought to be taken into consideration. When full 
particulars, specifications, and detailed estimates are submitted 
and approved, the Board will be prepared to sanction a loan for 
new cables and works connected therewith. | 


(Signed) D. J. MacsHeanan, Assistant Secretary. 


` 


PHYSICAL SOCIETY. 


At the ordinary meeting held Jan. 27, 1899, Mc. G. Griffith, 
M.A., vice-president, in the chair, a mathematical paper was :ead 
by Dr. E. H. Barton on “The Equiva'ent Resistance and 
Inductanoe of a Wire to an Oscillatory Discharge." Maxwell'a 
treatment of the self-induction of cylindrical conductors was 
extended by Lord Rayleigh, in an article published in the 
Phi. Mag. for May, 1886, to alternate currents that follow the 
harmonic law at constant amplitude. Dr. Barton now modifies 
' the analysis and further extends it to include the decaying periodic 
currents obtained in discharging a condenser, and to the case of 
damped trains of high frequency i. e., to Hertz waves in general. 
The theoretical value (R"/R/) for the ratio of equivalent resistances 
to waves, respectively with and without damping, agrees very well 
with Mr. Barton's experimental resulta. 

Mr. Oliver Heaviside, in à communication (here abstracted), 
said that he had by another method of mathematical analysis 
arrived at the same value as Mr. Barton for (R"/R'). In addition 
to the causes hitherto suggested as affecting the attenuation factor, 
id was possible that the conductivity of the wires to vibrations 
millions per second, might be less than with steady currents, and 
that the voltage at the beginning of the wave-train might be large 
enough to cause some leakage. Both resistance and inductance 
become infinite with infinite damping, and they differ somewhat 
from the corresponding quantities for undamped waves. 

Mr. Rollo App!eyard then described (1) some experiments upon 
dephlegmators. in which he has attempted to replace tha platiaum- 
gauze valves of the ordinary fractionating tubes by bends in the 
tubes. The general form of the apparatus consists in a series of 
elongated bulbs, the top of each being connected to the bottom 
of the one above it by a horizontal S-shaped tube. The vapour 
condensed in any intermediate bulb falls back into the preceding 
S. bend. The first portions of the distillate are thus returned to the 
boiling flask, leaving a little at each bend to act as a wash for the 
ascending vapour. At the early stage of distillation the bulbs and 
bends behave as required, but it is found that at the later stages 
certain of the bulbs become completely filled with liquid sustained 
by the upward pressure of the vapour, and unless the heating is very 
carefully managed ‘‘ geyser” actions may take place. Some arrange- 
ment of overflow tubes is therefore required for the bulbs. Mr. 
Appleyard also exhibited (2) a temperature tell-tale, to be used in 
connection with vate, and for other purposes where an alarm is to 
be sounded, by making electric contact when temperature rises or 
falls beyond certain limits. A J shaped glass tube has its short 
limb sealed and its long limb open. Water, or other euitable 
liquid, is poured in, completely filling the short limb. Mercury 
ie then made to displace nearly all the water in the short 
limb, the surplus water in the long limb is removed by a 
ipette, and mercury is also adjusted to a convenient level. 

wo platinum contact wires are sealed into the glass at a 
short distance above the free surface of mercury in the long 
limb. The tube may be zin. in diameter, with a long 
limb of Sin. and a short limb of 24in. The quantity of mercury 
in the tube is generally arranged so that at temperatures below 
the boiling point of the contained liquid the mercury level is 
loweet in the long limb. In this case, if the temperature is 
raised to the boiling point of the contained liquid, the mercury 
assumes approximately a common level in both limbs, for at the 
boiling point of the liquid, under these conditions, the vapour 
preesure is equal to the barometric pressure. Hence the liquid 
and the mercury are not spurted out. 

Mr. Whopple said that when working with an ordinary 
thermometer tube the contacts were inefficient owing to oxidation. 
Moreover, the mercury column broke up. and in some cases mercury 
clung to the contact wire. He asked if these difficulties occurred 
in Mr. Appleyard’s apparatus. 

Mr Watson suggested that in some cases the long limb might 
with advantage be closed. With regard to the . he 
thought that the bends should each be duplicated by a short tube, 
80 as to provide one path for the descending liquid and another 
for the ascending vapours. Tnis seemed to be the object of the 
platinum gauze in fractionatiog tubes 

Mr. Appleyard io reply, explained that the change of level in 
the ‘‘ tell-tale” was a sudden rise of about lin. of mercury in a 
tube jin. in diameter. This rise was able completely to envelope 
the contact wires, surface oxidation could not affect the working, 
and there could be no such thing as failure of contact. Moreover, 
the tube was too wide for mercury to be held up by capillarity. 
The large area of contact enabled the instrument to be used for 
strong currente. The cost was small, and the only adjustment 
consisted in 3 a liquid of suitable boiling point, for the 
platinum wires could be sealed in anywhere in the long limb; 
about 2Jin. from the bottom was a good position for them. The 
sudden rise occurred when tbe temperature was ldeg. or 2deg. 
above the boiling point of the contained liquid. 

The Chairman proposed votes of thanks, and the meeting 
adjourned until Feb. 10 (annual general meeting). 


LEGAL INTELLIGENCE. 


TELEPHONE RENTS. 


Sheriff Rampini issued, on tbe 26th ult., an interlocutor in the 
action, at the instance of the National Telephone Company, 
Limited, against Alexapder Austin, baker, Elgin, for £8. 10s., 
rent of a telephone for year 1898. Defender averred that by his 
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agreement the rent of the telephone should only be £6. 10s. per 
annum, as he averred his agreement was that he was to get the 
use of the trunk telephone for £8. 108., whereas he could not get 
that without paying fees in addition. The Sheriff upholds 
defender’s contention, as the purauers had not implemented their 
contract.— The Scotsman. 


THE VESTRY OF ST. MARY, BATTERSEA, v. THE COUNTY 
OF LONDON A*D BRUSH PROVINCIAL ELECTRIC 
LIGHTING COMPANY. 


In the Court of Appeal, before the Master of the Rolls and 
Lords Juatices Rigby and Vaughan Williams, on Monday last, 
thia case was heard, and was an appeal against a decision of Sir 
F Jeune, president of the Probate Division, sitting as an addi. 
tional judge of the Chancery Division, which is reported in the 
Times of April 22 last. Tne defendante had opened and broken 
up the footpath in Trinity-road, Battersea, within the plaintiffa’ 
district, for the purpose of laying their cables (at a depth of about 
2fv.). Id was at first denied by the defendants that they had acted 
wrongfully in breaking up the footpath, but they ultimately 
admitted that they had, and the only question remaining was 
whether, the work having been completed, the plaintiffs were 
entitled to a mandatory injunction. This depended upon whether, 
by reason of their wires being in the subsoil, the defendants were 
trespassers upon an interest of the plaintiffs. This raised the 
question whether the plaintiffs had any property in the subsoil of 
the street, whether their property extended beyond the surface, 
and so much below it, as was necessary to the maintenance of 
the street as a street. By Section 96 of the Metropolis Local 
Management Act, 1855, ‘‘all streets being highways, and the 
pavements, stones, and other materials t ereof, and all other 
things provided for the purposes thereof by any surveyor of high- 
ways, or by any person serving the office of surveyor of highways, 
or by any vestry or district board under this Act, shall vest in 
und be under the management and control of the vestry or district. 
board of the parish or district in which such highways are situate.” 
The learned President heli, on the authority of Goodson v. 
Richardson (9 Ch. App., 221), that the plaintiffs were entitled 
to a mandatory injunction. The defendants appealed. : 

Mr. Cripps, Q C., and Mc. Shaw, for the defendants, contended 
that the subsoil of the street was not the property of the plaintiffs, 
but remained vested in the owner of the adj»ining land. There 
was no continuing trespass as against the plaintiffs, and the 
adjoining landowner made no complaint. 

Mr. Bray, Q C., and Mr. Lyttelton Chubb, for the plaintiffs, 
urged that the eubsoil where the wires were laid was vested in 
the plaintiffs. But it was not necessary for them to show that they 
were the owners of the subsoil; they had a right of control over 
it, and it was necessary that their consent should be given to the 
placing of the wires under the street, and if their rights were 
interfered with they were entitled to a mandatory injunction 
independently of any ownership of the subsoil. 

Mr. Cripps replied. 

The Court allowed the appeal, and dissolved the mandatory 
injunction, but gave no coats of the appeal. 

The Master of the Rolls thought that the Court was not in a 
position to grant a mandatory injunction, as it did not appear that 
the plaintiffs had taken any proceedings under Section 109 of 
the Act of 1855. That was an important section, and be would 
not eay what the result might have been if the plaintiffs had pro- 
ceeded under it. But as matters stood, he thought the argument 
for the appellants was well founded as arded the mandatory 
injunction. It appeared that the defendants, after failing to 
come to terms with the Vestry, and knowing tbat they would not 
consent to their laying theic wires under the footpath, took the 
law into their own hands, and in a high. banded way, without any. 
statutory power to do so, broke up the path, and laid their wires 
under it. This was utterly illegal and wrong, and it was a 
temptation to the Court to be equally high-handed with the 
defendants. But the duty of the Court was to see what rights of 
the plaintiffs were interfered with by the continuance of the wires 
in the place where they had been laid. It was contended that the 
subsoil in which they were laid was vested in the plaintiffs. The 
answer to Chia was to be found in the decision of the House of 
Lords in Meyor, etc., of Tunbridge Wells v. Baird (1896, 
A. C., 434), in which the House considered tbe question to 
what extent the soil of streets is vested in a local 
authority. And they held, to use the words of Lord Herschell 
(p. 412): It seems to me that the vesting of the street vests 
in the urban authority such property, and such property only as 
is necessary for the control, protection, and maintenance of tle 
street as a highway for public use.” If tbat was all which the 
plaintiffs had vested in them they could not maintain this action 
as owners of the subsoil. It was said, however, that they had 
some statutory right of control. Section 13 of the order which 
they had obtained did not apply to the present case, and no right 
of control which they had ander any sections of the General Acts 
was interfered with by the defendants’ wires. His Lordship was 
bound to come to the conclusion that the plaintiffs had nod made 
out that any rights of theirs would be interfered with by the con- 
tinuance of the defendants’ pipes and wires where they were. 

Lord Justice Rigby was of the same opinion. 

Lord Justice Vaughan Williams also concurred. He agreed 
that the company appeared to have taken a very high-handed 
course, such as made him regret that the Court could not deprive 
them of any advantage they had gained by their lawless conduct. 
It did not appear what the action of the plaintiffs had been, but 
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if they had not recollected throughout that they existed only for 
the public good, and had refuaed to give permission to the 
defendants to lay their wires, when it might have been given 
without any injury to the plaintiffs’ own constituents, this would 
romove any regret which his Lordship would otherwise feel in 
consequence of the action of the company. — The T. mes. 


CABLE-LAYING AND THE BUILDING ACT. 


At the Southwark Police Court, on Tuesday, William Coat, 
surveyor of roads to the Newington Vestry, was summoned by 
Mr. Bernard Dicksee, district surveyor, for failing to give a 
building notice in respect to two structures under the footway 
in Newington-causeway. Mr. Ricketts defended. 

The Vestry have obtained a provisional order to supply electric 
light in the neighbourhood. Trenches have been dug along the 
main thoroughfares, including Newington-causeway, for the 
electric light cables and the wires of the National Telephone Com. 
pany. Au inspection chamber has been constructed under the 
ootway every 150 yards, and Mr. Dicksee contended that under 
Section 105 of the Building Act be was entitled to the usual 
notice. The Vestry, on the other hand, submitted that if this 
contention was rigbt the district surveyor would be entitled to a 
fee in respect of every sewer inspection chamber. Mr. Dickeee 
pointed out that the chambers in question were much larger than 
sewer inspection chambers, and, further, that part of the roof was 
under the footway. 

Mr. Paul Taylor said he considered these chambers were 
covered by the words building, structure, or work ” contained 
in Section 145, and he therefore gave a decision in favour of the 
surveyor. Defendant would have to pay a nominal penalty of 1a. 
and 28. costs on each of the two summonses. Ia reply to Mr. 
Ricketts the Magistrate declined to state a case, on the ground 
that it was purely a question of fact.— The Times. 


CABLE-LAYING. 


At the Hampstead Police Court, on Wednesday, Messrs. Gerald 
Carlyle Allingham and William Fennell, electrical engineers, of 
Harrow-green, Leytonstone, were summoned by order of the 
Hampstead Vestry for laying or causing to be laid, at 15, Thurlow- 
road, a certain electric line to communicate with a line or 
apparatus belonging to the Vestry without their consent. 

Mr. A. P. Johnson, solicitor, the vestry clerk, appeared for the 


Vestry. 

The defendants were represented by Mr. Gerald Carlyle 
Allingham, who pleaded guilty. 

Mr. A. P. Johnson stated that on Dec. 15, when the meter 
fixer in the employ of the Veatry went to 15, Thurlow-road, the 
residence of Mr. J. A. Murray Macdonald, M.L.S.B., to connect 
the wires of that house on to the main, he found that the 
defendants had already made the connection without the Veetry's 
knowledge or cousent. To do so they had had to break open the 
Vestry'a fuse-box, which was sealed. This temporary connection 
bad been made for a week, and when the installation was tested 
it was found to be defective, and the connection was cut off. It 
was a very bad case, and there was danger of fire through it. By 
the connection baving been made without the knowledge of the 
Vestry all precautions which were laid down were rendered null 
and void. By the action of the contractors the consumer of the 
light was also made liable to prosecution, but as this was the first 
time such a case had happened the Vestry had not proceeded 
against the consumer. At Marylebone Police Court last Friday 
the defendants were fined three guineas and coste for a similar 
offence in another house. That being so he did not press fora 
heavy penalty in this case, but only for a conviction and the 
payment of costs. 

Mr. Allingham said tbe light had only been put on for a short 
time in order to test the lamps. He denied that the fuse-box 
was sealed. 

The Bench imposed a fine of three guineas and 238. costa. 

Sir Henry Harben, J.P., chairman of the Vestry, who was on 
tbe Bench, did not adjudicate in this case.—Hampstead and 
Highgate Examiner. 


COMPANIES’ MEETINGS AND REPORTS. 


AMAZON TELEGRAPH COMPANY, LIMITED. 


^ The fourth ordinary general meeting was held this week at the 
offices, Blomtield House, London-wall. 

Mr. W. 8. Andrews presided, and, in moving the adoption of 
the report, stated that their receipte were not so discouraging as 
they might have been, because, notwithstanding interruptions in 
the principal revenue-producing section of the system, they had 
amounted to £29,446, or £4,148 more than they were for tho 
previous year. The working expenses had been £18,494, as com- 
pared with £20,164. They were doing all they could to reduce 
expenses. The directors were taking no fees, with the exception 
of Mr, Keith, who had been giving special attention and so much 
time to the Company's affaire that it was felt that it would be 
unfair to ask him to submit to this sacrifice while they continued 
to make such demands upon his time and energies. The question 
of wireless telegraphy had been under their consideration in con- 
nection with their difficulties. 

. The motion was carried unanimously, 


WATEKLOO AND CITY RAILWAY COMPANY. 


Directors: Wyndham S. Portal, Eeq., Malshanger, Basing. 
stoke, Hante (chairman); Lieut -Colonel the Hon. H. W. Campbell, 
44, Charles- street. Berkeley--quare, W. (depury chairman); A. F. 
Govett, E-y., Laleham Staines, and 18 Albert Hall-mansions, 
S. W.; Lieut. General Sir F. Marshall, K. C. M. G., Broadwater, 
Godalming; P. Mortimer, E-q., Ashe Park, Overton, Hants; 
W. W. Portal, Esq., Southington Overton, Hants; Sir Chas. 
Scotter, Surbiton Hill Park, Surbiton, Surrey; Right Hon. Sir 
A. West, K C.B., Wanborough Manor, Guildford, Surrey. 

Report of the directors for the half year ended Dec. 31, 1898, 
to be submitted to the shareholders at the tenth half-yearly 
general meeting of the Company, to be held at Waterloo Station 
on Thureday, 9th inst., at 2 p. m.: 

The railway was opened for traffic on Aug. 8 last, since which 
date the train services bave been carried on by the London and 
South-Western Company in accordance with the agreement of 
March 8, 1894. The City terminus subways and connecting 
approaches are being proceeded with by the Central London 
Railway Company, and will, it is hoped, be completed by the end 
of the current year. The capital account ehows a total outlay of 
£549,456. 15a. 91. at Dec. 31 last. The further estimated SIN 
diture of £52,000 is amply provided for by the capital powers of the 
Company. It will be seen from the revenue account that the 
groes receipts of the line amounted to the sum of £10 887. 11s. 9d. 
From this amount the London and South-Western Company have 
retained £4,119. le. ld. in respect of working expenses, leaving 
the sum of £6,768. 108. 8d. payable by them in order to provide, 
under the agreement of March, 1894, for a dividend at the rate of 
3 per cent. per annum from Aug. 8 to Dec. 31, 1898, on the 
Company's ordinary and borrowed capital. To this sum has been 
added bankers’ and general interest and a portion of the profit on 
the sale of consola representing the parliamentary deposit, which 
enables the directors to recommend the payment of a dividend at 
the rate of 3 per cent. per annum for the full half-year. It is 
proposed to make the dividend payable on Feb. 18. ‘The London 
and South-Western Railway Company bave given notice of a Bill 
for the ensuing session of Parliament, including powers over pro- 
perty of this Company at the Waterloo Station, with respect to which 
there is every assurance of terms being satisfactorily arranged 
between the two companies. The Baker-street and Waterloo 
Railway Company are seeking powers by their Bill of this session 
for a deviation of their railway at the southern end which may 
affect the Waterloo and City Railway, and vare will be taken to 
eee that the rights and interests of this Company will be duly 
rotected. The directors retiring by rotation are Mr. W. 8. 
ortal, Mr. P. Mortimer, and Sir A West, who are eligible, and 
will offer themselves, for re-election. The much regretted desth 
of Mr. A. E. Guest caused a vacancy on the Board, which has 
been filled by the election of Lieutenant-General Sir F. Marshall. 
Mr. F. Hartnell, one of the auditors, also retires, and will offer 
himaelf for re-election. 


Engineers’ Report.—On July 7 last we reported that the works 
of the railway, with the stations and signals, had been examined 
and passed by the Board of Trade. We have now to state that 
since the opening for traffic in August last the railway and station 
works have been well maiatained, and are in good working order. 
The whole of the boilers, enginee, and dynamos in the generating 
station have been fixed complete for some time, together with the 
corresponding electrical apparatue. The railway is worked by the 
London and South-Western Railway Company with four trains, 
and a fifth complete train with two additional motor carriages is 
held in reserve. The plant in the generating station and the elec- 
trical equipment of the line have been io continuous work for 
nearly six months. The power provided at the station, and the 
capacity of the motors on the trains, continue to be found amply 
sufficient. Some electrical difficulties occurred in the initial stages 
of working the line, but these have been overcome, and the plant 
is now working regularly and satisfactorily. The conetruction of 
the Mansion Bouse subways of the Central London Railway is 
proceeding steadily, but, owing to the difficult nature of the work, 
somewhat slowly. Ic is expected, however, that a staircase in 
Mansion House-place will be ready for use about the end of March. 
The engineers of the Central London Railway Company assure us 
that every effort will be made to bring additional communications 
with the streets into use at the earliest possible date. —W M. R. 
GALBRAITH ; ALEX. B. W. KENNEDY. 


ANGLO-AMERICAN TELEGBAPH COMPANY, LIMITED. 


The report of the directors of the Anglo-American Telegraph 
Company, Limited, for the balf.year ended Dec. 31 last, to be 
presented at the ordinary general meeting to be held in London 
to-day, gives the total receipts for the six months, including the 
balance of £17,580 brought forward, at £212,493. The traffic 
receipta show ao increase of £14,418 as compared with the corre- 
eponding half of 1897. The total expenses of the half-year, 
including the repair of cables, etc., amounted to £63,405, being 
an increase of £5,033 over the corresponding period of 1897. The 
sum of £12,000 has been put to the renewal fund, leaving a balance 
of £137,088. Interim quarterly dividends of 15a. per cent. on the 
ordinary etock and £1. 10s. per cent. on the preferred stock were 
paid in November last, and final dividends of £1. 4s. per cent. on 
the ordinary stock, £1. 10s. per cent. on the preferred stock, and 
18s, per cent. on the deferred stock are now recommended, making 
a total distribution for the year ended Dec. 31, 1898, of £3. 9a. per 
cent. on the ordinary stock, £6 cent, on the preferred stock, 
and 18s, per cent, on the defe stock, 
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CITY AND SOUTH LONDON RAILWAY COMPANY. 


The twenty-ninth ordinary general meeting of this Company 
was held at Wiachester House oa Tuesday, Mr. Charles Grey 
Mott, the chairman of the Company, presiding. The report and 
statement of accounts for the half-year ending Dec. 31, 1898, 
(already published by us), was adopted, and the dividend declared. 

With reference to the Great Northern and City Railway, which 
is now being actively proceeded with, the Chairman said he 
believed that ita terminus would join the terminus of this Company 
at Moorgate-street Station in Finsbury-pavement, and he hoped 
that they would be able to arrange with that railway company to 
construct a subway from their platforms to the platforms of this 
Company down below, and also the Chingford, Walthamstow, and 
Epping Forest line would have a terminus at almost the same 


place. 


EDINBURGH STREET TRAMWAYS COMPANY. 


The fifty-fifth ordinary meeting of the.shareholders was held 
on the 30th ult. in Dowell's R»ome, Edinburgh, Sheriff Vary 
Campbell presiding. 3 

The Chairman said, according to the Scotsman, that there was 
no doubt that the Company had been considerably ill-used, but it 
was not their doing, and all they could say was that if the Leith 
people preferred electricity and the Edinburgh people preferred 
cabling, what they had to do was to work their lines with horses 
On the com tively level roads they had in Leith, horses were 
very much the cheapest method of haulage. He would not say 
anything more about the relations of the Corporations. All these 
were matters of high policy which it was for them to adjust 
between themaelves. All he wanted to indicate was that the 
Company held its own, and intended to hold its own, and had no 
iear that it would hold its own, they believed quite successfully 
and prosperously, with what remained to them of the undertaking. 


ST. JAMES'S AND PALL MALL ELECTRIC LIGHT 
COMPANY, LIMITED. . 


Directors: Eustace J. A. Balfour, Esq., chairman; Sir John H. 
Morris, K. C. S. I.; Bennett Fitch, Esq., M. I. C. E.; Walter Leaf, 
E:q ; Marlborough R. Pryor, Esq. General manager and secre- 
tary: Frederic J. Walker. Chief engineer: S. T. Dobson, 
A. M I. C. E., M.I E. E. 

Report of the directors with abstract of accounts for the year 
ending Dec. 3l, 1898, to be presented to the ordinary general 
meeting of the shareholders to be held at the offices of the 
Company, Carnaby-street Central Station, Golden-square, W., on 
Feb 7 at 12 noon: 

The Carnaby-street and Mason’s-yard stations have been 
working satisfactorily throughout the year, but to enable the 
Company to meet the growing demand for electrical energy in 
the most efficient manner, it bas become necessary to further 
extend the Carnaby-street station. For this purpose the directors 
are promoting a Bill in the ensuing session of Parliament authoris- 
ing the Company to acquire by compulsory purchase certain 
adjacent property. To meet future requirements the directors 
have by agreement arranged with the Westminster Elcctric 
Supply Corporation, Limited, for the promotion in the ensuing 
seesion of Parliament, under the title of the Central Electric 
Supply Company, Limited, of a Bill authorising the establishment 
of a station on certain property to be acquired in the parish of St. 
Marylebone. This will secure to the two companies an ample 
supply of electrical energy in bulk. In pursuance of special 
resolutions passed at extraordinary general meetings held on 
Jan. 18 and Feb. 8, 1898, 20,000 new ordinary shares of £5 each 
were created, making the capital £300,000, and 12,000 of these 
Bhares were issued at par to the holders of the 100 founders' shares 
of £1 each. These founders’ shares are now vested in a trustee 
for the Company. The Company has since by special resolutions 
passed at extraordinary general meetings held on Jan. 3 and 19 
increased the capital to £300,100 by the creation of 20 new ordinary 
shares of £5 each. Steps are now being taken to reduce the capital 
of the Company by cancelling the 100 founders’ shares, and a 
notice for an extraordinary general meeting, to be held at the 
conclusion of the ordinary meeting, confirming this reduction is 
enclosed with the report. So soon as further capital is required, 
the directors propose to issue the balance of 8,020 ordinary 
shares to the ehareholders in proportion (as nearly as conveniently 
may be) to the shares held by them, at a premium. This will 
enable a substantial addition to be made to the reserve fund. 
In accordance with the terms of the trust deed, six months’ notice 
of redemption was given to the holders of the £50,000 4 per 
cent. debenture stock of the Company, and this stock is now being 
paid off as on Jan. 1 last. The net earnings of the Company during 
the past year have amounted to £29,889. 193. ld. Of this sum, 
£11,495 was distributed in August last in payment of an interim 
dividend at the rate of 10 per cent. per annum for the half-year 
ending June 30, 1898, on the ordinary shares, and at the rate of 
7 per cent. per annum on the preference shares. The balance, 
£18,394. 193. 1d., together with the undivided profit of £384. 10a. 
from last year's account, leaves £18 779. 9a. ld. now to be dealt 
with. The directors propoee to divide the amount as follows: 
by payment of a dividend at the rate of 7 per cent. per annum 
on the preference shares for the second half of the year, £3,500; 
by payment of a dividend on the ordinary shares for the second 
half-year of 7s. 6d. per share, and a bonus of 2s, per share, 
making, with the interim dividend paid on Aug. 1 last, a total 


distribution of 144 per cent. for the year, £15 190. 10a. ; amount 
to be carried forward, £88 19a. ld.—total, £18,779. 93. 1d. The 
directors deeply regret the loes by death of their esteemed colleague, 
Mr. Latimer Clark, F.R.S., the vice.chairman of the Company. 
Mr. Marlborough R Pryor haa been elected a director during the 
year, and, in accordance with the articles of association, he now 
retires, but, being eligible, offere himself for re-election. Mr. 
Walter Leaf retires by rotation under Clause 79 of the articles of 
association, and, being eligible, offers himself for re-election. The 
auditore, Messrs. Deloitte, Dever. Griffiths, and Co., also retire, 
and, being eligible, offer themselves for re-election. 


REVENUE Account, YEAR ENDING Dec. 31, 1898. 


Dr. To Generation and Distribution of Electricity. 
Coal, including dues, carriage, etc. £7 307 6 1 8. d. 
Oil, waste, water, engine room stores 948 15 11 
Salaries of engineers and officers...... 1,595 14 11 
Wages at generating and distributing 
States 3,832 15 3 
Repairs and maintenance as follows: 
Buildings (including alterations), 
£409. 168. 8d. ; engines and boilers, 
£1 547. 128. 2d.; dynamos, £180. 
lls. 6d.; other machinery, instru- 
mente, and tools, £473. 10s. 4d.; 
accumulators, £74. 5a; lampe (at 
stations), £78. 14e. 5d, — £2,764. 
16s. Id.; less credit on main 
exhaust and chimney shaft, £404. 
17a; 10d. ooi cae Cox rotor 2,359 18 3 
Attending and repairing publiclamps 422 9 8 
Repairs and maintenance of mains... 1,149 3 7 
Miscellaneous expenses ................-. 141 0 6 
— — 17,757 4 2 
To Rents, Rates, and Taxes. 
Rente payabldd . ßd " 245 0 0 
Rates and takes 2,564 1 6 
—————— 2,809 1 6 
To Management Expenses. 
Directors’ remuneration... . ........... 2,500 0 
Salaries of manager and secretary, 
engineer, clerks, canvasser, etc. ... 3,512 0 1 
Stationery, printing, and advertieing 207 13 6 
General establishment cha- ges 395 11 10 
Auditors of Company..................... 78 15 0 
Trustee for debenture stockholdeis... 52 10 0 
6,746 10 5 
Law expenses........ 9 9 M 237 15 8 
Special Charges. 
Insdran ess 8 i 19 2 
Fees for testing meters .................. 11 2 0 
Board of Trade audit .. ...... .......... 60 0 0 
Expenses re conversion of founders’ 
Darss TER s 55 18 2 
Ditto, quotation of ordinary share 
(new issue) 26 5 0 
Expert fees re valuation for assess- 
er,, a 52 10 0 
829 14 4 
To Depreciation. 
Depreciation on buildings 8 87 16 8 
Ditto, plant, machinery, eto 9,636 7 7 
— —— 10, 124 4 3 
38,504 10 4 
Net loss on sales of old plant. aiaei —— n 393 5 0 
Balance carried to net revenue accound ............ . 31,387 1 5 
470, 284 16 9 
Cr. £ ed. 
Sale of current, after deducting provision for bad 
and doubtful debts (at 6d. per unit, less rebates) 65,596 9 4 
Ditto under contracrc ggg nen 573 14 6 
Public lighting eei 1832 5 6 
68002 9 4 
Rental of meters on consumers’ premises ............ 1,760 15 11 
Renta receivable ............... eere " 140 14 3 
Transfer fees ................ eere F 57 17 6 
Discounts on purchasees e s 9711 3 
Sale of old materials, stores, et. m · O 54 8 C 
Sundry fees, shareholders’ lists sold, ete. ......... .. 11 18 0 
Sale of stens eves 159 2 6 
£70,284 16 9 
Cr. GENERAL BALANCE-SHEET, Dec 31, 1898. E ad 
Capital amount amount received........................ £310,000 0 0 
Sundry tradesmen and others, due on construction 
of plant and machinery, fuel, stores, etc. . 2,007 12 11 
Sundry creditors on open account . 3,227 3 7 
Debenture stockholders, for interest accrued, less 
tax payable Jan. 1, 1899?g9g9gg9g99ss222 966 13 4 
Unclaimed dividend(die e . 31 9 10 
Capital reserve fun 7mᷣü! i eere 15,000 0 0 
Balance at credit of net revenue account, £30,274. 
9s. Id.; less interim dividends paid on preference 
and ordinary shares, FI 1, 495 2. 18.779 9 1 
£350,012 8 9 
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Cr. l ue ded t ke ] £ e. d. DIRECT UNITED STATES CABLE COMPANY, LIMITED. 
Nes on. dele. i 3 Shien i ui 5 263,046 2 10 The half-yearly meeting of the shareholders was held on Tuesday 
Expenditure on freehold site, e te 23306 3 6 


Stores on hand —coal. £226. 188. 3!. ; lamps, £40. 

6s. Id.; meters and switches, £1,802. Os. 34. ; 

general, including oil, waste, etu., £1,330. 0a. 8d. 3,399 5 3 
Sundry debtors for current sunplied, £18,473. 

14s. 6d. ; other debtors, £596. 133. 3d. ........... 
Cash at bankers (including deposit of £20,000), 

£26,102. 4a. 5d. ; cash in hand, £88. 58 26190 9 5 
Capital reserve fund investmente, cost of Canada | 

3 per cent , Cape 34 per cent., and India 3 per | 

cent. stock ...... J ̃ ͤũ ͤ.M,l. x VOH Sus 15,000 0 0 


r £350,012 8 9 


STATEMENT oF ELECTRICITY GENERATED, SuLp, ETC, YEAR 
ENDING Dec. 31, 1898. 


last at Winchester House, Mr. Underdown, Q.C., presb. 

The report and statement of accounte, already published by us, 
was adopted. The question of amalgamation with the Anglo 
Compauy was discussed, and the Chairman advised the share- 
holders not to go in for amalgamation. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


— 


CONTRACTS OPEN. 


Har wich. The Corporation are prepared to enter into negotia- 
tions for the transfer of their electric lighting provisional order, 
Tenders by May 16. 


. Belfast. —'Tenders are required by the Belfast and Northern 

Board of Trade units generated J ͤ K 3,847,204 | Counties Railway Company for the supply of telegraph ironwork, 
T Private supply . ..... 3,314 492 batteries, signal fittings, etc. Tenders by Feb. 13. 

Quantity utilised 4 Public lighting — 134,366 } 3,507,024 Gloncester.—The Electricity Supply Committee are prepared 

Quantity expended ee en een . 95,166 340.180 | t2 receive tenders for the supply and erection of various plant at 

Number of lamps on circuit, Dec. 31, 1898.................. 142 855 | ‘he municipal electricity wor ke. Tenders by Feb. 28. 


Ediobargh.—The Magietrates and Council invite tenders for 
an overhead travelling crane and storage batteries for their electric 
lighting station in Macdonald-road. Tenders by Feb. 20. 

West Hartlepool.— The Corporation invite tenders for feeders, 
mains, arc light leads, with road work, particulars of which 
appear in our advertising columns. Tenders by Feb. 13. 

Nelson. —The Gas Committee of the Corporation invite tenders 
for the supply and erection of various plant, particulars of which 
appear in our advertising columns. "Tenders by Feb. 14. 

Leyton.— The Urban District Council invite tenders for a 
motor-generator, etc. Further particulars may do obtained from 
Mr. H. C. Bishop, Cathill-road, Leytonstone. Tenders by Feb. 6. 

Buxton. — The Urban District Council invite tenders for work 
in connection with their electric light station in Buxton, par- 


ticulars of which appear in our advertising columns. Tenders by 
Feb. 6. 


LIVERPOOL OVERHEAD RAILWAY COMPANY. 


Report of the directors to be presented to the twenty - first 
ordinary half-yearly general meeting of the shareholders, to be 
held at the Law Association Rooms, 14, Cook-street, Liverpool, on 
Tuesday, Feb. 14, 1899: 

In presenting the half-yearly statement of capital and revenue 
accounte to Dec. 31, 1898, the directors have to report that the 
gross revenue receipts amount to £40,840. 3s. 2d. and the working 
expenses to £24,717. 15s. dd. The number of passengers carried 
during the last two years is as follows : 


Half-year Half.year Half.year Half-year 


ending ending ending ending 
June 30, Dec. 31, June 30, Dec. 31, 


| 1897. 1897. 1898. 1898. ; ; 
: Glasgow. The Corporation are prepared to receive tenders for 
First-class ............... 608,278 621,392 637,547 663.177 ; ; 
Second - olass uoo, 2.618.844 2.790 768 2,686 651 2.962.827 | the reconstruction of tramways in Crown street and, Cathcart- 


road, particulars of which appear in our advertising columns. 
Tenders by Feb. 6. 

San Severa (Italy)—Tenders are invited for the electric 
lighting of the town. Particulars are to be obtained from, and 
tenders addressed to, the Corporation (Syndaco) of San Severa, 
Province of Foggia, Italy, by Feb. 25. 

Lowestoft.—The Mayor and Corporation of the borough of 
Lowestoft are prepared to receive tenders for the supply aud 


Workmen (special 1,042,138 1,055,330 1 148,743 1,968,917 


Total ......... 4, 269.260 4 467,490 4 472,941 4,894,921 
Revenue Account. 


Receipts from passenger traffic amount to £40,071 10 4 
Miscellaneous receipts and interest 708 12 10 


: £40,840 3 21 erection of various plant, all details of which appear in our 

Less working expenses . 24,717 15 4 | advertisement columns. Tenders by Feb. 6. 
| Shoreditch — The Guardians are desirous of receiving tenders 
£16,122 7 10 for materiale and for wiring and fitting the Shoreditch workhouse, 


Deduct interest on mortgage debent ures......... 3,400 0 0 infirmary, casual wards, diepensary, nurses' home, porter's lodge, 
. 2 ac, | Offices, etc., at Kingsland-road and Hoxton. "Tenders by Feb. 15. 
Kingston-on Thames.—'The Guardians of the Union invite 
tenders for the provision of telephonic communication between 
the various buildings upon the workhouse premises, Kingeton-on- 
Thames. For particulars see our advertising columns. Tenders 
by Feb. 14. 

Wull.—The Corporation are prepared to receive tenders for the 
electric light wiring and fittings for the tramways power station, 
Oaborne-street. The contract will include four arc lamps and 
about 40 incandescent lamps. For particulars see our advertising 
columns. Tenders by Feb. 8. 

Edinburgh.— Tenders sre required by the Corporation for the 
steelwork of roofs required in the construction of the McDonald- 
road electric lighting station.  Specificatione, etc, may be 
obtained on deposit of a crossed cheque for £2 (which will be 
returned on receipt of a bona fide tender) to Mr. John Cooper, 
burgh engineer, l, Parliament-equare, Edinburgh. Tenders by 
Feb 3. The same applies to tenders for the iron and steel 
works (exclusive of steel roofing) required in the construction of 
the McDonald-road electric lighting station, comprising boiler- 


£12,722 7 10 
Add balanee brought forward, June 30, 1898 ... ..... 3,863 13 7 


Leaving available for dividend.. . . . . . . . £16,586 1 5 


Out of this balance your directors recommend the declaration of 
dividends at the following rates (less income tax), payable on and 
after Feb. 16 next: 5 per cent. per annum on preference shares, 
£3,000 ; 4 per cent. per annum on ordinary shares, £9,000; leaving 
a balance of £4,586. Is. 5d. to be carried forward to next half-year. 
Your directors have arrived at a basis of agreement with the 
Waterloo - with - Seaforth and Great Crosby District Councils 
(subject to the sanction of the shareholders and confirmation by 
Parliament) for the Company to equip and work the tramways 
already authorised within those districte. The directors retiring 
by rotation at this meeting are Sir Wm. B. Forwood and Mr. H. 
Brocklebank, who, being eligible, offer themselves for re-election. 
The auditor retiring by rotation is Mr. J. S. Harmood Banner, who 
is also eligible for re-election. 


REVENUE ACCOUNT, 


Expenditure. £ B house, coal store, chimney stalk, engine-room, battery room, 
Maintenance of way, worke, and stations.. . 4,827 7 pump and tank rooms, offices, stores, etc., and other relative 
Locomotive power ................. n . T 6,085 2 worke. 
Repairs and renewals of carriages .. ...... NN 822 8 


London, E.—The Electrical Committee of the Whitechapel 
Traffic expenses 


o 
oO 
~J 
to 
«e 
- 03 C i» t» Os to P" 


Board of Works invite tenders for the supply and erection of the 
General charges CC 2.185 1 following plant: (Section A) armoured and unarmoured cables ; 
Law charges e erer sse 201 14 (B) arc lamps and posts ; (C) steam dynamo and balancing booster ; 
Compensatio:nũũsns . 2 76 3 (D) storage batteries; (E) boilers aud fittings, feed pumpe, pipes, 
Renta, rates, and taßkesasasasee eren 1,767 7 and heater. Persons tendering are at liberty to tender for any 
ners .... 8 80 2 11 | section or sections, or for the whole of the sections, but not for 


part of one section. Specifications can be obtained from Mir. 
Arthur Wright, 26 and 27, Bush-lane, Cannon-street, London, E. O., 
on payment of £5. 51. each, which sum will be returned on receipt 
of a bona fide tender. "Tenders must be delivered by 12 noon on 


Balance carried to net revenue account 


£40,655 19 9 eb. 7. 

' | Receipta. £ ad Shanghai—The Shanghai Municipal Council invite tenders for 
Passenger traffic w %% 10,071 10 4 | concession for constructing and working about 23 miles of 
Parcela; . d Vu ii 51 5 5 | electric tramways on the trolley system in the streets of Shanghai. 
rl me 514 17 8 | Thespecial attention of tenderers is drawn to the fact that the 
Transfer s sss, 8 18 6 4| tender (if any) recommended by the Council will require ratifica- 

——_—_—__——— | tion by the ratepayers. Plans may be seen and particulars 
£40,655 19 9 I obtained on application to Mesars. John Pook and Co., 8, Jeffrey’s- 
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square, St. Mary-axe, London, E. C., on a Bank of England note 


for £100 being deposited with Meesrs. Pook and Co., which sum . 


will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by thedepositor. Further information 
may be obtained on application to Mr, Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic addrees Dynamo, Shanghai ; 
“ ABC,” fourth edition, and '* Engineering " codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on March 15. 


Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang : *' Resolution VIII.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a view to the community bein 
supplied with an adequate and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
peus er Municipel Council invite tenders for & concession for a 
period of 30 years for the exclusive right of establishing and 
working a telephone system in Shanghai. 
particu obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's-square, St. Mary-axe, London, E.O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depoeitor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering" codes used). Sealed 
tenders, endorsed '* Tender for Telephone Concession," to be sent 
to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Sunderland.—The Electric Supply Committee have accepted 
the tender of the India Rubber, etc., Company, for Belliss engines. 


Derby.—The Council have accepted the tender of S. Z. Ferranti, 
Limited, at £7,090, fora new steam alternator, consisting of a 
pair of vertical enclosed compound engines, etc. 

Colchester. —The Estate and Cattle Market and Executive 
Committee have received three tenders for in-talling electric 
ight at the temporary municipal offices. The tender of Mr, J. A. 

uner, at £26. ö., has been accepted. 


London.—The London County Council have received the 
following tenders for the, supply of dynamoe, etc., required in 
connection with the electric lighting of the Victoria-embankment : 


Plans may be seen and 


McClure and Whitfield ..................... = ......-- . £3726 8 0 
Mather and Platt, Limited. 4600 0 0 
Crompton and Co., Limited ......... ................ . . 4949 0 0 
Electric Construction Company, Limited ................ .. 5535 0 0 
Safety Concentric Wiring Company, Limited ............ 5,625 0 0 


Electrical Company, Limite ee. 


London.—The London County Council have received the 
following tenders for the supply of gas-engines, etc., required in 
connection with the lighting of the Victoria-embankment : 


J. E. H. Andrews and Co., Limited ....................... ......... £1,990 
Campbell Gas-Engine Company, Limited ........................... 2,176 
Premier Gas-Engine Company, Limited .............................. 2.26) 
Safety Concentric Wiring Company, Limited ........ ............ 2 260 

ey Bros, imd A8 2,500 
Fielding and Platt, LimiteeeeeeUbu᷑lkUk VV . 2,518 
J. Taylor and Sons, Limits . . . ore 457 


BUSINESS NOTES. 


Mene Bay.—The electric car on the pier is now in working 
er. 

Bartferd.— The Parish Council are about to introduce public 
electric lighting. 

Popiar.— Tenders are to be invited for part of the electric plant 
required for the workhouse. 

Exeter.—The electric street lamps are to be charged at the 
rate of £22 per annum each. 

Bury 8t. Edmunds —It is expected that the electric light will 
be installed by next Christmas. 

Bedfordshire.—The electric light is to be installed in the 
mupiment room of the shire ball. 

Kensipgton. —The Vestry concur with the Westminster Vestry 
in the question of underground railwaye. 

Ealing. The total number of lamps applied for is 21, 698 (8 c. p.), 
of which 20,470 have already been connected. 

Tipton.—The Urban District Council have decided to oppose 
the South Staffordshire Tramway Company's Bill. 

St. Helens. — After diecussion, the construction of a double line 
was ag: eed to at Wedneeday's meeting of the Council. 

Celehester.—The Electric Light Committee intend at the 
earliest possible date to reduce the price to small consumers. 

Bromley.—The Urban District Council intend to petition 
against che Bille proposed by the National Telephone Company. 

Water loo.—It is expected that the installation of the electric 
light will be completed next week. In all some 16 standards will 
be erected, | l 
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Graogetown.—The extension of the Tees-side electric tram 
system into the South Bank and Eston districte is being 
considered, 

Southport. —A Local Government Board ps on has been held 
into an application of the Council to borrow £3,500 for electricity 
supply works. 

Havwell-Uxbridge Light Railway.—The Board of Trade have 
now given their decision in favour of the construction of this much 
discussed line. 

Blackpool —The Improvement Bill which provides for an 
extension of the tramway service, has now been approved by the 
Town Council. 

Manchester.—The City Council have again affirmed that the 
overhead system is that best suited to the immediate requirements 
of the city and district. 

Hastings.—The poll of ratepayera on the electric tramways has 
been declared, with the result that the votes recorded are about 
ten to one in favour of the same. 

Leeds.—The electric equipment of the Becket street route is 
to be proceeded with at once. "Various increases have been made 
in the salaries at the electric lighting station. 

Sleaford.—The Electric Lighting Committee have decided to 
submit to the Urban District Council the names of three appli- 
cante, from whom a consulting engineer will be chosen. 

Wrekenton.—Tho Parliamentary Committee are in negotiation 
with the tramways company with the object of having the 


proposed new tramway to Sheriff Hill extended to Wrekenton. 


Carlisle. — The electric light at the Citadel station has been 
switched on as a trial, and the final opening may be expected 
shortly. There are two arc lamps still to be erected in Court- 
square. 

Farnborough.— Negotiations are still proceeding between the 
Urban District Council and Power and Traction, Limited, with 
regard to their electric railway. Certain amendments are proposed 
by the Board. 

Removal. —W e are informed by Mr. Alec A. Beadle, A. M. I. E. E., 
F.C.S., that he has now transferred to 57, Chancery-lane, his 
laboratories for electrical, chemical, and metallurgical investiga- 
tions and tests. " 

Swansea.— The trams worked by the Swansea Improvemente 
and Tramways Company, which are now being electrically 
equipped, will probably be running by electricity about the end 
of the present year. , 

Halt Accumulator Company, Limited. We are informed that, 
owing to considerable increase in businese, this Company have 
extended their premises by taking over a large adjoining factory, 
covering 13,000 square feet. ‘ 

Eastbourne — The Mayor has refused to call a public meeting 
to consider the application of the Town Council for an electric 
light provisional order, and the Council's offer to purchase the 
works of the electric light company. 

Westminste- Ele t io Bully Corporation.—The directors 
will recommend a dividend for the past half-year at the rate of 
14 per cent., making, with the interim dividend already paid, 
12 per cent. for the yeac 1898, payable on March 1. 


Dumbarton. — Amongst the various Bille to be opposed by the 
County Council we note the Glasgow Corporation (Telephones) ; 
National Telephone, No. 1; National Telephone Company, No. 2; 
and Telegraph Act, 1892 Amendment (National Telephone Bill). 


City and South London Bailway.—Negotiations are in pro- 
gress with the London, Brighton, and South Coast Railway for 
the construction of the subway connecting the electric railway 
company's new station at Denman-street with the London Bridge 
Station. ; 

Althorp House. —At the ball given by Earl Spencer, K.G., and 
the Countess Spencer at Althorp House last week, a apacis 
installation of the electric light was provided, when 120 lamps 
were arranged around the cornice of the large dining-room in 
which the dancing took place. 

Camborne. —We learn that as the electric light order regarding 
this town does not comply with the proposal of the District 
Council in its clause refecring to the power of that body to 
purchase the works, obj sction is to be lodged to the order unless 
a satisfactory clause ia inserted. ! 

Ponty pool. —An offer to light the main streets of the town has 
been made by the electric light company. The Council has resolved 
that before the offsr ia accepted the gas and water company are to 
be invited to give suggestions as to a better method of lighting, and 
also as to a modification of their terms. 


Opposed Bills —The Coatbridge and Airdrie Light Railway Bill 
has been before Mr. Martin Thomas, one of the examiners of the 
House of Commons, The Examiner will report non-compliance to 
the Standing Orders Committee, with whom it will rest to decide 
whether the Bill shall be allowed to proceed. 

Melksham, — Messrs. Tilke and Smith (Melksham), having asked 
for permission to lay an electric cable underground to the work. 
men's olub, and also for permission to erect a 2,000.c. p. aco lamp 
at the entrance to their works, the former matter was deferred 
and the latter acceded to by the Urban Dist. ict Council last week, 


Barking.—The District Council have decided to apply to the 
Board of Trade for a provisional order to construct tramways 
throughout the town to be worked by electricity. The total 
expense of equipping the whole system, including the necessary 
2 power, and cars, exclusive of buildings, is estinated at 

3,284, 
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Dublin.—The following have been appointed a committee in 
charge of matters relating to the construction aud equipment of 
electric tramways: the Lord Mayor. Alderman Meade, Alderman 
Sir R. Sexton, Mr. Beattie, the High Sheriff, Mr. Downes. Mr. 
Jones, Dr. Kennedy, Alderman Dowd, Alderman Cox, and Mr. 
Gibbons. 

Annual Dinner. — The employós of Messra. Rosling and 
Appleby held their annual dinner on Friday, Jan. 27, at the 
Talbot Hotel, Bradford, when a party of about 150 did good 
justice to the excellent fare provided, and enjoyed the songs, 
quartets, and glees which interspersed the toaste usual upon such 
occasions. 

Gilliagham.—The Survey Committee has recommended to the 
District Council that the terms of the electric lighting company 
for the lighting of High-street should be accepted. The whole 
matter has now been referred back to the committee to consider 
the advisability of acquiring the present supply or to provide the 
light iteelf. . 

Oswestry.—The Town Council are arranging for some modifica- 
tions of the proposed electric tramway scheme. Mr. W. H. 
Trentham has been engaged to advise the Council on the proposed 
electric lighting and refuse destructor, and as to whether it would 
be to the advantage of the Council to provide motive power for the 
tramway work. 

Woroester.—At the monthly meeting of the Chamber of 
Commerce it was decided that a deputation should wait on the City 
Council to urge the necessity for an extension of the tramways in 
the city and the immediate district outside on the lines of the 
electric tramways which have proved so sucoessful in the northern 
part of the county. 

Doncaster.—The West Riding County Council have agreed to 
support the Doncaster Corporation scheme of electric tramways, 
8ubj»ct to certain conditions as to the County Council roads, and 
to oppose the scheme of the British Traction Company, Limited, 
and they suggest tbat some joint action should be taken by all the 
authorities concerned. 

Owens College.—A donation of £2.000 has been received from 
Captain Partington towards the cost of building the new physical 
laboratory at Owens College, and Dr. E Hopkinson has sent a 
sum of £1,884, contributed by the relatives of the late Dr. John 
Hopkinson for the erection of a wing of the laboratory to be 
devoted to electro-technical work. 

Broadstairs and St. Peter's —The Urban District Council are 
availing themselves of the privilege of the time limit up to the 
22od inst. before definitely settling their attitude with reference 
to the proposed application for a provisional order to empower the 
Isle of Thanet Light Railways Company to supply electricity for 
lighting purposes within the district. 

Piymouth.—At a recent conference held with the object of 
arranging for the joint working of the tramway services of 
Devonport, Plymouth, and Stonehouse, the Corporations agreed to 


ask the Board of Trade for permission to serve notices upon the 


existing company. A united light, power, and traction service for 
the three towne is being looked forwar. to. 

Liverpool — Tue Town Council have decided upon several large 
increases in the salaries of the tramway staff. Twenty additional 
cars are to be ordered from the British Tnomson-Houston Company, 
Limited. In the month of January 1898 the tramways carried 
2 910.000 passengers, whilst this Janus-y the number has risen to 
3,960 000. The receipts, too, have increased to £1,639. 

Southampton. —The Council have instructed Messrs. Kincaid, 
Waller, and Manville to at onoe prepare and submit for the con- 
gideration of the committee detailed specifications and conditions 
for tenders for the whole work referred to in the adopted report 
on electric traction. The Electric Lighting Committee have been 
do uan to forthwith take steps for providing the necessary 
plant. 

St. James's —With reference to an application by Mr. G. D. 
Martin of 3, Pall-mall East, for permission to erect six electric 
light column lampe on the footway of Regent-street in front of 
premiees erected on Hanover Chapel site, it appears that, although 
the Vestry is not prepared to grant the same, they will consider an 
App canon for the erection of bracket lamps in lieu of column 

amps. 

Rotherham.—The Corpora ion have adopted the report of P. of. 
Kennedy with regard to an electric lighting scheme whereby the 
whole of the principal streets of the borough will be lighted by 
electricity. Prof. Kennedy is to be requested to prepare the 
necessary specifications. It is also proposed that application be 
made to the Local Government Board for sanction to borrow 
£25 000. 

Lee.—The District Board of Works have decided that Mr. 
Albion Snell, electrical engineer, should be temporarily appointed 
to answer certain questions put to the Board | by the Board of 
Trade in reference to the electric lighting by the Blackheath and 
Greenwich Company. It has also been resolved to advertise for a 
consulting engineer at a salary of £100 per annum to advise the 
Board as to the laying of the maina and works. 

Shoreditch.—The Guardians have agreed that advertisements 
be inserted in the lighting papers inviting tenders for carrying 
out the work and supplying materials for the wiring, etc., of the 
workhouse infirmary, casual wards, dispensary, and offices for 
the inatallation of electric light from the mains of the Shore- 
ditch electricity works in accordance with the specification pre- 
pared by Mr. C. H. Doughty and approved by the Guardians. 

Contral London Railway Company, Limited.—The seventh 
ordinary general meeting of this Company will be held at 16, 


Great George-street, Westminster, S. W., on Feb. 15, at 3 p. m., 
for the purpose of receiving the report, etc., after which an extra- 
ordinary general meeting will be held with the object. of consider- 
ing a proposed Bill in Parliament, to be entitled a Bill to extend 
the time for the completion of the Central London Railway, and 
for other purposes." | 

Glasgow.—A temporary breakdown on the electric tramway 
route to Springburn, which took place last week, caused about an 
hour’s stoppage. A sub-committee is to take expert advice as to 
whether the tramway department should continue to generate its 
own electric power or purchase from the electricity department. 
The committee have approved of the general manager’s scheme, 
previously referred to by us, for the extension of the system to the 
other routes in the city. 

Edinburgh —The Electric Light Committee resolved on the 
3let ult. to recommend to the Town Council that authority be 
given for the provision of additional water storage acc »mmodation 
at Dewar-place station, at à probable cost of £550 as also for the 
extension of the storage batteries, to cost £1,500. and retorts, to 
cost £700. The committee aleo recommended the acquisition of 
ground adjoining the station for additions to the works, at a 
probable cost of £15 000. 

Huddersfield.—The tramway extension from Salendine Nook 
to Ouclane was inspected by Colonel Sir F. A. Marindin on the 
3lst ult. The new line is about 14 miles in length, the terminus 
being four miles from St. George's-square, Huddersfield. Ib 
was opened on the following day to the public. The committee 
have under consideration the iotroduction of electric traction in 
the place of steam power, the raila of the new extension having 
been laid to suit such a change. 


Small Storage Cells.—In our note last week respecting the 
Q and V types of E.P.S storage batteries, we regret to find that no 
mention was made of Mr. J. W. Barnard. As has been referred 
to in our columns, and repeateJly announced in the advertise- 
ments, Mr. J. W. Barnard is now sole agent for these small sizes 
of accumulators, In consequence of the increased demand he has 
found for these, he has personam equipped the larger premises at 
13, Brownlow.street, Holborn, W. C. 


National Telephone Company. —The directors recommend the 
following dividends for the half-year ended Dec. 31 last: at the 
rate of 6 per cent. per annum, lees income tax, on the first and 
second preference shares: at the rate of 5 per cent. per annum, 
leas income tax, on the third preference shared at the rate of 
6 per cent. per annum, free of income tax, on the ordinary shares, 
carrying £50,000 to reserve and about £8000 forward. The 
transfer books will be closed from to-morrow to Feb. 17, both days 
inclusive. 

Darlington. —Mr. Clifton Robinson, manager, and Mr. Holmes, 
engineer, of the Imperial Tramways Company, have had a con- 
ference with the sub committee of the Streets Committee of the 
Corporation, when the question of the extension of the tramway 
line from 24 miles to six miles was considered. The work, it was 
stated, would occupy four months. It was stated that the cable 
might be brought along from Stockton, and in that case a service 
of trams to that town might be introduced, either casually or 
otherwise, 

Walker (Newcastle)— The Local Government Board have 
written to the Oonnci!, re the electric lighting question, stating 
that the Walker authority had made it appear as if the 
company not only aeked for powers for the exclusive right to 
supply electrical energy for the township, but to prevent any 
other company or person from doiog the same thing. It followed 
that the company was endeavouring to g . a local monopoly. The 
Board of Trade could not, and woud not, sanction such a 
procedure, 


Kinver.—The construction of light railways from Stourbridge 
to Kinver, in the counties of Worcester and Stafford, has been 
agreed to by the Board of Trade. The promoters are the British 
Electric Traction Company. A new elause has been ineerted 
patting upon the promoters all the reasonable expenses whica the 
Couuty Council of Worcester and the Stourbridge Urban District 
Council may incur for superintendence of the construction aod 
maintenance of the line, but limiting these expenses to £10 on 
the part of each authority. 

Charing Cross and Strand Electricity Supply Corporation. 
The directors of the Charing Oross and Strand Elect: icity Supply 
Corporation, Limited, after providing £7 000 for depreciation, 
carrying forward £3,500 and subject to audit, have decided to 
recommend a dividend for the half-year ended Dec. 31, 1898, at 
the rate of 10 per cent. per annum, making, with the interim 
dividend distributed for the half-year ended June 30, 1898, at the 
rate of 6 per cent. per annum, a divide.d payable for the year 
1898 of 8 per cent. on the ordinary share capital. 


Leicester.— The Parliamentary Committee of the Corporation on 
Saturday published an emphatic protest against the proposal of 
the Warwickehire, Derbyehire, and Leicestershire Electric Supply 
Company to obtain a Bill to enter Leicester and other boroughs in 
order to compete with the municipal authorities in the supply of 
electric energy. It is specially objected that the proposal would 
take the sole control of the streets out of the hands of the Corpora- 
tion, and revive the difficulties which were common when the gas 
and water undertakings were controlled by private companies. 


Stockport — The Town Council have decided to oppose Bills 
promoted by the General Power Distribution Company, Lanca- 
sbire Electric Power Company, South Lancashire and Cheshire 
Electricity Company, Leicestershire and Warwickshire Electric 
Supply Company, Midland Electric Power Distribution and 
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Lighting Provisional Order, Manchester Corporation Tramways 
and General Powers Bille, National Telephone Company’s Bills, 
Telegraph Act (1892) Amendment Bill, and the electric lighting 
provisional order promoted by the Heaton Norris Urban District 
Council. 

New Companies. — The Trafford Power and Light Supply, 
Limited, has been registered with a capital of £100,000, in £1 
shares, with the objects of acquiring a concession for the sole and 
exclusive privilege vo supply electricity and fuel-gas for lighting, 
traction, heating, motive power, or other purposes to the whole of 
the roads, streets, and premises in Trafford Park Estate.—A com- 

any has been registered, under the title of the Electric Canal 

aulage Company. Limited, with a capital of £3,000, in £1 shares, 
with the object of constructing and maintaining rail and tram 
roads, wharves, docks, electric works, etc. 

Personal.— Mr. Alfred R. Sillar, formerly the resident electrical 
engineer at the Blackpool Winter Gardens, has been appointed toa 
similar position by the borough of Colchester. Mr. G. Hulme, of 
the Blackpool electricity works, has been appointed secretary to 
the Blackheath and Greenwich Electric Lighting Company, 
Limited. Mr. Johnston, the electrical engineer of Lancaster, has 
resigned, having secured an appointment under the Corporation of 
Sirewsbury. Mr. F. B. Spencer, engineer and manager of the 
Woolwich Electric Light Company, has been appointed electrical 
engineer to the Wimbledon District Council. 

Sheffietd.—It has been decided that the vicinity of the town 
ball in Pinstone- street and N. w Surrey-street aball be lighted with 
electricity as soon as possible. To this end special standards for 
the holding of electric lamps are to be erected. Special designs 
are to be prepared and submitted to the Improvement Committee. 
Several enquiries have been made by private citizens who desire 
to secure electricity for their places of residence or business, both 
for motive power and lighting purposes. A direct-current supply 
for power purposes is to be given, and the conversion from 
alternating current will be effected by a rotary converter. 

Crewe.—At the meeting of the Council on Wednesday it was 
atated that the Electric Light Committee were rushing through a 
partial scheme for lighting the town without giving adequate 
information to the Council. They proposed to borrow £32,000 for 
the scheme, but according to the report they proposed only to 
light four miles out of the 324 miles of streets within the borough. 
The Chairman of the Electric Lighting Committee said the eum 
which they proposed to borrow was £26 000, and this would be 
sufficient to lay down all the plant they would need for many 
years to come, The minutes of the Electric Lighting Committee 
were agreed to. 

Perth. —A special meeting of the Police Commission was held 
on Tuesday for the purpose of considering a letter from Meesra 
R. and J. Robertson and Dempeter requesting the coneent of the 
Commiesion to a Board of Trade application by the Perth and 
District Tramway Company, Limited, for authority to use electric 
traction in connection with the tramways. The Commiesion 
resolved to give their consent to the use of electric traction on 
the Perth tramways, but declined to conaent to the extension of the 

time specified in the Act, and also that the plans and specifications 
of the electric system should be first of all submitted for the 
consideration and approval of the Commission. 


St. James's and Pall Mall Electric Lighting Company., 


Limited. — An extraordinary meeting of this Company is 
announced to take place after the ordinary general meeting on 
the 7th inst. in order to confirm a resolution to the effect that the 
capital of the Company be reduced from £300,100, divided into 
20 000 preference and 40,000 ordinary sbares of £5 each and 
100 founders! shares of £1 each, to £300 000, divided into 20,000 
preference and 40,000 ordinary shares of £5 each, by cancelling 
the 100 founders’ shares of £1 each. Another resolution to be 
confirmed is one approving of the Bill to be submitted to Parlia- 
ment in the coming session. The share transfer books of this 
Company are cloeed until Feb. 15 inclusive. 

Cardiff. —' The Corporation Tramways Committee have adopted 
the report of the sub-committee appointed to make enquiries as to 
the beet, system of traction, recommending the Council to adopt the 
overhead electric trolley system as being the most suitable for 
Cardiff. Mr. Harpur is about to visit Brietol to see an invention 
of Mr. R. Weight's, of 365, Church road, St. George's, which is 
claimed to -have advantages over the overhead system, besides 
costing £1,000 a mile leas to lay down. The Tramways Com- 
mittee have decided not to consent to the doubling of any lines 
until the tramways come into the hands of the Corporation under 
the Act of 1898. They have also resolved that the company should 
be asked to lay dewn a rail of not less than 100lb. 

Hull— At the last meeting of the Corporation Electric Light 
Committee the electrical engineer submitted estimates of the 
income for 1899, which showed & probable output of 800,000 units, 
which, estimated on the average of 44d. per unit, should produce 
& revenue of £15.000 In addi ion, it was estimated that the 
meter rents sbou;d produce £570. The profite were estimated at 
£1,545 net or over £3,000 gross. The estimares will be discussed 
atthe next meeting. The permission of the Local Government 
Board to a loan for £26 000 was received ; the committee adopted 
the expenditure of several sums of money in connection with 
extensions. The Board of Management at the infirmary have 
uader consideration the question of installing electric light. 


Appeintments Vacant.—The Lee Board of Works require a 
consulting engineer to advise upon the electric lighting at £100 
per annum. Applications close Feb. 7.—The Corporation of 
King’s Lynn invite applications for the appcintment of an elec- 
wical engineer to take charge of their electric lighting works in 
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the borough, which are now approaching completion. The com- 
mencing salary will be £150 a year, with quarters. Applications 
close Feb. 15. — The Electric Lighting Committee of the Islington 
Vestry require the services of a clerk of works at £4. 4s. per week. 
Applications close Feb. 8 —A foreman is required at the Poplar 
electric lighting station. Wages £4. 4s. per week. Applications 
to be sent to Mr. Oliver B. Winter, A.M I. C. E., chief surveyor, 
before 7:h inst. 


St. Panoras. — The Vestry received a deputation on Wednesday 
last from the National Telephone Company, Limited, with reference 
to their application for permission to lay their wires underground 
in Gower-street, for a distance of 450 yards, to connect their system 
in the western district of London with that in Euston road. The 
Vestry decided to take no action in the matter. The 
Midland Furnishing Company, of Judd-etreet, W. C., have asked 
for the Vestry’s consent to their placing four arc lampe outside 
their premises, upon condition that they provide a pilot light to 
the lamp nearest Leigh-street, and asking that instead «f such 
proviao that the Vestry will agree to fix an ordinary gas- lamp at 
the corner of Judd and Leigh streets for which the company will 
pay the cost of gas. 


Drake and Gorham.— The yearly report of the firm states that 
during the past year they have been entrusted with the lighting 
of a large number of both country and town houses, The Jandus 
lamp etill maintained its prominent position in the enclosed arc 
industry, which had been developed to à phenomenal extent during 
the past year. The multiple-eeries 24-ampere lampe, and other 
new types for constant-current working, had been developed 
during the year. As the firm recommends that to deal with 
electric traction on a sound basis a separate orgenisation, with a 
large capital, was required, they formed the Drake and Gorham 
Electric Power and (Pioneer) Traction Syndicate, Limited, and 
have a number of Bills going before Parliament next session, and 
have already secured valuable concessions where orders are already 
acquired, 

Light Railways.—Tbhe Light Railway Commissioners have 
decided in favour of the scheme promoted by the Penzance, 
Newlyn, and West Cornwall Light Kailway, to cost £150,000, 
designed to connect Penzance with the Land’s End district. The 
Great Western R iilway Company have successfully opposed the 
proposed light railway between Camborne, Redruth, and Port- 
reath. The Light Railway Commiesioners have held an enquiry 


into the applica ion of the Southend Corporation for permiesion 


to promote a tramway scheme through Southend to Southcharch 
and Leivh, at a roughly estimated coat of £75 000. The Chairman 
intimated that in all probability the order would be granted, 
subject to various alterations either already agreed upon or to be 
settled between the town clerk and the clerk to the Leigh Urban 
District Council. 

Southampton Tramway Disputo.—In the Queen's Bench 
Division of the Higb Court ef Juetice, Mr. Justice Bruce and 
Mr. Justice Ridley, sitting as the Divisional Court, beard evidence 
upon questions submitted with reference to the award of the 
umpire in the arbitration between the Southampton Tramways 
Company and the Southampton Corporation. The case arose out 
of the proposal of the Corporation to purchase the tramway 
company’s undertaking. Under the terms of Section 43 of the 
Tramways Act, 1870, the umpire awarded that the price to be 
paid under the Act of 1897 was £51,505. The company claimed 
that the undertaking should be treated as enjoyed by the company 
free from all obligation to part therewith other than the obligation 
created by the Act of 1897 itself, in which case the price to be paid 
under the Act of 1897 was £109,963, or more than double the 
award. Judgment was reserved. 


Bath. —At the last meeting of the Surveying Committee, notice 
of motion was given to the effect that the Street-Lighting Sub. 
Committee of that committee should be united with the Electric 
Light Committee, but the chai:man declined to receive it, saying 
that the duties had been defined by the Council, who therefore 
were the proper authority to deal with it At the last meeting of 
the City Council, it was reported that the tests of the new machinery | 
which had been put in had been equal to anything that Mr. 
Hammond or anyone elee could have expected. They would be 
continued next Sunday and afterwards, and when they were 
finished there would be a report. The question of the transfer 
of the works to the city’s electrical engineer appears still to be 
causing considerable friction. It has been again discussed, but no 
definite action will be taken until the reports of both engineers 
have been considered. The British Electric Traction Company 
propose in May to apply for an order authorising them to con- 
struct three lines in the city. 


Biackburn.—Sir Francis Marindin, R. E., K. C. M. G., has held 
an enquiry into the application of the Darwen Town Council tc 
the Buaru ot Trade for sanction to borrow £26,400 for the purpose 
of purchasing so much of the undertaking of the Blackburn and 
Over D.rwen Tramways Company as is situate within the borough 
of Darwen, including the option of the company to take a lease 
of eo much of the undertaking as aforesaid, for such term of years 
as would make up the aggregate term of 21 years from the date 
of the parsing of the Blackburn and Over Darwen Tramways Act, 
1879 ; al-o into an application «f the Blackburn Corporation for 
power to borrow £23,337 for the purpose of purchasing so much 
of the undertaking of ths Blackburn and Over Darwen Tramways 
Company as is situate in the borough of Blackburn. Sir Francis 
Marindin remarked that a resolution by the Darwen Town Council 
authorising the alteration in the application would be n ; 
Subject to a resolution to that effect he would submit the last 
named sum to the Board of Trade, 
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Lancashire.—The Parliamentary Committee of the County 
Council bave had under consideration the Bille which are being 
promoted by the Lancashire Electric Power Company and the 
South Lancashire and Cheshire Electricity Company. The com- 
mittee have, according to the Manchester Guardian, no desire to 
interfere with the objects of the promoters of these Bills, being of 
opinion that. in the interests of the country districts, every facility 
should be afforded to the inhabitants to obtain the benefits derived 
from the application of electricity for the purpoees of power, 
lighting, etc., provided that similar protection is given to the rate- 
payers as appears in all Bills relating to tramways, waterworks, 
etc. As the county of Chester is equally interested in the Bills, 
the committee is in communication with the clerk of the Council 
with the view of agreeing upon and submitting to the promoters 
of each of the Bills clauses for the protection of the county 
interests, and pending the negotiations the committee recommend 
that petitions should be presented against both Billa for the 
purpose of preserving the locus standi of the County Council. 


Wrexham.—At the monthly meeting of the Town Council on 
the 31st ult., the question of the proposed electric tramways 
through certain streets of the borough was again discussed. A 
letter was read from Measrs. Evan Morris and Co., the solicitors 
to the promoters of the scheme, stating that if the Corporation 
had any clauses to suggest, and would submit a draft, they would 
be considered, assuming the Council consented to the scheme 
going on. Several petitions, some in favour and one adverse to 
the proposed scheme, were read. Finally, the General Purpos2s 
Committee were instructed to prepare, and to endeavour to agree 
thereupon with the promoters of the tramways, such modifications 
of the Board of Trade draft order as might be necersary in the 
interests of the Corporation and of the inhabitants of the borough, 
including a condition that tramway No. 3 ehould not be constructed, 
unless consented to by the Corpora: ion after tramwaye Nos. 2, 4, 
and 5 have been in work, without objections on their part, for at 
least two years. Subject to such modifications being agreed to 
by the promoters and approved of by the Council, the latter will 
be prepared to assent to the proposed routes of the tramways 
within the borough. 

' Automatic Telephone Company. —The troubles of this Com- 
y are evidently not over yet. At the recent meeting the 
sharebolders objected to hear the chairman and held a subsequent 
meeting, at which Mr. Barlow presided. Mr. J. M. White 
explained the nature of the action that had been tried. The 
Chairman said (according to the Financial News) that Mr. Selig- 
mann-Lui absolutely declined to go on until some different position 
was taken up by the Company ; but that, so far as he could see by 
his theoretical working out. his machine was perfect, and if that 
were 80, it could readily be seen what great advantage would 
accrue to the business communities all over the country when by 
simply turning a handle they could speak to anvone else in London 
Mr. Bernard Parker moved, and Mr. James White seconded, the 
following resolutions, which were carried: 1) That the report 
and balance-sheet be not adopted ; (2) that this meeting records 
its want of confidence in Mr. Margowski as chairman and manag. 
ing director, and calls upon him to resign both those positions at 
once; (3) that a committee of shareholders be appointed to 
examine the affairs of the Company, and to arrange for more 
satisfactory working conditions; (4) that the auditors be instructed 
to prepare a balance-sheet up to Dec 31 last ; (5) that thie meeting 
be adjourned until the first Thursday in April at 12 o'clock." 

New Issue —The County of London and Brush Provincial 
Electric Lighting Company, Limited, announces a first issue of 
£200,000 44 per cent. debenture stock at £108 per cent. This 
forms part of the authorised issue of £400,000, and is redeemable 
at £115 per cent. in the case of the voluntary liquidation of the 
company, or if the company give six months’ notice in writing at 
any time after Dec. 31, 1923. The debenture stock will be secuted 
as a first charge upon the whole undertaking and property of the 
company, both present and future. The prospectus states that 
the assets of the company amounted on . 31, 1898, in the 
aggregate to £736.080. 98. 7d., made up as follows: expenditure 
oo undertakings within the county of London, £566,199. ls. Id.; 
lands, buildings, etc. (other than those in the county of London), 
and investments in aud advances to associated provincial electricity 
supply companies, £148,741. 18s. 11d. ; provisional orders (at coat). 
stores, sundry debtors, etc., £21,139 9s. 7d.—total, £730,080. 
9s. 7d. The proceeds of the present issue. after deducting out. 
standing liabilities, will amount to £63,434. 88. 3d. ; making a 
total of £799 914. 17s. 10d., while the annual gross income of the 
company (excluding profits op investments realised) has rieen from 
£4,941 in 1895 to over £25,000 (estimated) for 1898. The equiva- 
pu of 8-c.p. lampe applied for was 7,000 in 1895 and 79,295 in 


Wigan.—At a recent meeting of the Electric Light Sub.Com- 
mittee it was resolved that the attention of the member of 
Parliament for the borough be called to the following Bills with a 
view to offering & strenuous opposition thereto on the second 
reading—namely, General Power Distribution Company, Lancashire 
Electric Power Company, South Lancashire and Cheshire Elec- 
tricity Company, Leicestershire and Warwick Electric Supply 
Company, Midland Electric Power Distribution and Lighting 
Provisional Order. It was also resolved that the Corporation eeal 
should be affixed to a petition in opposition to and praying 
to be heard against Bills promoted by the Lancashire Electric 
Power Company and the South Lancashire and Cheshire Elec- 
tricity Company. It was stated that with regard to the pro. 
visional order sought by the neighbouring township of Pem. 
berton for the supply of electric light in that district, the 
Council had nob grounds for apy strenuous opposition to the 


order iteelf, but they were desirous that nothing should be 
inserted which would be detrimental to the interests of Wigan. 
Two of the applicants for the post of electrical engineer—viz, 
Messers. Bishop and Jeckell—have been asked to attend a meeting 
of the committee which was to be held yesterday. The Town 
Council has been recommended to empower the committee to 
appoint an electrical engineer. 

London County Council.—At Tuesday's meeting the Highways 
Committee reported as follows: Section 22 of the North Metro- 
politan Tramways Act, 1897, empowers the company to use 
mechanical power on the tramways authorised by the Act, or any 
tramways for the time being leased to the company, subject, how- 
ever, to regulations to be made by the Board of Trade for securing 
to the public all reasonable protection against danger from the use 
of mechanical power on the tramways, and for regulating the use 
of electrical power, but Seotion 24 contains a proviso that the 
powers given to the company by that section with regard to the 
use of electrical traction shall not be exercised in any place within 
the administrative county of London. The agreement for lesse 
to the company of the Council's northern tramways, which agree- 
ment is confirmed by and forms the first schedule to the Act, 
contains provisions for experiments with electrical traction on a 
part of such tramways to be selected by the Council, and the 
proviso above referred to appears to be somewhat inconsistent 
with the provisions of the lease in this respect. There appears to 
be no doubt that under the Act mechanical traction, other than 
electrical, may be used upon the lines leased to the company; and 
it eeems desirable that the proviso in Section 24 should be annulled, 
in order that the Council may, if it feel so disposed, exercise the 
powers reserved to it in the lease as regards the use of electrical 
traction also. We therefore recommend that, notwithstanding 
anything in the Council's standing order, No. 312, to the contrary, 
the Parliamentary Committee be instructed to take the necessar 
steps for the annulment of the proviso in Section 24 of the Nori 
Metropolitan Tramways Act, 1897, prohibiting the service in any 
place within the administrative county of London of the powers 
conferred by that section as regards the use of electrical traction.” 


St. Marylebone.—At yesterday’s meeting of the Vestry a report 
was submitted recommending that the Veetry concur in the prio- 
ciple suggested by the Vestry of Westminster for provision being 
made, in Bills before Parliament relating to underground electric 
railways in London, for inter-communication between the various 
systems, and that the London County Council be informed accord - 
ingly. There was also a resolution on the agenda to the effect: That 
the Electric Lighting Committee be instructed (1) to enquire and 
report (a) whether the Metropolitan Electric Supply Company bas 
power to sell, and, as vendor, can make a good title to that part 
of ita undertaking which is situated in or supplies with electricity 
‘he pariah of St. Marylebone, including the benefit of any pro- 

.viaional orders and confirming Acts, and whether the Vestry can 
legally purchase ; (b) what is comprised in the company's under- 
taking, &o far as it is situated in or supplies, or was intended and 
is adapted to supply, St. Marylebone, and whether what is speci- 
fied or referred to in the report of the committee is wholly se 
(or capable of being wholly separated, and, generally, by what 
work and at what approximate expenee) from that part of the 
com nany's undertaking which is not situated in or nsed for supply- 
ing St. Marylebone. (2) If the company has power to sell and 
make a good title to what ie, or can, at small expense be made a 
wholly separate, independent, and exclusive undertaking for the 
supply of St. Marylebone with electricity, then before report to 
enter into a provisional contract with the company in the name, 
and on behalf, but subject to the approval of the Vestry, for the 
purchase of the benefit of such part of the company’s provisional 
order, works, and undertaking, including a covenant not to com- 
pete with the Vestry. and not to use any part of ita purchased or 
added plant (or to do so, subject to such limits, and on such terms 
as may be agreed, at a price to be hereafter agreed on between 
the company and the Vestry, or, in default of agreement, to be 
settled by submission of both parties to an arbitration under the 
Arbitration Act, 1889, or as may be otherwiee agreed). (3) The 
committee to be at liberty to employ such experts or obtain the 
benefit of such profeesional advice as they may consider necessary 
for the purposes of this reference to the committee." 


Islington. —At the Veetry meeting to-day the Electric Lighting 
Commi:tee will submit a report, stating that a reduction in the 
price for public and private lighting is recommended in the joint 
report from the electrical engineer and the treasurer, which is as 
follows: We are of opinion that the business is now in a suff- 
ciently sound financial position to justify & reduction in the cost 
of atreet-lighting from 5d. hitherto charged to 34d. per unit, being 
a reduction upon the present price of 30 per cent. It must always 
be borne in mind that this charge includes not only the cost of 
producing electrical energy, but also tbe cost of carbons, trimming, 
attendance, repairs, maintenance, and the proportion of interest 
and redemption on capital properly chargeable to street-lighting. 
While there is no doubt, in our opinion, that the street-lighting 
should be first considered, we also think that the intereste of 
the private consumers should not be overlooked. The reduction 
made in October, 1897, gave great satisfaction to the consumers, 
and the fact mentioned in the engineer’s report which is attached 
to the accounts that, notwithstanding this reduction, the 
percentage increase in revenue went up, is a proof that it 
was not only appreciated, but was advantageous to the business, 
The inevitable result of cheapening the supply must be not only 
to attract new consumers, but also to increase the demand of 
existing consumers. We are of opinion that the sliding scale 
principle of charging is the correct one, and would suggest that 
7d. per unit for the firep hour's consumption of the maximum | 
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demand should be maintained. We suggest, however, that the 
charge of 6d. for the second hour should be eliminated. The 
revised scale would then be as follows: 7d. per unit for the first 
bour's consumption of the maximum supply demanded, and 4d. per 
unit for all current consumed after the first hour. Under this 
scale a customer whose consumption averages two hours per day of 
his maximum demand during the quarter will obtain his electrical 
energy at an average of 54d. per unit, for three hours 5d. per unit, 
and for four hours 43d. per unit, which scale compares most 
favourably with all the London municipalities and companies, We 
therefore suggest that as from Jan. 1, 1899, the price for street- 
lighting be reduced from 5d. to 34d. per unit, and that the 6d. rate 
to the private consumer be eliminated as from April 1 next." The 
Electric Lighting Committee will report with regard to the 
suggested extension along New North-road to parish boundary 
that the engineer's estimate of the cost of carrying out the work, 
including all conduits, cables, street work, etc., for both public 
and private supply with 31 arc lamps complete, is £5,200 ; and 
recommend that the scheme be adopted, and that it be referred to 
the 3 Committee to raise the necessary funds by loan as 
usual. N 


Neweastle.— Ab a meeting of the new Tramway Committee of 
the Corporation held on the 31st ult., the report of the Visiting 
Committee was read in relation to the inspection of trams in 
several towns, and, after discussing the report, it was eventuall 
unanimously adopted for recommendation to the City Council. 
A special meeting of the Council will be held on the l4th 
inst. for the purpose of considering the same. The report, 
for particulars of which we are indebted to the Newcastle 
Daily Chronicle, recites everything that has taken place in con- 
nection with the enquiry from the appointment of the committee 


by the Council down to the present time, giving a full résumé of | 


everything that has been reported by both experts—Mr. Coleman, 
on behalf of the cable system, and the late Dr. John Hopkineon, 
and since that gentleman's death by his brother, Mr. Charles 
Hopkinson, on behalf of the electrical system. The committee's 
report then 5 to give an account of what the deputation 
saw at Middlesbrough, Bradford, Halifax, Leeds, and the cable 
tramway at Brixton. They report that at Bradford there was a 
steep gradient of 1 in 14, and in Halifax a single line of tramway 
leading bri ds narrow streets and sharp curves, and having a 
gradient of 1 in 124. This section of the Halifax tramway is two 
miles in length, and runs to no less a height than 700ft., which is 
equal to an average gradient of 1 in 15 over the distance. The 
steepest gradient in Westgate-road is 1 in 134. for a short distance 
only. In both Bradford and Halifax the members reported that 
they found the cars under complete control on the steepest 

adiente. At the inspection of the cable tramways at 

rixton the members were disappointed with the slow rate of 
epeed at which the cars travelled. After inspecting the lines, 
etc., the committee were of opinion that the cable system may be 
advantageous for straight runs, but that they would not be suitable 
for Newcastle, where there are so many crossings and junctions. 
The committee also thought that in case an agreement was come 
to with authorities outside the city the cable system would not be 
80 useful as the electrical. Therefore, the electrical system should 
be employed as the motive power. The committee, after con- 
sidering the question fully, recommended the Council to adopt 
that system of tramways. The committee aleo asked for the 
appointment of an electrician to advise and prepare the necessary 
plans and specifications. They further recommended that the 
roadway in the principal streets between the tramlines should be 
pared with wood, and proposed to ask the Town Improvement 

mmittee to pave the remaining portions of the streets with wood 
also. The committee were of opinion that, as in other towns, the 
poles of electrical cables should be utilised for lighting the streets. 
They, therefore, recommended the Council to approve of the 
principle of lighting the streets by electricity in connection with 
the tramway system, and to authorise them to confer with the 
Watch Committee on this subject. Subject to the approval of the 
leesees of the tramways, the committee propose to commence 
certain portions of the work where the present tramways are in 
the worst condition and require attention at once; the city engi- 
neer being of opinion that this would save six months in the ulti- 
mate construction of the system. The report was unanimously 
M pte This report was presented to the City Couucil on 
Wedneeday, and will be discussed at a special meeting. 


PROVISIONAL PATENTS, 1899. 


JANUARY 93. 


1487, Improvements in electric light wire casing. 
Davidson, Bank-buildings, George-street, Sheffield. 

1493. Apparatus for heating by electricity. Philip John, 
2, Camden-terrace, Cotham-road South, Bristol. 

1502. Improvements in electric igniters and vaporisers for 
internal-combustion encines. Walter Howley Derriman 
an William Ernest Philbrow, 22, Bath-street, Hudders- 

eld. 

1513. Improvement in electrical insulating coment. Fewster 
Player and Philip Holmes, 57, Charterhouse - street, 
London. 

1589. Improvements in electric measuring instruments. 
Francis Henry Nalder, Ernest Thompson, and Richard 
Frank Curtis, 34, Queen-street, London. 


Albert 


159 


1599. Improvements in dynamos and electric motors. Frederic 
O'Connor Prince, Campbell-street, Silvertown, London. 

1536. Improvements in or relating to electric meters. George 
Walker Walker, 27, Martin’s-lane, Cannon-street, London. 

1553. Improvements in secondary or storage batteries. 
William Moore McDougall, 45, Southampton- buildings, 
Chancery-lane, London. 

1554. Improvements in the manufacture of secondary battery 
plates. William Moore McDougall, 45, Southampton- 
buildings, Chancery-lane, London. 

JANUARY 24, 

Improvements in adjustable fiexible metallic supports 
or arms for electric light . George Howson and 
Walter Barnes, jun, Bank- buildings, George-street, 
Sheffield. 

Improvements in trolley connections for transmitting 
electric power from overhead wires to tramoars and 
the like. Robert Baird, 12, Percy.street, Paisley-road 
West, Glasgow. 

Improvements in insulators for fastening electric wires. 
John Trealeaven, Vancouver, British Columbia, Canada. 
(Complete specification. ) 

Improvements lu speed indicators for electric tramoars. 
Horace Field Parshall, 83, Cannon-street, London. 

Improvements in portable telephones, applicable also 
for testiog purposes. Henry Field Blackwell, jun., and 
Maude Alice Blackwell. 53, Chancery-lane, London. 

Combined electric arc lamps and fans. Joseph Melzer, 
F. ederick Haffner, and Martin Koch, 46, Lincoln’s-inn- 
fields, London. (Complete specification.) 

Improved electrical apparatus for operating meehanism 
at a distance. William Phillips Thompson, 322, High 
Holborn, London. (John Smith Thompson, United 
States. ) 


1598. 
1620. 


1627. 


1643. 


1673. 
1683. 


1697. 


JANUARY 25, 


Improvements in portable hand dynamos, parts of 
which improvements are applicable to small power 
dynamos and motors for other p . Evershed 
and Vignoles, Limited, and Sydney Evershed, Woodfield 
Works, Harrow-road, London. 

A surface contact electric traction system. Silvanus 
Phillips Thompson and Miles Walker, Morland, Chislett- 
road, West Hampstead, London. 

JANUARY 26. 

Improvemeits in electrical weaving frames or looms. 
Henry Boulangé and Emile Frégnac, 18, Fulham.place, 
Paddington. London. (Complete specification.) 

A means of recording messages as they are received 
through the telephone, oc an easy method of taking 
a record of mess ses as they are received through 
the telephone. Thomas Williams and Thomas Lloyd, 
Heathfield, Risca, Monmouthshire. l 

Improvements in rail bonds for electric traction 
systems. Hugo Hirst and Ivor Victor Zealander, 73, St. 
Stephen's-road, Upton Park, London. 

Improvements in switches for starting and oontrolling 
electric motors. Hugo Hirst and William Mead, 73, St. 
Stephen's.road, Upton Park, London. 

Improved method of solidifying the contents of electric 
accumulaters by chemical means. Lothar Fiedler and 
Emil Jackel, 102, Burdett-road, Bow, London. 

Improvements ia and relating to collectors for trolleys 
for elect:ic tramways and the like. Robert Naudin 
Tweedy, 70, Chancery-lane, London. | 

Improvements in the mauufacture of plates for secondary 
batteries. Léon Champagne, 45, Southampton -buildiogs, 
Chancery-lane, London. 

Eiectrio telegraphy by means of condensers and induo- 
tion ooils. Ferdinand Braun, 322, High Holborn, 
London. 

Wireless e'eotrio transmission of signals over surfaces. 
Ferdinand Braun, 322, High Holborn, London. 

Methed of and apparatus for controlling the operating 
gears of rudders, signals, and the like by means of 
heat, light, or electrical waves. Axel Orling and Carl 
Gustaf Georg Braunerbjelm, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 163, 
Oct. 26, 1898, being date of application in Sweden.) 

An 5 for waves of light, heat, or elec- 
tricity. Axe) Orling and Carl Gustaf Georg Braunerhjelm, 
322, High Holborn, London. (Date applied for under 
Patente, etc., Act, 1883, Sec. 103, Oct. 27, 1898, being 
date of application in Sweden.) 

Improvements in apparatus for regulating the sensi- 
tivity of receivers for waves of light, heat, or elec. 
tricity. Axel Orling and Carl Gustaf Georg Braunerbjelm, 
322, High Holborn, London. (Date applied for under 
Patents, etc., Act, 1883, Sec. 103, Oct. 27, 1898, being 
date of application in Sweden.) l 

A device for regulating the distance between objects 
bermetioally enclosed. Axel Orling and Carl Gustaf 
Georg Braunerhjelm, 322, High Holborn, London. (Date 
applied for under Patente, etc., Act, 1883, Sec. 103, 
Oct. 27, 1898, being date of application in Sweden.) 


1758. 


1765. 


1810. 


1819. 


1834. 


1836. 


1839, 


1841. 


1844, 


1863. 


1863. 


1865. 


1866, 


1867. 


1868. 
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1869. Improved e!ectrioa! condenser and apparatus for pro- | TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


1895. 


1902. 


1921. 


1997. 


1941. 


1966. 


1978. 


2017. 


. Kieotrio aro lamps. 
. Steering torpedoes electrically. Jamieson and Trotter. 

. Etectrical measuring instruments. Heap. 

. Suspension devices for electric and other lamps. 


ducing powerful electric waves. Axel Orling and Carl 
Gustaf Georg Braunerhjaim, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 103, 
Nov. 25, 1898, being date of application in Sweden. ) 


JANUARY 27. 

Improved electric switch. Robert Milne Murray, 154, St. 
Vincent-atreet, Glasgow. 

Improvements in the manufacture of secondary battery 
plates. Vittorio Giovanni Lironi, Luna Electric Works, 
Harpurhey, Manchester. 

Improvements in electric aro lamps for stage and the 
like purposes. John Webster, 8, Quality - court, 
Chancery-lane, London. 

A new or improved magnetic clutch. Charles William 
Higgs, 17, Ironmonger-lane, London. 

Improvements in incandescence electric lamp pendants 
or brackets Hugo Hirst and James Murphy, 73, St. 
Stephen’s-road, Upton Park, London. 

Improvements in electric railways of the sectional 
conductor type. Jamos Grieve Lorrain, Norfulk House, 
Norfolk-street, Strand, London. (Frederick Carleton 
Eemond, United States. ) 


JANUARY 98. 


Improvements in electric glow lamp sockets or holders. 
Vittorio Giovanni Lironi and Oliver Moon, Luna Electric 
Works, Harpurhey, Manchester. 


. Improvements relating to telegraphio receiving instru- 


mevts and relays. Oliver Joseph Lodge and Alexander 
Muirhead, 323, High Holborn, London. 


An improvement in electric igniters for gas or oil 
moto 8. Paul Auguste Decam, Birkbeck Bank-chambers, 
Southampton buildings, Chancery-lane, London. 


An improved manufacture of carbons for electric arc 
lamps. Emil Frischaner and Anton Ochmar Simonnier, 
4, South-street, Finsbury, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
Electrie are lamps. Davy and Thomas-Davies. 


. Eiectrio mains. Nisbett. 
. Telephone transmitters. Graham. 


Galvanic battery. Von der Poppenburg. 
Crudgington. 


Pasquet. 


. Distribution of elect icity on the three-wire system with 


the neutral wire at oarth potential. 
Spence, and Moore. 


Blackburn, 


. Methods and apparatus for electrothermally troating 


materials, more particularly for the manufacture of 
calcium carbide and other carbides, and the reduction 
of ores, Maxim. 


4678. Insulation of wire for electrical purposes. Hearson. 
4819. Method of electiically heating materiais in closed 


5133. 
9105, 


chambers and apparatus for that pu:pose. Electric 
Reduction Company, Limited. (Gibbs.) 


Electric lamp fittings. Huisman and Gover. 


Apparatus to be used in connection with the electro- 
deposition of metais. Greenfield. 


19899. Apparatus for electrically signaling on railways. 
Muschamp. 
14614. Electric energy meters for alternating currents. 


Laarmann and Brockelt. 


Electric meters. Mills. (Edison.) 


. Motor trucks for electric and other railways. Capewell. 


Circuit breakers for three-wiro electricity distribution 
systems. The British Thomson Houston Company, 
Limited. (Hewlett.) 


Eieotricaliy-.propelled vehicles. Blackwell. 


. Carbon brushes for dynamo- electric machines or 


motors. The British Thomson - Houston Company, 
Limited. (Rohrer.) 
Electric railways and tramways on a sectional con- 
ductor system. Heys. (Heilmann.) 
Telegraphic apparatus. Golby. (De Constant.) 
Electric controller mechanism primarily adapted for 
railway moters. Thompson. (Von Zweigbergk.) 
Electric brakes for electric railway cars and other 
electrically - operated mechanisms. The British 
Thomson-Houston Company, Limited. (Case.) 
Electric railway systems. Marphy. 
Method of heating e;eotrically-propelled tramway cars 
and other vehicles. Brennecke and Timar. 
„ Radiatiog axies for electricaily-propelled railway or 
tramway cars. Siemens Bros. and Co, Limited. 
(Siemens und Halske Aktien - Gesellschaft.) 


AND TRAMWAYS. 


ob 
Returns for II Total receipts for 
Line. week 585 Increase half-year. 
= decrease. 
Ending | 1899. | 1898. 1899. | 1898, 
eee Tram- £ £ £ £ 
Way ons Jan. 28 3 689|3,547| + 142 15,040 |14 070 
Blackpool and Fleet. 
wood Tramroad...| , 28 154 — — 564 | — 
Bradford City Trame „ 29 247| — — 6,4851 — 
Bristol Tramway. 
and Carriage Co. . „, 27 2 382/2,344 38 — — 
City and South 
London Railway... , 29 |1,131|1,05 75 | 5,553 | 6,993 
Dover Tramways ..| „, 28 132| 103 TP 29 586 437 
Dublin U. T., elec. cars, 27] 997 922 75 | 2,986 2.8237 
Dublin S.D. Electric 
Tramways ..... „ 22 | 604] 454 150 | 2,354 | 1,009 
Halifax Corporation 
Tramways ........ „ ll] 238) — — 7,950*| — 
Liverpool Overhead 
Railway ........... „„ 29,1,258]1.337| - 79 6,551 | 6,847 
South Staffordshire 
Tramways ..... ... 4, 271 542] 568} - 26 | 2,368 | 2,353 


* Since June 29, 1898. + Including horse cars. 


COMPANIES’ STOCK AND SHARE 


t Since July, 1898, 


LIST. 


Price 
Blackpool and Fleetwood Tramroad Shares 10 20-21 
Bournemouth aud Poole Electric Supply, Limited, Ord.. 10 123.13 
——— 4j per cent. Cum. Pref .. 10 103-11 
British Kiectric Traction, Limited, Ordinary, Nos. 1. 80, 000| 10 174-1 
„ 6 p. o. Cm. Pf., 80,001-40,000 (all paid) ........ 10 isl 
— 5 per cent. Perpetual Debeuture Stock 100 190-122 
Brush Electrical Bugineering, Limited, Ordinary . ; 2 24 21 
Non. Cum., 6 per cent. Pref. vag verd V 2 ?$ 27 
per cent. Debenture Stock — osoo | 100 111-116 
per cent. 3nd Debenture Sto. es». | 100 101-104 
Callende nne Company, Debentures . ——— 100 110-118 
T Lie ag- rina: 6 1 
Central London way, Ordinary .................... r - i 
Pref. Half-Shares.... .............. caccccccecer : *. 
6 „„ „„ „% „„ „ „ „6% 6% „„ 06% „% 666% 6 6 „6 „% „„ „% „„ 6% „% 4-4 
Charing Cross and Strand ` JJ sa tend QP E: equ b 11-13 
per cent. Cum. Pref. - 6 6-63 
Chelsea E ectricity Company .......sosasscessasssos.ooo 6 9.10 
4j per cent. Debent urs 4 100 118-116 
Olty of London, Ordinary sears 10 249 
— ii 90, 001. 100, 000 è 10 -24 
—— 6 per cent. Cumulative rei... 10 153-16 
—— 6 per cent. Debenture Stock . 100 125-180 
City and 8outh London Railway, Consolidated Ordinary . on Hd 
— h ² ³ ³⅛ꝛmAIA ee ern 8 
—— 4 per cent. Lr yap Maa escis v eve | COU 135-185 
6 per cent. Pref. Share. 18 ET 164 
V 0 4- 
County anty of London and Brush "Prov. Elec. HE" Qa.. twd 10 124-13} 
din Mb 999 10 12-18 
6 per cent. Cum. Preh... 10 ipis 
Crompton and Oo, J EE -| 8 
5 per cent. Debentures . — 98-101 
Crystal P District, rise 5 p 6 per cent. Stock . 100 127 152 
Preference 5 per cent. Stock ................ »».| 100 140-146 
Edison and Swan United Ordinary. sierota Ce vbs qai 8 2-8 
6 per cent. Debentures ................ eee ere 5 4-5 
4 per cent. Deb. Stock, Red.. 1 97-09 
Edmundsons’ Electricity Corp., Ltd., ‘Ord. Shares, 1- 17,400 6 
Kiecuric Construction, Limited .... ....ess..cccssaoooes: 2 A xd 
7 per cent. Cumulative Pref. ............,— 2 
—— per cent. Perp. lst Mort. Deb.. 100 108-1 
W. T. Heniey's Telegraph Works, Uratnar] . : 10 med 
7 per cent. erence ...... —ͤ—— 2.1 19$ 
44 per cent. Debentures ................— . eres 100 110-116 
House-to- ouse Com any, ney e e %%% % „„ 6 9-10 
7 per cent. Preference ........................ 5 94-10) 
Imperial Tramways, Limite .. 6 20-21 
Iuuia Rubber, Gusta Perche, aud e WurkS ...... 10 22-28 
cent. Debentures eee een 606 „% „ 100 102-106 
Kensington and Knightabridge Ordinary.. ; 5 18-14 
London Electric Supply, ply, Ordinary................ e eene 8 33-4} 
6 per cent. CCC 64-7 
4 per cent. 1st oit "Debenture ‘Stock, Red. 108-105 
Metropolitan Electric Supply, Limited, Ord., No. 1-62, 500 — e 19-50 
No. 62, 501-85, 000, 4 12-13 
10 M cent. First Morugage 5 W IU 118-121 
National phone, Ordinary.. don 5 63-6 
6 per cent. Cum. First I 10 14-16 
6 per cent. Cum. Second Pref.. —— 2 4 10 18-16 
6 per cent. Non. Cum. Third Pref. 7 6 Sj 
34 nm cent. Deb. Stock, Red. . . | 100 99-1u? 
Notting Hill Electric e Company, Limited. . 10 17-18 
Oriental, Limited, 1879 . CCC E 
'£5 Shares "*09 „% „%% % „% % 2227 9099925209800 „ es b 7 7 
E41 shares, New "IET eec 0992909200906 63 T 
Oriental Telephone and Klectiic Company 1 4 
Oxford klectiic, Lim. , Ord., Nos. 1 to 96 and 407 to 10, sio 6 -73 
Boyal Electrical Company of Montreal. 4 160166 
per cent. Hirst Shares Mortgage Debentures . 100 106-107 
South ine Las Elects ic Sup pply, Ordinary .. ... | 8 33 34 
St. James's and Pall Mall, Limited, Ordinary ——— EC 17-18 
7 per cent. Pref. ........... Lm ~o ee oo os 5 9-10 
Telegraph Construction and Mainten ano 13 87-41 
——— b per cent. Bond ~. = ——— wn | 100 102-105 
Waterloo and City Railway, Ordinary ...........—. 100 109-113 
Westminster Blectric Supply, Ordinary = 2 2222 b 155-16) 
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NOTES. 


Exhibition in Japan.—The Japanese Government is 
proposing to organise its first international exhibition in 
the year 1902. Every endeavour will be made to attract 
exhibitors from all countries. Invitations to the different 
Governments are likely to be dispatched in the spring. 


Cantor Lectures.—The next course of Cantor lectures 
at the Society of Arts will be on Cycle Construction and 
Design,” by Mr. Archibald Sharp. The course will consist 
of four lectures, commencing Monday, Feb. 20. The first 
lecture will deal generally with the frame, the second with 
various parts of the machine, including ball-bearings, 
wheels, pedals, and steering arrangements, the third 
with driving gear, and the fourth with tyres, brakes, 
saddles, etc. 

The Salford Deputation.—The presentation of the 
report of a deputation sent by the Electric Lighting 
Committee of Salford to Hamburg last September has 
caused a stir on the Council. One unkind critic went so far 
as to say that there was nothing in the report not found in 
that of the Manchester deputation except the statement 
that the fuel used was small Welsh coal, this being 
delivered by boat.” He evidently did not think this 
was worth the £100 spent by the deputation. 


Tramways at Hastings.—Now that the inhabitants 
of Hastings and St. Leonards as a whole have had a 
chance of voting on the tramway question, there is every 
possibility that good travelling facilities will in future be 
obtainable in those towns. We are glad to know that 
the majority in favour of having tramways was no less 
than 3,519 on a poll of 8,340. The curious thing is that 
the strongest opponents to the tramways in these towns 
have been those who would benefit most by their 
introduction. 

Behr’s Electric Expresses.—The Liverpool Electric 
Power and Lighting Committee at their meeting this week 
considered a letter requesting the committee to appoint 
representatives to confer with other representative gentlemen 


on the subject of the proposed electric express between Liver. 


pool and Manchester. It was decided that the Lord Mayor,“ 
the chairman of the committee (Mr. C. Petrie), the electrical 
engineer (Mr. A. B. Holmes), and the town clerk (Mr. 
Harcourt E. Clare) should represent Liverpool at the 
proposed conference. 

Windsor Castle Lighting.—We are glad to hear 
that the electric lighting in Windsor Castle is being 
extended, and also that supply for the extension is to be 
taken from the mains of the Windsor and Eton Electric 
lighting Company. The present plant will, no doubt, be 
still used for the bulk of the lighting, but the company’s 
mains form an excellent stand-by, such as is required for 
all isolated plants. The connection with the town mains is 
to be completed by the end of this week, so as to be quite 
ready before the Queen arrives. 

Phonograph Litigation.—The Edison-Bell Consoli- 
dated Phonograph Company, Limited, has inserted a 
warlike advertisement in several of the daily papers to the 
effect that it has commenced lawsuits against all manu- 
facturers of gramophones in this country. It seems, 
however, that innocent users of infringing instruments 
will only be charged a royalty, and will not, as is often the 
case, have their instruments confiscated and destroyed. All 
this presumes, of course, that the claims of the company 
are confirmed by the English law courts. 

Electric Traction System.—We gather that Mr. 
Albert Weight, of Bristol, has also joined the list of 
advocates of underground systems of electric traction, and 


he has invited a deputation from the Cardiff Corporation 
committee to inspect his model at Bristol. Mr. Weight 
makes the rather extravagant claim that his system is 
£1,000 cheaper per mile than the overhead trolley system. 
This seems to be rather an exaggeration, even with 
no knowledge of the system in question. We gather 
from a newspaper report that the overhead trolley system 
is likely before long to be introduced into Cardiff. 


Overhead Telegraph Wires in Towns.—A curious 
example of the objections to overhead telegraph and tele- 
phone wires in big towns has arisen in Brussels. In this 
case the disadvantage lay with the owners of the wires, and 
not with the unfortunate owners of houses on which they 
were attached. It seems that a gang of thieves have made 
a regular practice of stealing long lengths of copper wire 
used for telegraphic and telephonic purposes. Fortunately, 
the bulky nature of the spoil, which, of course, was 
removed under cover of the night, proved a trifle incon- 
venient to the miscreants, and police-court proceedings are 
the result. 


Cable Cutting.—We understand from a Reuter's tele- 
gram from Washington on Saturday last that Mr. J. W. 
Griggs, the Attorney-General of the United States, has 
given his decision in favour of his Government on the 
cable-cutting question. He holds that the military com- 
mander has the right to cut cable within the territorial 
waters of the enemy without making his country liable for 
damage. The case laid before him was that of the Eastern 
Extension Telegraph Company. We take it, however, that 
Mr. Grigge’s decision is merely the opinion of the defending 
counsel on behalf of the United States, and that it is not 
binding on the telegraph company. 


Electricity and Plant Life.—We gather from the 
daily papers that Dr. E. S. Cook, F. I. C., F.C.S., of the 
Clifton Laboratory, Bristol, delivered (under the auspices 
of an horticultural society) an interesting lecture on this 
subject last week. We have not at present seen the full 
text of the paper, but we understand that some successful 
experiments were described. The action of electricity on 
the fertility of seeds was one of the main points raised by 
the lecturer, who suggested that in order to increase the 
range of experiments seeds should be sent to him to be 
treated electrically. These would then be returned to the 
gender, so as to enable him to make comparative tests with 
seeds which had not been so treated. 


Civil Engineers’ Conference.—The Institution of 
Civil Engineers is organising another conference, similar to 
that held two years ago, for June 7, 8, and 9 in this year. The 
conference will, as last time, be arranged in seven different 
sections, in order that the time of those attending may 
be saved. The visits to the various works of interest in and 
around London will be reserved for the afternoon of each 
day. The full details of these visits and of the papers to 
be read for discussion will be given in due course. The 
annual conversazione of the institution will be held on 
the evenings of June 8 and 9. The large number of 
country visitors attending the engineering conference 
should make the social functions a great success. 


The British Association of Draughtsmen.—We 
have received from Mr. Gillaird some information as to 
the objects proposed to be aimed at by the formation of 
an association of draughtemen in Great Britain. The idea 
is that membership of the association shall be restricted to 
draughtsmen who have served at least seven years in the 
offices or works of architects, civil engineers, consulting or 
mechanical engineers, or shipbuilders. The associates may 
be improvers or apprentices who are serving their time in 
any of the above departments, and these by-and-by will 
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become eligible for membership. The aim of the proposed 
association is to draw together the various draughtsmen 
for mutual help in their profession by the reading and dis- 
cussion of papers. It is hoped that in this way their status 
may be raised and other advantages secured. It may be 
added that any draughtsman desirous of becoming con. 
nected with the new association should write to Mr. 
Gillaird, at 34, St. Mary’s-road, N., as he is acting as 
secretary pro tem. 

The Elgin Telephone Verdict.—The National 
Telephone Company has lost an important test case 
in connection with their telephone rates in Scotland, 
particulars of which will be found reported somewhat 
fully in our legal column. The gist of the whole matter is 
this: A subscriber signed an agreement by which he paid 
£6. 10s. per annum for the use of a telephone, and the 
agreement provided also that the increase to £8. 10s. was 
to be made when the trunk connection with other towns 
and the district had been completed. The company before 
the expiration of the agreement claimed the £8. 10s. rental, 
although what trunk lines there were available were in the 
hands of the Government, and could only be used when 
certain additional fees were paid to the Government. From 
what we have read of the case, the impression that £8. 10s. 
was to cover all trunk fees was quite justified, and we are 
glad to know that in Scotland, at least, telephone subscribers 
are able to get all their local communications transmitted 
at the low rate of £6. 10s. per annum. 

Heavy Motorcars in America.—We gather from 
the columns of the Electrical Review of New York that the 
speculation in stocks and shares in motorcar companies 
progresses at a much faster rate than the actual develop- 
ment of the cars themselves. Thus one company which 
is being boomed very much at present makes a special 
feature of autocars to carry 10 tons at a rate of 10 miles 
per hour. The editor of our contemporary remarks that 
these cars have not yet come on to the streets, and raises 
a question as to what the streets will be like after they 
have done so. Still, it remarks, while streets could not 
stand under such burdens, the public will stand anything 
in the way of promises ; it is a life of hope we lead, truly.” 
The same fault may be found with most of our English 
companies devoted to the manufacture and sale of motor- 
cars. If the moving spirits of these concerns would only 
undertake the improvement of the motorcars with as much 
zest as they do the booming of their undertakings, much 
good would result to the community at large. 

Telephonic Fire Calls.—The firemaster of the Edin- 
burgh Town Council has, in his last report to the Plans 
and Works Committee of that town, complained that the 
operators at the telephone exchange do not answer expe- 
ditiously communications with regard to the outbreak of 
fire. When the report came up before the Town Council 
the town clerk was instructed to write to the manager of 
the company on the question, and “to impress upon him the 
absolute necessity, in the interests of the protection of 
life and property, of issuing such instructions forthwith as 
would ensure immediate attention being given to communi- 
cations of the kind described.” Precedence over all other 
messages at the exchange should be given to those relating 
to fires, even if important conversations are interrupted in 
the middle, much in the same way as traffic in the streets 
of London is interrupted in order to make a passage for 
the fire-éngines. In this case it is to be hoped that the 
National Telephone Company will have no difficulty in 
meeting the requirements of the Edinburgh Corporation. 

The Police as Lamplighters. — As has been 
frequéntly mentioned in our columns, the electrical engi- 
neer at Tunbridge Wells has until recently pressed the 


police into his service as lamplighters. The only lamp 
lighting they were required to do was at midnight, when 
the arc lamps are switched out from the central station. 
The policemen on duty were then required to switch on all 
the incandescent lamps, which are attached to the arc-lamp 
pillars, The Watch Committee at Tunbridge Wells has 
now, however, resolved that this obligation is not consistent 
with the best protection of the borough. They say that it 
necessitates the constables devoting a not inconsiderable 
portion of their time to a matter incompatible with their 
office as guardians of the peace. In fact, they think it is 
infra dig. for constables to bo used as lamplighters. The 
other side of the quostion was stated to be as follows: that 
the better lighting of the streets had reduced crime in 
Tunbridge Wells so much that there was next to nothing 
for the police to do at night; hence the lighting of the 
lamps came almost as a boon to the constables on duty. 


Electric Lighting Notices.—The lawsuit between 
the County of London and Brush Provincial Electric 
Lighting Compauy and the Battersea Vestry was reported 
somewhat fully in our issue last week. While recognising 
that at times the local authorities in London are exceedingly 
unreasonable in delaying their consent to notices that 
electric light mains are to be laid under the electric 
lighting provisional orders, we cannot support the company 
in question in their high-handed action reported Their 
procedure in proceeding with the work against the wishes 
of the local authority has raised some opposition to certain 
of their Bills now before Parliament, which we think would 
not have been otherwise forthcoming. Thus wo notice that 
in the agenda of St. George-the-Martyr, Southwark, the 
Vestry is considering the Bill to enable the company to 
lay mains through certain portions of the district for their 
own convenience and not for supplying light. The opposi- 
tion which is to be brought against this, as far as is stated 
at present, will be wholly on the question of the penalties 
to be enforced should the company repeat the offence of 
laying mains without notice. 


The Police Telephone System.—Our American 
contemporary, Electrical Engineering, has in its January 
number a complete description of the recently installed 
police telephone arrangements at Chicago. It seems that 
at the main office a communicating board providing for 30 
different lines has been equipped, and that these lines in 
the majority of cases are connected with call stations in 
the public streets. These stations consist of a small iron 
erection arranged round one of the lamps at the edge of 
the pavement, and contain the usual telephone instruments 
in a well-arranged weather-proof case, and a large call-bell. 
This is used to call the policeman on that beat to the box 
in case the central office requires to transmit instructions. 
In an ordinary way the policeman reports himself by 
means of the telephone at ordinary intervals. The key 
admitting anyone to the telephone is kept by the policeman 
on the beat, but anyone of the general public can signal 
from outside the call-box to the exchange in case police 
assistance is needed. All the batteries required for the 
telephone are placed at the central office, so that there 
is no chance of their freezing, as they would do if placed 
in the streets. | 

Electricity Direct from Coal.— Prof. H. A. 
Rogers read & paper before the North-Western Electrical 
Association of America at Milwaukie on the 19th ult. on 
the above subject. From what we have seen of the paper 
it consists more of a résumé of what has been done rather 
than a record of any special work carried out by the 
author, who falla into the old error as to the wasteful- 
ness of the steam-engine. Thus he states that only 5 to 
10 per cent. of the energy given by the coal is at present 
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utilised by the steam- engine. Unfortunately only too many 
writers on this subject insist on considering the theoretical 
eficiency of steam-engines only. As everyone knows, 
the efficiency is taken on a comparison between the absolute 
temperatures of admission and exhaust, and could be 
extended to a reasonable figure if an absolute zero was 
obtainable for the exhaust temperature of a steam-engine. 
The author concludes his interesting summary of the 
various methods of obtaining electricity direct from coal 
by an expression of opinion, that the chance of success in 
inventing means to this end is much better if one attempts 
to oxidise hydro-carbons or carbon monoxide than if one 
attempts to act direct on coal. 

Volenite.— Manufacturers of insulating materials have, 
of course, in a free country the right to name their 
wares as they please, but we regret to say that only 
in too many cases the name is chosen without any 
consideration of the character of the substance in 
question. At the present time a correspondence war 
is going on in the Financial Times between the repre- 
sentatives of volenite and “ oxoline." We must confess 
that before we read this correspondence we thought that 
"oxoline" was some fluid extract of beef. We find that 
zin. of oxoline will stand a pressure of 35,000 volts. 
The supporters of ''volenite" claim that jin. of their 
material will stand 80,000 volts. Of course all these 
claims for high resisting powers to disruptive discharges 
are quite valueless unless the mechanical and hygroscopic 
properties of the substances are suitable for use in elec- 
trical apparatus. In this respect we would remind the 
gentlemen in question that the craze for high insulation 
per mile of cable, has led to more faulty cables being 
produced than would otherwise have been the case. The 
makers of such cables may be compelled to attain the high 
insulation teste in their factory by means which have 
shortened the life of the insulation. In all such matters 
permanent rather than excessively high resistance is to 
be preferred. 

The Electric Lighting of Trains.—Mr. Robert A. 
Ross contributes to the January number of the Canadian 
Engineer an interesting résumé on the electric lighting of 
trains. He divides the various systems which have been 
tried into five sections which he arranges in order of first 
cost, commencing with the cheapest. These headings are 
as follows: (1) a steam dynamo in the guard's van; (2) 
engine and dynamo in the luggage van, with a battery and 
accumulator in each coach ; (3) a similar arrangement with 
à dynamo in the guard's van, the dynamo being driven off 
the axle; (4) accumulators in each car with charging 
stations at intervals along the line; and, lastly, a small 
dynamo and battery on each car, the dynamo being driven 
from the axle. The last two headings represent systems 
which Mr. Ross considers most useful in general practice. 
He advocates, however, in the fourth system that the 
charging stations should not be established for that purpose 
only, but that the required current should be taken from 
a lighting plant already in use. He considers that the 
chances of failure are greatest where the power is taken 
from an axle of a carriage, but even then the breakdowns 
recorded are very few indeed. Mr. Ross points out the 
difficulty of obtaining any correct figures as to the cost of 
the work, but considers it proved that the interest and 
depreciation account will be the largest item in the cost. 
Where the battery system is used and the batteries are 
charged at intervals, he advocates the use of high-efficiency 
lamps in order to reduce the weight and cost of the 
accumulators. 

Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday, 


Sir James Crichton-Browne, M.D., F.R.S., treasurer and 
vice-president, presiding. Nine new members were elected. 
The special thanks of the members were returned to Prof. 
Dewar for his donation of £100, and to Mr. Frank Clowes | 
for his donation of £10. 10s. to the fund for the promotion 
of experimental research at low temperatures. The special 
thanks of the members were returned to Mr. C. E. Melchers 
for his donation of £50 for alterations in the lecture 
theatre. At the same meeting the following resolution 
was passed: The members of the Royal Institution of 
Great Britain in general meeting assembled desire to 
express to his Grace the Duke of Northumberland their 
sympathy with him and his family in the loss which they, 
as well as the Royal Institution and the country at large, 
have eustained by the death of his father, the late Duke. 
They desire also to record their grateful sense of the 
invaluable services rendered to the Royal, Institution 
by the late Duke during his membership of 48 years' 
duration; during seven terms of office as visitor and 
manager, and as president for 26 years; by his active and 
unfailing interest in its affairs, and in the progress of 
science, which it is its object to promote; by his generous 
benefactions to its funds; and by the true nobility of his 
character, which has lent distinction to its proceedings 
during an eventful period of its history." There was a 
large attendance at the Royal Institution last Friday night, 
when one of the regular conversaziones was held. A 
number of distinguished scientific gentlemen were present, 
The exhibits which were on view included the magneto 
telegraph recorder now being used by the Exchange 
Telegraph Company. This machine, which can be easily 
duplexed, delivers a message neatly printed on tape. The 
transmitter is of the Wheatstone A B C type, and may be 
easily worked by anyone. 


Birmingham Association of Mechanical Engi- 
neers.—At a meeting of the above association, held on 
Saturday last, Mr. G. Conaty, of the Birmingham and 
Midland Tramways Company, read a paper on “ Electric 
Traction, its Application in Large Towns.” After a brief 
reference to the historical side of the subject, and an 
expression of opinion in favour of the municipalisation 
of tramways in large, self-contained towns, the author 
proceeded to compare the relative value and utility of the 
systems now before the public from the standpoint of 
cost and of mechanical efficiency. The open conduit 
system, he said, seemed to meet with most approval from 
local authorities, but the only advantage claimed was that 
poles and overhead wires were not required. Mr. G. 
Conaty expressed his opinion that with the extra cost 
of the conduit system, the best-paying lines must more 
than double their present earnings per mile of single track 
before they could, under such a conversion, pay their 
working expenses and pay interest and sinking fund. 
He also stated that the closed conduit system had not up 
to the present received many supporters, it having barely 
passed the experimental stage. The cost was said to be 
much less than the open conduit system, but to mechanical 
engineers the difficulties attendant upon keeping the 
delicate switching parte in satisfactory order must be 
apparent. On the general question of system, the 
conclusion of the author was that the Dickinson side 
contact system was the most suitable, and that ite general 
adoption would remove all objection to overhead wires. 
The paper concluded by references to coste of electric 
traction, in which many useful figures were given in favour 
of the proposed change in Birmingham. 

Staff Organisation.— On the organisation of a staff of 
an electric lighting station the success of the whole under- 
taking depends, Jn this matter two extremes are to be 
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avoided : The first is that in which the chief electrical 
engineer will not allow his assistants any initiative in 
working the station, but insists on superintending every 
detail of it himself. However good a chief engineer 
may be, the time at his disposal is too short to enable bim 
to do all this satisfactorily. The other extreme is that in 
which the assistants are made responsible, each for his own 
department, and are not properly ruled by the chief. In 
this case endless disputes arise between the different depart- 
ments of the works, and each man fights for his own depart- 
ment alone. The happy medium is one in which, while 
the assistants are made directly responsible to the chief 
engineer for the work under them, all important changes 
are directly organised by the chief. Mr. J. F. C. Snell, 
the borough electrical engineer of Sunderland, adopts the 
following plan in the arrangement of his staff: the first 
assistant is entirely responsible for the whole of the 
work inside the generating station, and has under him 
the shift engineers, electricians, engine drivers, stokers, 
cleaners, etc. ; the other assistant engineer under the chief 
has charge of the distribution system, and controls all the 
meter staff, the foreman of the mains, his men, and the 
trimmers of the public arc lamps. The other departments, 
such as the clerks, storekeepers, and also the drawing office, 
come directly under the chief electrical engineer. Each of 
the assistant engineers is made responsible for the time 
kept by the men under them, and for the ordering of all 
materials and stores necessary for the regular working of 
their departments. The head assistant also has to be in 
the station at the times of heavy load. By this system 
of organisation the individual employés are made respon- 
sible to one man only, and the whole staff works together 
as a harmonious whole, conducing to the efficiency of the 
working and maintenance of the electric lighting system. 


Machine-Shop Management in Europe and in 
America.—Mr. H. F. L. Orcutt contributes to the 
January number of the Engineering Magazine an article 
on the above subject, in which he discusses the distinctive 
differences between the machine shop management in 
Europe and in America. In this article he devotes 
himself almost entirely to the question of factory 
organisation and equipment, and does not discuss the 
great troubles which occur in some cases over the labour 
question. He states that the American manufacturer 
visiting Europe is invariably astonished at the great 
variety of work undertaken even by small shops. Thus, 
in one works, he would find the manufacture of boilers, 
engines, shafting, bangers, pulleys, small tools, and many 
other machines. The very opposite is followed by 
American manufacturers of machinery. Many concerns 
there devote themselves entirely to the manufacture of a 
machine, and sometimes only make one size of that. The 
result is that they produce such valuable machines as 
turret lathes in great perfection, and also at prices which 
defy competition. Another firm which the writer mentions 
devotes itself entirely to the manufacture of milling 
machines for the automatic reproduction of small parts. 
He points out that these machines, which are more or less 
automatic, can never entirely replace the hand tool, but 
that when worked together great economies are produced. 
The key-note, as far as the labour question is concerned, 
is inadvertently mentioned by the author when he refers 
to the fact that one workman will attend to a number of 
machines, varying from six up to ten, which are working 
in the automatic production of bicycle parts. The labour 
unions prevent this sort of thing being done here, with 
the result that certain parts of machines can be purchased 
in America and imported at about one-fourth the cost of 
similar articles in England. We have in our mind 


particularly the case of the gearing wheels used for 
electric tramway motors. The whole of this work in the 
United States appears to be done by one firm, and the 
low prices quoted cun only be explained by the fact that 
the number of gear-cutting machines are worked by 
one man. 


Financial Results from Electric Tramways.— 
We are please to note that the directors of the Blackpool 
and Fleetwood Tramway Company are able to recommend 
a dividend at the rate of 8 per cent. per annum for the 
past half-year. When it is considered that the company 
only commenced to carry passengers on July 14, this result 
is particularly noteworthy. During the period from this 
date to the end of the year over 734,000 passengers were 
carried, while the gross receipts amounted to almost 
£15,000. As the accounts show a profit of over £8,500, 
shareholders are to be congratulated in every way on their 
undertaking. We are also pleased to know that these 
results were obtained in spite of a deficiency in rolling. 
stock, which will be rectified by the purchase of more cars 
for the forthcoming season. The electric tramway between 
Blackpool and Fleetwood derives at present the greater 
amount of its traffic from visitors who flock in such 
numbers into Blackpool. We are sure, however, that in 
course of time the traffic between that town and Fleetwood 
for business purposes will be by no means inconsiderable. 
We regret that the same congratulations cannot be 
extended to the shareholders of the Waterloo and City Rail- 
way on the presentation of their balance-sheet for the first 
half-year of working. The accounts of this company when 
analysed show that the present earnings will not average 
more than £25,000 per annum, whereas a traffic value 
was expected of £40,000 or £50,000. We are sure, 
however, that the present number of passengers will be 
increased when the Central London is opened, and when 
the City and South London Comp iny have completed their 
extension to Moorgate-street. Apart from all this, we fear 
that the cost of working the lino is coming out more than 
was expected. The reason for this is not associated with 
any fault in the electrical plant, which has given great 
satisfaction in every way, but in tho civil engineering work 
on the line. The sharpest curve which has to be negotiated 
under the river is so severe that the Board of Trade have 
cut down the permissible speed at this point to 15 miles 
an hour. This prevents any advantage being gained from 
the down grades, which were constructed to aid the trains 
in getting up speed. The corresponding up grades con- 
sequently call for a large amount of extra energy, which 
seriously increases the cost of the working. 


Restricted Competition. —We have already referred 
to the proposed action at Fulham with respect to electrical 
supply companies. The Vestry is advised by ite electrical 
engineer that tenders should be only asked from the follow- 
ing eight firms: Messrs. Siemens Bros. and Co., Limited, 
Messrs. S. Z. de Ferranti, Limited, The Brush Electrical 
Engineering Co., Limited, Messrs. Johnson and Phillips, 
Messrs. Mather and Platt, Limited, British Insulated Wire 
Company, Limited, Messrs. Crompton and Co., Limited, 
Mesers. John Fowler and Co., Limited. While we quite 
agree with the electrical engineer that any of tbe above 
firms could safely supply certain parts, or, in some cases, 
the whole of the work required in connection with tke 
electric light station in the parish of Fulbam, we still 
adhere to our previous conclusion, that to limit enquiries to 
these firms is unfair, both to the general ratepayers in the 
parish and to manufacturers as a whole. We do not con- 
sider it wrong in this case to refer to one or two of the 
prominent manufacturing firms who are not included in 
the above list. For instance, only two manufacturers of 
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electric cables ace included, and there is no reason why 
such well-known firms as Callenders, the India Rubber, 
Gutta Percha, and Telegraph Works Company, Limited, 
should not have equal courtesy paid to them as the 
firms mentioned. Then, again, as regards electrical 
plant, we see no reason why The Electric Construction 
Company, Messrs. J. H. Holmes and Co., Messrs. T. 
Parker, Limited, and others should not have the option 
of tendering for those parts of the work which they are 
quite capable in every way of carrying out. As to the 
inadvisability of restrictive competition on the part of the 
Vestry, it may quite easily happen with the number of 
firms which it is suggested shall be asked to tender that, in 
consequence of the exceedingly crowded state of their 
factories, only one or two will be able to quote in accordance 
with the terms of the specifications as regards the delivery. 
If this sort of thing is carried to excess there would not 
really be much advantage derived in asking for tenders 
from any but one firm, and in that case the engineering of 
the undertaking should also be left in the same hands. 
We gather that the report of the consulting engineer is to 
come before the Vestry for confirmation, and we trust the 
Vestry will insist on the specifications being sent to anyone 
who is willing to pay the usual deposit. 


A Switchboard Breakdown. — The full report 
of Mr. William Johnson, the electrical engineer to the 
Corporation of Sheffield, on the breakdown in the supply 
which occurred in January is of great interest, and the 
promptitude shown in continuing the supply is a great 
credit both to Mr. Johnson and all his staff. It seems that 
at 6.23 p.m. four steam alternators (three of 500 h.p. each 
and one of 1,000 h.p.) were running together smoothly in 
parallel. Without a moment’s warning one of the fuses 
connecting one of the 500-h.p. sets to the switchboard 
melted. At the same instant an electric arc flew out on 
the board, showing that the outgoing and the incoming 
part of the entire system of distribution had become 
electrically connected on the switchboard by means of 
the arc. The immediate effect of this was to divert 
from the supply mains all the current that was being 
generated by the machines, and to confine it within the 
limits of a circuit represented by the machines, switch- 
boards, and conductors inside the station. The enormous 
energy thus pent up and restrained immediately caused 
three other fuses to melt on the switchboard, and at the 
instant of doing so two additional arcs were set up. The 
long tongues of flame and molten metal thrown out of the 
arcs naturally swept the platform of the attendants for a 
moment or two, but they succeeded in opening such switches 
a tended to minimise the destruction that was rapidly 
taking place. Steam was immediately shut off all the 
engines, and the power being removed, the ares were 
topped. The beginning to the end of this phase of the 
disaster occupied 20 seconds, As soon as the arcs were 
stopped the switchboard was found to be on fire in 
several places, due to the ignition of oil and sulphur 
wed for insulating purposes, and these fires were 
mothered as soon as possible with sand and canvas cloths. 
The switchboard was seriously injured, and it was uncertain 
€ what extent the electrical machines had been affected; 
but at 6.30 p.m. (seven minutes after the outbreak) the 
1,000-h.p. machine was overhauled and cautiously run up 
on the Norfolk-street, High-street, Fargate, and Pinstone- 
treet circuits, and was found to be all right. The same 
Process was followed with all the machines, and one by one 
they were brought into use and found to be uninjured. At 
645 p.m. the Haymarket, Angel-street, Exchange-street, 
and Wicker circuits were restored. At 7 p.m. Sheffield 
Moor, Sharrow, and Heeley were lighted, at 7.10 p.m. 


Division-street, Glossop-road, and all the western districte 
were connected. Messrs. Ferranti, Limited, the makers of 
the switchboard, are reconstructing the same to prevent, if 
possible, a recurrence of the accident. 


A Company Meeting.—4A correspondent who signs 
himself H. B. L. sends us the following: At an 
extraordinary general meeting of the shareholders of the 
‘Bad Light and Broke Company, the report of the 
directors was received with jubilation, and, as a natural 
consequence, carried unanimously. It may be well to 
state that the meeting was not advertised as an extra- 
ordinary one, but it somehow ‘went that way. The 
chairman, in bis opening remarks, stated that the joy of 
bis existence was a meeting such as this, and that look 
where they would they could find but one ground of 
complaint in the conduct of their affairs and the financial 
position to which that management had brought them. 
(Prolonged cheers and cries of ‘Let ’em all come.’) 
Continuing, he remarked : I will at once mention this one 
little trouble to which I have alluded, and then indicate 
the manner in which we trust that it may be overcome, 
if not entirely, yet to so great an extent that it will not 
call for further mention. Our ground of complaint, then, 
lies in that we have not got, nor can we get, statutory 
powers similar to those enjoyed by that public company 
which collecta its rates whether it has or has not sent 
anything through its pipes during the previous quarter. 
Could we but obtain such powers (and I may tell you that 
we have spared no effort in the attempt), we should indeed 
be in a proud position. However, after expending much 
thought on the matter, it has occurred to my colleagues 
and myself that we can obtain practically the same end 
by different means, and means which have the merit of 
greater simplicity. In short, we propose to acquire the 
sole rights controlling the use of the new “ Ananias" 
meter, and once we can put these instruments in general 
use our standing will indeed be the envy of all. We know 
the old cry, Cotton is king.” To-day we may paraphrase 
it, and exclaim “Competition is king.” Going yet one 
step further, we may confidently look forward to a time 
in the very near future when we shall have no competitors.' 
(Loud and prolonged ——-.) ‘Nor is this all. I would 
urge upon you the fact that your directors are a body of 
peculiarly able men. Another new departure, to be 
inaugurated in the coming year, has been most carefully 
arranged by the board. Briefly, it is our intention to 
offer handsome premiums to shareholders and the entire 
public.“ The speaker paused here. And the pause was 
eloquent. The appearance of the assembled philanthropists 
was in itself enough to make the most ignorant realise the 
increased enlightenment of humanity. The silence was 
rendered even more impressive by the sobs of the emotional. 
One hoary-headed shareholder, leaning back in his seat and 
gasping, was distinctly heard to murmur, through his 
scarce parted lips, Rats! The chairman went on: ‘The 
details of this scheme it is now my pleasant task to unfold 
to you. The premiums to which I have alluded will in 
all cases be awarded for the best, longest, most mendacious, 
and widely circulated accounts of any accident or failure, 
connected however remotely with any electrical under- 
taking.” At the termination of the proceedings the 
enthusiasm reached its height. All the cheering accorded 
to all the sirdars in all times and in all places would have 
been as nothing to this. The chairman and directors were 
well-nigh torn limb from limb by the shareholders - 
in their natural eagerness to embrace them.” Our corre- 
spondent adds that he will be laid up for some time. He 
tells us that this is because it is his good fortune to 
resemble the chairman in appearance ! | 


— 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A. I. E. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page 106.) 


(The author desires to say that the forms, etc., given in 
the last article as in use at Bradford are similar to and 
founded upon forms he found in use at Manchester, 
arranged and introduced there by Mr. Wordingham.] 


Connections and Terminals. — With reference to connections 
and terminals, more choice may be exercised in the arrange- 
ments of the meter department than in regard to any other 
matter. Several important points, however, will have to 
be taken into consideration when designing and arranging 
the connections and terminals. Of course, it is obvious 
that the number of meters to be dealt with, the amount of 
money to be spent, and the type of meter to be tested will 
very largely influence the decision. In the first place, we 
must remember that there are two great classes of supply 
stations — namely, continuous -current and alternating- 
current. Commencing with the continuous current station, 
let us proceed to see what connections and terminals are 
necessary, and then point out those differences which have 
to be made where alternating currents are employed. There 
are some towns which have adopted both systems of supply, 
and, of course, in these cases the test-room becomes much 
more difficult to arrange and design. But as these cases are 
comparatively few, we do not propose to consider our 
subject separately in regard to a combined station meter- 
room ; but from details which will be given relating to the 
two classes of stations, there should be no difficulty what- 
ever in so combining the two as to enable an efficiently- 
equipped meter-room to be the result. 

The first question to decide before commencing the 
connections is, what general system is to be adopted! 
Having finally settled this point, all connections should, as 
far as 1t is possible, be carried out on those lines. There 
are three. systems of running the leads, etc.—namely (1) 
bare copper rod or strip connections on insulators ; (2 
insula wires cleated with wood cleats; (3) insula 
Wires run in wood casing in the usual manner. No doubt 
the first of these possesses very many advantages, and when 
properly arranged there is very little risk of accident. 

erhaps in the case of stations using meters of large 
ampere capacity, it would be wise to adopt this method. 
But here s gn the introduction of the high-voltage lamp 
makes itself felt, and now in stations using the higher 
voltage a distinct advantage makes itself manifest in the 
meter-room in the smaller leads, connections, etc., while 
also the weight and often size of meter for a certain 
number of lamps are reduced. For the average supply 
station, however, insulated wires cleated by means 
of wood cleats are the best, and when neatly and 
carefully carried out, look very well This applies 


to the leads only, copper strip being used along 
testing racks and such like places. In the section 
dealing with “The General Arrangements of the Meter- 


Room,” it was stated that four testing circuits will generally 
be found to suffice for stations of an average size. Bearing 
this in mind and keeping before us the plan of the meter- 
room set forth in Fig. 1, we will trace each of these circuits 
from its source to its termination. In that way we shall 
see what is required in each case, as regards regulation, 
measuring, controlling, etc., and what terminals and con- 
nections will be required on each. Two of these circuits 
are set aside for the testing of ampere-hour meters, two 
for watt-hour meters. Commencing with the two ampere- 
hour meter circuits, and assuming that 40 meters is the 
maximum number ever tested in series at one time, a 
voltage of 50 volts should be obtainable. How is this to 
be obtained, and what is to be the source of energy? This 
question is of the most vital importance. The primary thing 
to be secured is a source of energy at the terminals of 
which the pressure remains practically constant. Secondary 
batteries answer this requirement admirably, and, when- 
ever possible, a small battery of cells should be put 
down for meter testing exclusively ; the number of cells, 


of course, depending on the number of meters to be dealt 
with, the 50 volts taken above meaning a battery of 25 cells, 
Even if only two or three cells can be obtained, they should 
be made the most of, as it is a great deal more satisfactory 
to carry out all meter testing from cells completely cut of 
from the town supply. The method of testing meters 
from a town supply, and direct from the lighting mains, 
cannot be too strongly condemned, on the grounds of 
expense, unreliability, and risk ; in fact, the time spent in 
attempting to do so is, as a rule, so much time thrown 
away, the results nearly always proving worthless. If, 
however, special secondary batteries cannot be put aside, 
the next best thing is to obtain the necessary current from 
the cells across the town mains, using only the number of 
cells required. In this case a word of warning, however, 
is necessary. If it is required to have a batch of 
meters running near their top load capacity, great 
care must be taken to see the meters are disconnected. 
If the voltage should rise from any cause, such 
as when charging the cells, certain makes of meters at 
present used are seriously affected if overloaded, even to 
the extent of 3 or 4 per cent. Assuming now that we have 
set aside a certain number of cells, our next concern is as 
to their capacity. Considering for a moment the number 
of amperes required for the average installation, it becomes 
apparent that à maximum of 10 amperes at 230 volta will 
cover the majority of cases. If, therefore, we have our 
cells so as to give 100 amperes for some time we are 
provided with a source of supply, both as regards voltsge 
and current, that will meet all ordinary meter testing. 
This, as already stated, supplies a means of testing meters 
up to 100 amperes capacity, a requirement which is some- 
times met with in ordinary work. The question of testing 
meters of a much larger capacity, such as 1,000-ampere 
meters, used on station generators, etc., so seldom comes 
within the ordinary routine of work that one would not be 
justified in arranging the meter-room leads, terminals, etc, 
ermanently to deal with currents of this magnitude. 
Greatly as the system of temporary connections in the 
meter-room is to be condemned as a general practice, yet 
in cases of the above kind temporary leads are quite 
justifiable, and the cells also may temporarily be connected 
in lel to give the required current. The voltage 
needed is, of course, very low, due to the very small amount 
of resistance in the circuit. This disposes of the question 
of the capacity of the cells. The cells must be fixed in the 
room set aside for them, as shown in Fig. 1. Of course, 
all the usual precautions must be taken as regards the 
fixing and management of them, which are always observed 
in any well-kept battery of accumulators. On no account 
must the cells be fixed in the meter-room or near the testing 
instruments, as the acid spray given off would in a very 
short time prove detrimental to the instruments, The 


charging of the cells is most conveniently performed by 
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means of a small motor-generator fixed near the cells and 


driven from the town mains, 


On the motor side of this 


arrangement should be fixed a double-pole switch and fuse, 


and also a wattmeter, of some satisfactory type. The 
speed of the motor must be capable of regulation, 
so as to enable the generator volts to be regulated 
as the charging of the cells proceeds. The generator 
side of the transformer, which should be shunt 
wound, must also be provided with a double - pole 
switch and fuse; an automatic battery cut-out should 
also be provided, together with an ammeter and volt- 
meter, the latter being connected by means of a two-way 
switch so as to enable the pressure to be taken across the 
battery and across the generator terminals. For charging 
the cells, the generator volts should be capable of being 
raised to 60 or 70 volts. The position of all the above 
switch gear may either be in the transformer-room or in 
the meter-room, thus keeping the whole of the switch gear 
of the department on one side of the meter-room. Over 
crowding, however, must be carefully avoided, and if there 
is any hkelibood of this happening, these switches, etc., 
should in that case be fixed in the transformer-room. 
Turning now to the watt-hour meter circuite, we find a 
ressure circuit is required besides the main circuit. This 
is best obtained from the battery across the town mains. 
Suitable resistances are connected in circuit with both 
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series and pressure circuits to enable the proper values of 
current and E.M.F. to be obtained, and for keeping those 
values constant during a test. Suitable resistances for 
these purposes will be described later. 


(To be continued, ) 


NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 


[Copyright | 
CXLVI. 


Curve E embodies results which may be considered favour- 
able in the case of an Epstein cell as heretofore constructed. 
Fig. 3 (p. 135) shows that, for the period of discharge of 
six hours, the storage capacity per pound of cell is 2:23 
ampere-hours, the maximum storage capacity being about 
25 ampere-hours. For the minimum period of discharge, 
it will be seen that ordinate = 1 (nearly), this being the 

abscissa 

highest safe rate of discharge per pound of cell. It is to be 
feared that this form of accumulator, which does not appear 
to be now advertised for sale, affords an illustration of the 
danger attending the use of nitric acid to “open the pores 
of the metal, etc., as a preliminary to the process of forma- 
tion (Sections IX. and XXVI.). This use of nitric acid, by 
which the surface of the lead plates is roughened and 
obtains a deposit of basic nitrates of the metal, is a very 
old process. It was essayed and speedily condemned by 
Planté, and was adopted in the original form of the 
Elwell-Parker accumulator. It is also, in a modified 
form, adopted in some of the newer forms of 
battery; the temptation being that it seems, primá 
face, to render unnecessary the lengthened period of 
formation which produces so perfect a layer of active 
material in the case of the Tudor peroxide plates, or, on 
the other hand, to dispense with any process for deposit- 
ing peroxide from a solution of alkaline plumbate—a process 
which, in a perfected form, seems likely to afford excellent 
resulta. The ultimate dangers consequent upon the use of 
nitric acid for the purpose in view cannot, I think, be too 
strongly impressed upon both manufacturers and users of 
secondary cells. 

Apart from the use of nitric acid, the Epstein plate is 
closely analogous in construction to the Tudor peroxide 
element. It is a plate of lead deeply grooved on both sides, 
50 as to greatly augment the extent of active surface. The 
latest form of the plate is represented in section below. 


V 
f 
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The batteries constructed with grooved plates—including 
the Willard accumulator, that of Khotinsky, that manu- 
factured in America by the Electro-Chemical and Storage 
Battery Company (Madden and Chamberland’s patent) and 
those of the New York Accumulator and Electric Company 
and the American Battery Company — constitute an 
important section of the accumulators of the Planté type 
(with greatly extended surface). The other representatives 
of the Planté type are for the most part built up of 
laminated metal; they are represented by the old De 
Meritens and Kabath accumulators, by the D. P.“ or 
Dujardin-Planté, the Rooney, in America, to which the 
Pritehetts and Gold accumulator in this country bears a 
strong family likeness, the Elieson “Lamina” and the 
Blot accumulators. As might be expected, the grooved 
Planté plates, in skilled and careful hands, are greatly 
superior in durability to those of the lamina type. Some 
of the latter will be referred to below. 
| OXLVII. | 

The Epstein cell as recently manufactured by the 
Epstein Electric Accumulator Company, was preceded by 
the cell of the same name as manufactured by Messrs. 
Woodhouse and Rawson (Patents Nos. 6,214, 1882 ; 4,527, 


1887; and 350, 1890). It was intended also to be 
succeeded by a cell with a rotating cathode (in charging) 
of zinc amalgam supported on a copper wire net (Patent 
No. 12,824, 1884). In the original process, the lead plates 
were boiled for several days in a 10 per cent. instead of in 
a J per cent. solution of nitric acid. By this process they 
were coated with a greyish-yellow deposit of basic lead 
nitrate about 40 mils ( Odin.) in thickness. The plates were 
then dried in air, and the active material was reduced to 
metallic lead by making them cathodes in an electrolyte 
of dilute sulphuric acid containing some copper sulphate. 
Lastly, the plates intended for peroxide elements were 
formed in dilute sulphuric acid electrolyte containing pyro- 
tartaric acid (H,C, EH. O,) At one time I puzzled myself 
considerably to discover the occult reasons for the above 
additious to the electrolyte. They appeared ta be counter- 
indicated by obvious considerations of prudence and 
economy—the one being a metal which is deposited upon 
lead from any of its solutions, and which, though remov- 
able from the anode to the electrolyte by charging, would 
remain on the spongy-lead plates to illustrate in a striking 
manner the phenomenon of local action ; the other being a 
reducing agent, equivalent to five atoms of carbon with 
four molecules of water, to be oxidised at the expense of 
the charging current. I ultimately arrived at the conclu- 
sion that these ingredients were added from what some of 
our transatlantic cousins term pure cussedness,” or else 
by way of mortification and penance for past sins. 

In regard to the most recent modification of the cell, 
Mr. Epstein, writing to the Autocar in January, 1896, said : 
* My company are at the present time manufacturing a 
type intended for traction purposes, which gives, with a 
total weight of 30lb., 150 ampere- hours, and this at an 
average potential difference of 2:3 volts.” This accumulator, 
for reasons which have not been explained, failed to give 
satisfaction in practice. 

CXLVIII. 


De Meritens (Patent No. 1,173, 1882) originally con- 
structed his plates with laminated lead about 16 mils 
(016in.) in thickness. The thin lead sheet was folded 
backwards and forwards in strips 60 mils broad, so as to 
form a plate about this thickness. This was formed on 
the Planté system. It was found, however, that by reason 
of the expansion of the metal the strips came into contact 
with each other, so as to prevent free access of the elec- 
trolyte. This effect could, of course, be obviated by main- 
taining the strips at a greater distance apart. But a second 
difficulty then arose: the layers of peroxide, more especially 
at the edges of the strips, soon obtained a thickness of 
four mils and over, and when this happened the plate fell 
to pieces. After this discouragement, laminæ of greater 
thickness were used, but for various reasons, amongst 
which was the interest at that time taken in the pasted ” 
plate systems of Faure and Volckmar, the invention of 
De Meritens—though of greater merit than some of the 
more recently devised laminated plates—became neglected, 
and, in the electrical periodicals of this country at least, 
was scarcely, if ever, mentioned. 

CXLIX. 

M. de Kabath (Patent 287, 1883) made use of lead strips 
40 mils in thickness and Ain. wide. Strips 20in. in length 
were corrugated so as to reduce their length to 14-4in. 
These were ain alternately with straight strips 14-4in. 
long, and were soldered together at the contact end; the 
sets being enclosed in a box of lead, parchment, or caout- 
chouc, perforated with holes. It may be of use here to 
remark—for it cannot be too often repeated—that the use 
of a conductive envelope, or of any surface of lead external 
to, or even on a level with, the active material, is, elec- 
trically speaking, a very serious mistake, resulting in loss 
of energy in charging, rapid corrosion of metal, and 
a lowering of E.M.F. and increase of resistance during 
discharge. The use of such a material as parchment 
would also be, obviously, a mistake; but a containing 
box of perforated vulcanite would be less objectionable, 
since it affects only the internal resistance of the cell. 
After a process of formation extending over six months— 
during which the gradually augmenting capacity of the 
cell could be practically utilised, on the condition of occa- 
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sionally reversing the charge, after running down the 
cell—as much as 13:2 watt-hours, and 8:2 ampere-hours, 
per pound of plates was obtained ; these figures indicating 
that the cell was run down until the P.D. fell to 
1:6 volt. Referring to the diagram (Fig. 2, p. 134) it will 
be seen tbat this capacity compares very favourably indeed 
even with the results obtained in recent competitive trials 
of accumulators for traction. But it is to be feared that 
the prognostications of M. René Tamine* were justified 
soon after the maximum recorded capacity had been 
reached, and that the Kabath elements fell to pieces by 
reason of their electrical perfection. This catastrophe was 
doubtless in some degree hastened by the addition to the 
electrolyte of 1 per cent. of nitric acid during the first 
200 hours of the formation. 


In the original Dujardin accumulator, only the peroxide 
plate was constructed of laminated lead ; the negative elec. 
trode in charging being a very narrow box of perforated 
lead or lead-antimony alloy, filled with a paste of spongy 
lead obtained by the reduction of the peroxide of the metal. 
The lead strips for the peroxide element are 32 mils in 
thickness and ‘din. in width; by a rolling process, or 
“ spinning,” they are obliquely corrugated, or cellules or 
depressions, forming projections on the opposite side, are 
produced upon them, to prevent the surfaces coming into 
contact. The strips are arranged horizontally, their ends 
on each side being united together by autogenic soldering. 


Ven Pressure CYLINDER 
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end, and attached by the same end to a horizontal bar of 
lead, are disposed vertically, and are left free to expand, 
80 that “buckling” is entirely obviated. The peroxide 
plates are, however, enclosed in a casing of perforated 
vulcanite. 


A LARGE PARSONS STEAM TURBO-ALTERNATOR. 


It is gratifying to know that at the present time, when 
we hear of so many orders for electrical plants being sent 
to America and Germany, that one of our prominent elec 
trical manufacturers has succeeded in wresting an order 
from the German dynamo builders, in spite of the heavy 
import duty which will have to be faced. We refer to the 
fact that the firm of Messrs. C. A. Parsons and Co., of Heaton 
Works, Newcastle-on-Tyne, have an order on hand for two 
1,000-kw. turbo-alternators, which are to be supplied to the 
municipal electricity works at Elberfeld. These machines are 
the largest which have yet been made by the firm, and it is 
evidently expected that their efficiency will also surpass 
record. The alternators are designed for 4,000 volta, and 
when running at a speed of 1,500 revolutions per minute 
will give a frequency of 50 complete periods per second. 
The general arrangement and design of the turbo dynamo 
and alternator, and also the arrangement for supporting 
them and their condenser, are shown in Figs. 1, 2, and 3. 
It will be seen from this that the machines are supported 
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Fia. 1.—8ectional Elevation of one of the 1,000-kw. Turbo-Alternators being supplied by Messrs. C. A. Parsons and Co. to Elberfield. 


They are allowed freely to expand in the process of forming, 
the top and bottom bars of lead being severed in the 
middle. 

The Dujardin-Planté elements are partly formed, or pre- 
pared for the forming process, by immersion, and by being 
charged as anodes, in a solution composed of one kilo of 
any alkaline nitrate, two kilos of sulphuric acid and 10 kilos 
of water. This solution is really one of an alkaline 
sulphate with free nitric and sulphuric acids. To regenerate 
the deoxidised nitric acid, air is forced into the bath with 
advantageous results. 

The capacity of the original Dujardin-Planté cell has 
been stated to be from 6:5 to 6:8 ampere-hours per pound 
of plates; and mention has been made of a very light form 
of this battery with a capacity of from eight to nine 
ampere-hours per pound of plate. It may be wise, how- 
ever, to take these figures cum grano salis. The capacity 
of the D.P. cell as manufactured in this country is, for a 
Por discharge, about three ampere-hours per pound 
o : 

The high-discharge type of cell constructed in America 
by Mr. Rooney is very analogous to the above; the strips, 
which are alternately straight and corrugated, being formed 
in a nitrate solution. It bears some resemblance also to 
the Blot cell; since the strips, burned” together at one 

a Ruhe. ‘*Récherches sur les Accumulateurs Electriques," 
p. 96. 


on iron girders, which extend longitudinally over an arched 
well in which the condensers are placed. The steam 
turbines are of the horizontal-flow type, which the Hon. 
C. A. Parsons has developed to such a great scate of efficiency 
in recent years. In the arrangement of the governors 
for these turbines several modifications are being intro 
duced to ensure a constant speed and small varia- 
tions, whatever the load may be. This will be 
done by the combination of the electrical governor 
used on previous steam-turbines and a Proell governor, 
which will be capable of hand adjustment. This farther 
addition is needed, because the alternators would be 
required to work in parallel with each other and with 
other engine-driven alternators at Elberfeld. The elec- 
trical governor itself is to be capable of controlling the 
voltage to within 1 per cent. when 25 per cent. of the load 
on the alternator is suddenly switched on or off. The 
surface condenser which is supplied with each turbine 
wil have 3,600 square feet of cooling surface. The 
air-pump used in connection with this condenser will 
be driven by a worm-wheel gear from the turbine shaft, 
and the oil-pumps will be also driven from the same gearing. 
As inn the efficiency of this set, Messrs. C. A. Parsons 
and Co. have guaranteed the following figures: with & 
steam pressure of 170lb. per square inch with 50deg. of 
superheat the 1 of steam required per kilowatt-hour 
is not to exceed 244 lb. at full load; at half load the steam 
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consumption under the same conditions is not to be more 
than 26]lb. It must be remembered that these figures are for 
an alternate-current plant, and we are also assured by the 
contractors that much more economical figures are expected 
to be found on the trial of these machines in Newcastle. 
_ The general design of the alternator can be seen from the 
illastrations, Figs 1, 2, and 3. It is of the four. pole ty pe, with 
adrum type of armature. The conductors are buried in 
the iron core, which gives great mechanical strength to with- 
stand the centrifugal force. The design of the machine is 
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naturally simplified by the high speed at which it runs, and 
the makers have guaranteed that on a non-inductive load the 
fall in voltage at the terminals between no load and full 
load shall not exceed 6 per cent. The direct-current exciter 
for the alternators will be mounted, as shown by Fig. 1, on 
an extension of the main shaft. The whole weight of the 
1,000-kw., including the condenser, air-pump, and pipes, 
will be about 85 tons. The remarkable fact, however, is 
the small amount of floor space taken up by these seta, 
which enables a large amount of plant to be placed in a 
comparatively small building. This point has been fully 
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recognised by the Metropolitan Electric Light Company, in 
London, who have equipped one or two of their stations 
with these steam turbo-alternators. The reason why 
they were adopted, in the first instance, by the 
Metropolitan Company was the fact that, owing to 
the perfect balancing of their revolving parts, no vibra- 
tion is transmitted to the foundations, and hence tho 
machines do not lay the companies open to compensation 
claims from surrounding property owners. We under- 
stand that before these two large steam-alternators are 
dispatehed to Elberfeld they will be submitted to exten- 
sive trials in Newcastle, at which the Corporation of 


169 


Elberfeld will be represented by their consulting engineer, 
Mr. W. H. Lindley. On account of the large amount of 
steam required to run these big sets at full load, Messrs. 
Parsons and Co. have been obliged to lay down a large 
battery of new boilers. g 


THE ELECTRIC ‘“‘TESTED LAMP" COMPANY'S 


LABORATORIES. 


We were privileged on Wednesday last to inspect the 
laboratories and stores of the Electric '* Tested Lamp” 
Company, Limited, at 15, Victoria-street, S.W. As this 
company has only recently come into existence, a few 
lines as to its objects may be of service as an introduction 
to the description of the equipment of the laboratories and 
stores. In the present state of the incandescent lamp 
industry the consumer has absolutely no guarantee beyond 
the maker’s statement as to the quality of the lamps he 
receives. Although we do not wish to say hard things 
about the manufacturers of incandescent lamps, it is well 
known that they do not manufacture and sell for the good 
of the consumer only, but that the ultimate object of their 
being in business is to make money. We also know that 
practically all lampmakers agree to take back defective 
lamps if returned within a certain time of their bein 
delivered, and that in the majority of cases they are calle 
upon to replace a certain number of defective lamps. These 
defects, however, are only found out by the consumer in 
the event of the lamp refusing to give any light at all, 
owing to a broken filament, or when the lamp burns out 
after having been connected with the mains for an hour or 
so. The other defects in the lamp only show themselves 
after it has been used for some considerable time on the 
supply mains. The cost of such defects fall on the con- 
sumer only. The other point which at present is in à most 
unsatisfactory state is the want of uniformity in the 
watts per candle-power taken by the incandescent lamp. It 
is found, for instance, that in one batch of lamps sent out 
by a good maker the watts per candle may vary from 
three to at least five, while the candle-power itself varies 
over à much widor range, although all the lamps are 
supposed to be identical As a result of all these con- 
siderations, the consumer, or, for the matter of that, the 
consulting engineer who advises his clients as to what 
type of lamp to buy, are almost entirely dependent on the 
commercial integrity of the firms with whom they deal. In 
our opinion, too keen competition is the chief cause why 
lamps which are not what they claim to be are put on the 
BEDA The wide variation in price between a 16-c.p. 
lamp at 18. 9d. and another at 9d., can largely be explained 
in this way: in every manufactory, for every 100 lamps com- 
pleted, a large proportion—often over one-third—will not 
pass the standard teste, and with good firms these lamps are 
broken up. The firms which quote such very low prices 
for lamps. cannot afford to test each individual lamp with 
the thoroughness with which it ought to be tested; 
neither can they afford to reject such a large propor- 
tion of the lamps manufactured. To avoid all these 
difficulties, the Electric Tested Lamp" Company 
has established a laboratory for the testing of 
incandescent lamps, and are prepared to stock and 
supply to the general public lamps of any make which 
shall be free from the above-mentioned defects. For 
example, this company guarantees that all lamps which 
have been stamped with their mark (a glow-beetle) shall 
give the candle-power specified to within 10 per cent., and 
the watts per candle to within 7 per cent. They also 
guarantee that the vacuum shall be good ; and as a poor 
vacuum is responsible for the short life of a large number 
of lamps, this vacuum test is a most important one. The 
other points guaranteed are that the filament shall be 
uniform throughout and free from cracks or flaws, and 
that the lamps shall last at least a definite number of hours, 
varying with the class of lamp required. 

he company on this point recommend that where the 
charge for electricity exceeds 5d. per unit, no lamp shall 
be allowed to remain on the circuit more than 500 hours. 
The managing director, Mr. A. W. Gattie, gave us the 
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following particulars of two batches of lamps which he had 
removed from the Trocadero Restaurant and the Haymarket 
Theatre respectively. The reports of tests on these lamps 
we do not give in full, as it would not be fair to the 
makers of the lamps, seeing that the hours which the 
lamps had been lighted were not obtainable. Of the first 
batch of five lamps from the Trocadero, all were supposed 
to be of 16 c.p., and all were of different makes. The 
actual candle-powers were as follows : 


C.P. Watts. Watts per 


candle-power. 

? S IADA re 588 3°75 
3 e 4024 / env DEO uocem vies 5:33 
um 9A. iusso: „„ 4°68 
EPE 1222 “„ „ 4 64 
P I9 44 ˖/˖·‚˖ MOIS: oeivesidos eds 5:23 
The lamp marked D had a good vacuum, and the lamp 


marked E a very bad vacuum ; whereas in the other three 
lamps only a fair vacuum was found. The report goes on 
to show that whereas lamp À in the above condition gave 
1 c. p. for 1,000 hours for 1s. 63d. with electricity at 5d. 
per unit, lamp B will cost 2s. 24d. per candle-power on the 
same basis. This conclusive figure is rather spoilt by the 
quotation per 1,000 hours, as the change in a lamp with 
time makes such a figure obviously unobtainable in practice. 
Still, the conclusion is obvious that the proprietors of the 
restaurant were using some lamps which it would pay 
them to throw away. 

In the case of the Haymarket Theatre, six 8-c.p. lamps 
were taken at random from holders at different parts of 
the house. Two of these lamps were of 3 age, 
and were greatly respected by the authorities on that 
account. Unfortunately, their age was their only recom- 
mendation, as one lamp only returned 456 c.p. for an 
expenditure of 37 watts, while the other gave 271 c.p. for 
24 watts. On the above basis of 1 c.p. per 1,000 hours, 
the cost of lighting the first lamp per candle comes out at 
3s. 44d., and that of the second 3s. 84d. The other four 
lamps gave rather more than their stated candle-powers, 
and ranged about four watts per candle. Two of them, 
however, had very bad vacua, so that their lives were not 
likely to be long. The two old lamps had good vacua, so 
that had Mr. Gattie not interfered they would have probably 
continued to take nearly nine watts per candle for many 
hours. This test shows how much supervision is needed. 

Coming now to the routine in the laboratories of the 
Electric Tested Lamp” Company, the lamps are, as soon as 
received from the makers, subjected firat to a test for 
vacuum. The lamps are placed on a travelling belt, which 
conveys them through an alternating electrostatic field of 
carefully-determined intensity. The belt brings them into 
the field in a dark room, where an observer can rapidly 
pick out those that show by glowing that their vacuum is 
defective. Really good lamps in this respect are practically 
invisible. The lamps which pass this test are then tried 
for continuity of the filament and for flaws in the same. 
This is done by applying intermittent currents, which cause 
the weak spots to glow first, and so faulty lamps can be 
recognised, as cannot be done when these lamps are incan- 
desced. When these two preliminary tests have been com- 
pleted, the final trials as to candle-power and current con- 
sumption are made. The final and best method of carrying 
out these two teste simultaneously has not yet been settled, 
but the photometers are in regular work testing lamps, 
while at the same time the current at standard voltage is 
being read. 

The arrangements now about to be tried for carrying out 
these two operations quickly consists in a revolving disc, 
equipped with a number of lampholders, into which boa 
to be tested will be placed. 
step by step, and as each lamp comes opposite the photo- 
meter the current will be switched on automatically. The 
operator in the dark room having adjusted his paraffin 
block photometer correctly, the candle-power will be 
indicated to the operator outside, who has the ammeter 
under his care. Should the candle-power be within the 
prescribed limits, and also the watts per candle, the lamp 
will then be stamped with the company’s beetle mark. 
It is proposed to interlock this stamp with the dials of the 


recording instruments, so that no inferior lamp can be so. 


stamped. The lamps, when tested, are stored on con- 


is disc will be revolved. l 
-nothing in it, should be replaced by a small case containing 


venient trays, of which an enormous number have been 
erected by the company. 

The whole of the current required for the work is taken 
from accumulators. At present there are installed two 
batteries, each of 80 cells, of the Chloride Syndicate's R.G. 
type. Each battery has a 60 ampere-hour capacity ; a small 
battery of 80 cells of the Tudor type and 12 ampere-hour 
capacity has also been added. The whole equipment has 
been mostly designed by Mr. A. G. Seaman, who has taken 

t care 1n the selection of bis standard instruments, and 
in the devising of methods to check these standards. For 
this purpose a rud qum potentiometer and several of 
the Áyrton and Mather reflecting instrumenta are being 
used. The company has also equipped a separate room 
for making life tests on the various makes of lamps for 
purposes of record. In this way they will hold at 
their disposal a complete series of curves as to 
the behaviour of incandescent lamps. We understand 
that all lamps which do not pass the required test are 
promptly returned to the makers, and that the company is 
prepared to supply tested lamps of any desired make. In 
this way the public can obtain any particular lamp they 
require, and can aleo be spared the annoyance of having 
to check, as far as they are able in a limited way, the 
lamps they receive. On the other hand, if they are not 
particular as to the make of lamp, they can in certain cases 
obtain tested and guaranteed lamps at comparatively low 
prices. This new undertaking seems to have in it every 
promise of success. 


— ——— ———b x 

COMMERCIAL INSTRUMENTS FOR INDICATING 
AND RECORDING ELECTRICAL QUANTITIES, 
WI!H A NOTE ON THE NEW ARON METER. 


Mr. G. S. Shoults read a paper before the Northern 
Society of Electrical Engineers at the end of December 
last on the above subject, in which he goes most fully into 
the various questions connected with obtaining really 
reliable electrical instruments at a cheap price. Owing to 
the length of the paper, we have been obliged to condense 
it very much, but the illustrations which, oe the 
kindness of Mr. Shoults we are enabled to give, will make 
the features of the paper more easily understood. The 
author confines himself exclusively to instruments used in 
the commercial applications of electricity as opposed to 
those used by pure scientists for absolute measurements. 
He points out that the practical development of elec- 
tricity demands that instruments shall be readily obtain- 
able; that they shall be such as can be read by 
unskilled persons; and that they shall be readily trans 
ferable. The first of this class of instruments to be 
produced was designed by Deprez, and afterwards 
in improved form by Messrs. Ayrton and Perry. The 
author points out that in these earlier forms it was not at 
all unusual to find that the instruments could not be used 
continuously, and tbat the voltages had only to be kept on 
for a short time to ensure them being burnt out. He also 
considers that the early failure of permanent magnets in 
England was unduly emphasised, and that this acted in 
keeping English instrument makers somewhat behind in 
the type of measuring instruments introduced by Weston, 
an American. 

In laying down requirements for a really good class of 
switchboard instruments, the author expresses surprise that 
such large dials are favoured by consulting engineers, and 
Mr. Shoults considers that the large case, with practically 


the mechanism, which could be sunk within the box of the 
board. To do this, holes of 5in. in diameter are required 
in the switchboard. The author considers that a Qin. dial 
is large enough for nearly all purposes, and that with a 
larger scale accuracy is sacrificed, as, although the intrument 
may be read from afar off the readings are not so reliable. 

He next takes up the question of short-range instruments 
and the best way to obtain this, dividing his method into 
two as follows: (1) by so modu ne the electrical or 
magnetic parte that there is no deflection to speak of till 
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the voltage or current rises to the lower limit; when this 
is once attained the needle moves over a large angle for an 
increase of the voltage to the upper limit ; (2) by lengthen- 
ing the index until, with the normal expansiou of the scale, 
a sufficiently long space is obtained between the working 
limits; in this case the electrical or magnetic mechanism 
is normal and the angular deflection small In both these 
cases errors such as are found with large dials are to be 
expected, and the author does not think that a successful 
example of the first class really exists. Another objection 
to the first class is the absence of a zero mark, so that if 
anything alters in the movement there is no indication of it. 


[mmm 2 I 
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The author considers that the Lord Kelvin station volt- 
meter is a good example of the second class, giving a large 
scale for a small angular movement. These instruments 
have an error of 1} per cent., due to the heat of the 
current, which, however, is not a serious drawback, as 3 
practically constant current is kept flowing. Mr. Shoults 
tested one of these instruments, and found that 10 watts 
were expended in it at the normal reading. | 

The next point considered is the extent of the errors 
due to stray magnetic fields. Of the instruments now in 
the market that are most free from the errors caused by 
such magnetic fields, the author classes the Cardew and 


Thompson, and to Lord Kelvin’s iron cages, in which latter 
instruments the method of increasing the working field is 
referred to, the author proceeds to describe the McWhirter 
standard instruments. The plan adopted by Mr. McWhirter 
is, as shown in the diagrams (Figs. 1 and 2), to replace the 
brass cheeks of the main coil of any ordinary electro- 
magnetic instrument with cheeks of iron about iin. thick, 
and then to slip over the whole bobbin a tube of iron of 


— — lá 
P eam 


Curves FROM MOVEMENT WITH STEE L BLOCKS. . 


IRON ARMATURE. 


3 


Fia. 4. 


like thickness; in this way an iron-clad coil is obtained, 
having its magnetic circuit almost complete when the move- 
ment of the instrument is placed in the hollow core. The 
iron-clad bobbin shields the movement from all cross fields 
in the same way that an outside iron case would, but the 
advantages possessed by it are that it is symmetrical in 
shape, and since it forms in itself the magnetic circuit of 
the instrument it is not liable to polarise. It is also 
obvious that for a given expenditure of energy in the winding 


other hot-wire instruments, both smmeters and volt. | a stronger field can be obtained than with a plain bobbin. 
meters electrostatic voltmeters, and all instruments of | Experiments are quoted to show that this shield reduces 
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the D’Arsonval type when enclosed in stout iron cases. 
In experimenting with one of these latter instruments a 
large magnet caused only a variation of 0:5 per cent. when 
placed on an iron case. The permanent change was nothing. 
An electromagnet bad a larger effect, but the conditions 
under which it was applied are not possible in ordinary 
practice. | 

In electromagnetic instruments which are not so expen- 
tive as the foregoing, the effect of stray magnetic fields 
may be avoided in two ways—one by screening, and the 
second by increasing the strength of the working field of 
the instrument. The placing of such an instrument inside 
an iron case is effective as a shield, but it is likely to induce 
in time larger errors than it eliminates. After referring to 
the instruments of this type by Messrs. Nalder Bros, and 


the error caused by certain der fields from 30 per cent. 
down to as low as 1 per cent. The author also claims that - 
the meter-watt iron-clad bobbin can be used on alternating 
circuits as well as on direct currents. 

The next subject in the paper is that of residual magnetic 
effects in electrical machine. instruments. Mr. Shoults 
combats the old idea that it was necessary to reduce the 
iron to à minimum in order to prevent this effect being 
present. In the curve shown in Fig. 3 the one marked S 
was taken with a brass bobbin, and the curves marked S! 
with an iron-clad bobbin. From these curves it will be seen 
that the quality of iron used need not affect the result. 
The curves were obtained by taking readings as the current 
fell yradually from a maximum to zero. It was then 
reversed, and gradually increased to 8 maximum again, 
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In the other curves marked S! the current was broken at 
The experiments show that the 
The 
author further experimented with the Stanley movement, 
in which hardened pure steel was used in the place 
of soft iron with the idea of obtaining an exaggerated 
The results of these experiments are 
shown in the three pairs of curves marked A, B, C (Figs. 3, 
In the curves marked A both the blocks and 
the sector were of hardened steel, the curves marked B had 
an iron sector and steel blocks, and the curves 5 C 

r. 
Shoults concludes that the last curves prove conclusively 
that the sector may be made of almost any sort of iron or 
steel, the hysteresis curves showing no larger deviations 
from those obtained by all-iron movement, as shown in the | 


each step in the circle. 
two methods gave practically the same result. 


hysteresis curve. 


4, and 5). 


were obtained with iron blocks and a steel sector. 


curves S S and 1. 


Concerning the accuracy of commercial instruments, the 
author raises the point of how far accuracy should be 
He points out that 
one wellknown maker guarantees at a special price an 
accuracy of one-tenth per cent., which is absurd with respect 
to some of the instruments sent-out, as their scales do not 
permit reaching to this degree of accuracy. The guarantee 
should, in the author's opinion, be so worded as to cover 
After detailing the accuracy that 


sacrificed to convenience and price. 


the whole of the scale. 
may be expected from hot-wire instruments — D' Arsonval 
and other kinds—the author explains that accuracy and 


price are very closely connected, and that the demand for 


cheap instruments has much to do with the poor accuracy 
obtained. 


In regard to foreign competition in measuring instru- 


ments, attention is called to the fact that the American 


types are well made and accurate; but, on the whole, the 


author considers that English instruments are more sub- 


stantial and more satisfactory than those of foreign com- 
Mr. Shoults next proceeds to review the actual 
force used in various instruments, which he expresses as 


petitors. 


the torque per watt at a given radius. The following is the 
table he compiles : | 


Watts used Torque per watt Degrees 
Type of instrument. in active in grammes at deflec- 
par lcm. radius. tion. 

Kelvin balance... 409  .x 25:9  ...... — 
Kelvin gauge  ............... 04 - ue 295 45 
Dolivo voltmeter ............ 8 ives 187 a 75 
Stanley voltmeter ......... ]4  ... 139 ...... 72 
Stanley-McWhirter......... 14 8 193 72 
Nalder voltmeter ............ MEME "415 ...... 70 
Evershed voltmeter......... I TBA uos 78 
Weston pattern *0012 ...... 4720 ...... 84 


At the end of his paper the author reviews briefly the 
large subject of measurement of alternating current and 
the measurement of power, but in these divisions, as in 
tbat devoted to resistance indicators, technical details are 
not so widely interspersed as in the firat part of the paper, 
which concludes with a good account of the new Aron 
electricity meter, in which Mr. Shoults refers to the full 
description which appeared in our columns on July 9, 
1897. In this carefully compiled paper the accuracy 
attainable with the Aron meter is given in detail, and 


special reference is made to the accuracy of this in record- 


ing the energy given to an inductive alternating current. 


T 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Rules for the Regulation of the Wiring of 
Premises for Connection to Public Supply Mains. 
BY J. PIGG, ASSOCIATE. 

(Continued from page 139.) 


Besides the differences already noted, considerable 
differences exist in specifying the insulation resistance 
between mains in those instances where it is recognised. 
In this respect the two insurance companies whose rules 
have been referred to specify the insulation resistances 
required between mains in the same way—ie., it must 
net be less than that specified to earth. The actual 


values for any. installation will, of course, differ to the 
same extent as the difference in their specifications of 
insulation to earth. 

The rule of the Institution of Electrical Engineers does 
not provide for a test of the insulation resistance between 
mains, and many other authorities ignore such tests, 80 far 
as can be ascertained from their rules. 

Some authorities specify that the insulation resistance 
between mains shall not in any case be less than 75,000 
ohms, a value, in many instances, considerably lower than 
that exacted to earth. In one case examined the insulation 
between mains is to be not less than one-third of that 
specified to earth. In another case, however, the insulation 
between mains is required to be double that specified to 
earth. | 

Another point of some importance, brought out by sn 
examination of the specifications, is the variation in the 
limit of insulation, as fixed by various authorities, at 
which the right is reserved to discontinue supply to an 
installation already connected to.the mains, in consequence 
of a decrease of the insulation resistance from its original 
value. 

As already stated, the Board of Trade limit for connec- 


tion is 00 and many authorities quote this as the 


limiting value of the leakage current allowable. In other 
cases, however, specific figures are given for the minimum 
insulation resistance after connection, and these range from 
10,000 to 500 ohms. 

Whilst considerable divergences in practice have already 
been found to exist in the specifications for insulation 
resistance, a closer examination reveals further differences. 

The necessity for specifying insulation resistances is 
obvious, and arises from the importance of confining the 
value of the leakage current within safe limits. The author 
has no experience which would justify the assertion that 
“electricity can readily change to fire,” but that fires may 
be the direct result of leakage is undeniable. 

The strength of the leakage current from any installs. 
tion depends, not only upon the value of -the insulation 
resistance, but also upon the pressure acting across tha! 
resistance. Hence it would seem desirable that the insula- 
tion resistances specified should hear some relation to the 
pressure employed as well as to the size of the installation. 
Given a maximum leakage current, it is obvious that the 
insulation resistance which is just sufficient to confine the 
leakage from a 100-volt circuit within the limit imposed, 
will not be sufficient to do so for 200-volt or 250-volt 
circuits. Under such a condition, the insulation resistances 
of otherwise exactly similar installations would require to 
be proportional to the pressures employed. 

The other factor determining the strength of the leakage 
current, the value of the insulation resistance, depends, in 
some proportion, upon the size of the installation. Other 
things being equal, the installation containing the largest 
number of lamps will have the lowest insulation resistance. 
It by no means follows, however, that the proportion 
existing between the insulation resistances of different 
installations will be so regular as would seem to be implied 
by the proportions given in some of the rules which have 
been considered —such as, for example, 


R=”, R=, RR 


The insulation resistance obtained on any installation will 
depend greatly upon its design as a whole, the grouping of 
the means of utilising the power required, the number and 
character of auxiliary fittings, the design of the fittings 
employed and the care with which they are fixed and 
connected, and the character of the workmansbip in other 
directions. The equations given above all assume that the 
means of utilisation of power increase in a regular order, 
and that leakage will increase in the same degree. In 
respect of the rate at which the insulation resistance will 
vary with the size of the installation, the equation 


R= E. 


n 


is nearer to the exact conditions obtaining. 
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Consider the equation expressing the Board of Trade 
regulations already roferred to 


E 
R=?” 
A 


where E = testing pressure, A = maximum current used, and 
R=the insulation resistance to earth or between mains, 
according to the pointe between which the testing pressure 
is established. 

If E also equals the working pressure, we obtain the 
insulation resistance as to the ratio of the product of the 
working pressure by a constant to the maximum current 


used on the installation. Or, since = equals the minimum 


conductor resistance, the minimum insulation resistance 
must be equal to the product of the minimum conductor 
resistance and the constant, or 


R=rp. 


It may also be noted that the results obtained are true 
resistances, and that no exception can be taken to the 
character of the equations obtained under the regulation. 


If we further consider the equation R = a= we find 


that the insulation resistances exacted by the regulation 
for installations taking the same maximum currents, but at 
different pressures, are directly proportional to the pressures; 
but for installations taking the same powers at different 
pressures, the insulation resistances are iu proportion to 
the squares of the pressures. 

This equation, as already noticed, assumes that the 
insulation resistances will vary inversely as the maximum 
currents employed. This, of course, is not quite correct 
for all cases. Given two installations with lamps of diffe- 
rent candle-power, but of the same efficiency, and in other 
respects exactly alike, there is no reason to anticipate any 
difference in the insulation resistances to be obtained. The 
Board of Trade regulation, however, would require a higher 
insulation resistance for the installation containing the 
lamps of lower candle-power. In exactly the same way, it 
will be noted that in two installations, otherwise exactly 
alike, that in which lamps of the highest efficiency are used 
will require the highest insulation resistance to comply with 
the regulation. 

The grouping of a number of lamps on one fitting will 
also tend to increase the insulation resistance obtainable, as 
compared with that obtainable with single lamps, owing to 
the number of points for leakage being diminished. 

If the equatious expressing the Board of Trade regula- 
tions are further examined we find that they furnish two 
methods of specifying insulation resistance in addition to 
that obtained indirectly by specifying the maximum leakage. 


From R = ES we may obtain: the minimum insulation 


resistance to earth, or between mains, must be such that, 
if tested with a pressure equal to the product of the 
constant and the working pressure, the resulting current 
shall not exceed that specified as the maximum current 
required for the installation. | 
rom R ry we may obtain: the minimum insulation 
resistance must not be less than the product of the constant 
and the minimum effective conductor resistance when all 
appliances are in use. 
Consider next the case of a specification the wording of 
which gives the insulation resistance of an installation as 
Rae 
A 


If E, = testing pressure, and C = testing current, we have 


E, R 
qin qi and E, AC Rr 


If we consider the first equation, we find that since the 
denominators of both members of the equation are of the 
same nature, a pressure must be the equivalent of a resist- 
ance; and from the second equation we are led to the 
conclusion that a power is the equivalont of a pressure. 
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Further, we see that unless the testing pressure is equal to 
the working pressure, neither member of the second equation 
has an actual existence. | 


If we consider the equation Rom in the equivalent 


form R-fo, where r representa the minimum conductor 


resistance, and E the working pressure, we see that the 
insulation resistances required for installations using 
different pressures, are inversely proportional to the 
pressures employed. 

In two installations taking the same maximum currents, 
but employing different pressures, the insulation resistances 
exacted under any one set of rules will be— 

R. 72 E TE E, B 

R r E. and since ae R, = R. 
If the two installations take the same maximum powers at 
different pressures— 


R, 7 E ; 25 2 Ro E 

R 7 E, but since 5 G) ' R E. 
If the maximum currents required in the two installations 
are such as to make 72 = r, then ne = E 


Under the Board of Trade regulation the insulation 
resistances required in the three cases considered would be 
as under : 


With the same maximum currente a= Es 


E 
; : R E,\? 
With the same maximum powers R = (3) à; 
With currents in the same proportion as the pressures 
Ba a; 
R 


The strengths of the leakage currente in the three cases 
considered under this rule, ànd under the Board of Trade. 
regulation, are set out below. 


Under R= 5 ~ Under R= 2 E 


A 


Leakage Currents. Leakage Currents. 
a = = Same maximum currents 8 2 1 
e -1 Same maximum powers 8 -5 

| et (e) Currents in proportion to pressures Den 


A very similar method of specifying insulation resistances 
is that adopted in some cases, in which the wording of the 
rule is such as indicates that the authors recognise that a 
resistance is not legitimately obtained by dividing another 
resistance by a current. Hence we find specifications which 
read as under : 

“The insulation resistance . . should not be less 
than the number of ohms which shall be indicated by 
the number resulting from the division of 40,000,000 
by the number expressing the maximum current in 
amperes „ which, if somewhat involved, has the 
advantage of being precise. In the actual results obtained 
this method differs in no way from that just considered. 
The only difference lies in the language employed to 
express the results desired. Obviously it matters little 
whether we call R, and A numbers only, or resistance and 
current respectively, so long as it is intended that the result 
of certain operations in which they are involved shall 
indicate the magnitude of a certain physical quantity. At 
the same time there is something to be said for precision 
of language, and against flagrant disrespect of dimensional 
units and their applicability to the identification of physica] 
quantities, 
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Some reference has already been made to the method of 
specifying adopted by the Phoenix Fire Office, and followed 
more or less closely by others. As already remarked, the 
specification named is based upon a practically constant 
resistance per lamp, although specific figures are given for 
installations containing given numbers. Hence the specifi- 
cation named is capable of being expressed in the general 


form R = M which, of course, is the general form for 


specifications where the insulation resistance required is 

efined as the ratio of a constant resistance to the 
number of lamps fixed. The fact that Ri is not constant 
for' all specifications and, in some cases, not constant 
throughout the same specification has already been referred 
to, and no further comment is needed here. 

Such a method of specifying the requirements to be met 
takes account of only one of the factors involved in the 
determination of the strengths of leakage currents—viz., 
the size of the installation—and that not in an exact way, 
as has already been referred to. The specifications ignore 
altogether the effect of the pressure 8 although in 
some instances where this fori of specification is in use 
different preasures are in use or allowed. 

One of the specifications which is drawn in a similar 
manner to that of the Phonix Fire Office, specifies the 

for numbers of 33-watt lamps or their equivalent. 

e specification is not drawn on a regular basis through- 
out its whole range. Had it been so, the general form 


would have resolved itself into R= e which’ differs 


from any other form considered. As the value of 
varies at one point to a figure very nearly double that at 
either end of the range, the specification appears to be 
somewhat arbitrary. | 


Of the form of specification R = m, where ^" is the 


number of points, it is unnecessary to refer further to it 

than has been already done, except to point out that it 

also Mores the effect of variation in the pressure employed, 
tha 


and that, for the average installation, the insulation resist- 
ance exacted will be greater than where the form R= E 


is in use, the value of R, being assumed to be equal in the 


two cases. 


Probabl 
tions are those that exist in the magnitudes of the insula- 
tion resistances exacted. In order to show these differences 


the test differences in the various specifica- 


fully it is necessary to reduce them to a common basis. In 
the accompanying diagram the insulation resistances per 
lamp ba bad under various specification are shown for 
64-watt lamps in every case ; and where the insulation 


resistance required depends in any way upon the working 
pressure, the pressure for which the value of the resistance 
per lamp is suitable is marked. As will be seen, the 
values of the insulation resistance required per lamp vary, 
with the higher pressures, between 138 megohms to 
61 megohms, which is the Board of Trade unit for 
200-volt supply. In the case of representative bodies, 
the diagram shows the insulation resistances required for 
the same maximum powers at different pressures. us, 
under the Board of Trade regulation, and the rule of the 
Liverpool and London and Globe Insurance Company, the 
insulation resistances are proportional to the squares of 
the pressures employed. Under the rule of the Institution 
of Electrica] Engineers, and similar specifications, they are 
propor ionn, to the pressures only. Under the Phenix 

ire Office rule they do not vary in any way with the 
pressure used. The diagram also shows in a very con- 
spicuous manner the irregular character of the basis of 
some of the specifications examined. 

If we further examine the various specifications, we find 
that those in which the insulation resistance of the com- 
plete installation is inversely proportional to the maximum 
current employed cover all classes of apparatus that may 
be used, whilst other forms of specifications have neces- 
sarily, or should, to be complete, to specify directly for 
other appliances than incandescent lamps. 

Some diversity is also exhibited in the requirements for 
such special cases. In some specifications the insulation 
resistance required for motors and arc lamps is to be equal 
respectively to that required for the number of incandescent 
lamps taking the same energy. In other cases the insula 
tion resistance is to be equal to that exacted for a certain 
number of incandescent lamps, irrespective of the power 
taken by the special apparatus specified for, or of the power 
require by the incandescent lamps which form the basis of 
the requirements for the special apparatus. In other cases, 
again, the insulation resistance is to be to the engineers 
approval,” and in still other cases the requirements are not 
specified or referred to in any way. 

In one case it will be noted that, although the insulation 
resistance required for motors follows from the insula- 
tion test for the complete installation, a minimum insula- 
tion resistance of one megohm is specified. In this case, 
on the basis of the insulation resistance required for the 
complete installation, the minimum is reached for a motor 
taking a little more than 3 e.b.p. Under the Board of 
Trade regulation, the insulation resistance would require 
to be only 230,000 ohms for such a motor. In another 
case in which the insulation resistance required for such a 
motor follows from the insulation resistance exacted for 
the complete installation, and would be, under the rule, 
two megohms, a minimum of 50,000 ohms is fixed. 
Under other rules of similar construction the insulation 
resistance required varies between 1 and 22 megohms 
approximately. 

n other cases where the insulation resistance is specified 
in terms of a number of incandescent lamps irrespective of 
the power required, the minimum for any size of motor is 
two megohms. 

In another case where the insulation resistance of an 
installation is specified irrespective of the power taken by 
those lamps, so far as the apecification shows, the insulation 
resistance required for motors is specified as to be equiv& 
lent to that required for the number of lamps taking the 
same energy. 

In the case of the use of arc lamps the conditions differ 
somewhat owing to the differences between the pressure 
required for one lamp of ordinary construction and the 
usual ponon of supply. Where the insulation follows 
from the prescribed insulation test, the result is not the 
insulation per lamp, but that per circuit of such lam 
Hence the insulation resistance per lamp will vary with the 
ressure and the current. Thus, under the Institution of 

lectrical Engineers’ rule, the resistance exacted for a circuit 
of arc lamps taking 10 amperes would be: one megohm, 
and under other specifications of a similar character four 
megohms. If these lamps are arranged two in series on 
100-volt circuits, the insulation resistance per lamp would 
be two and eight megohms respectively. If arranged four 
in series on 200-volt circuits, the insulation resistance per 
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lamp would be four and sixteen megohms respectively. | THE WILLIAMSON AND JOSEPH HIGH-VOLTAGE 


Under the Board of Trade regulation the insulation resist- 
ances for 100-volt and 200-volt circuits would be 100,000 
and 200,000 ohms respectively, and the insulation resist. 
ances per lamp, 200,000 and 800,000 ohms respectively. 
Under other specifications of various construction, the 
insulation resistances per arc lamp, irrespective of the 
power required, varies between two and five megohms. In 
another case, where the insulation resistance of arc lamps 
is directly specified, the figures given are those which are 
expected per circuit, irrespective of the number of lamps 
on such circuit, and therefore independent of the pressure 
employed. 

Another point in which some diversity of practice is 
apparent is the mounting of motore. In the great majority 
of cases motors are to be efficiently insulated from earth, 
together with all their accessories. This is varied some- 
what in certain specifications by requiring the frames of 
motors to be earthed for pressures above a certain specified 
limit. In one case the'limit is 250 volts. In another case 
it is 460 volts. In another case, however, the framework 
of motors is to be connected to earth by a copper conductor 
of a sectional area equal to that of the leads up to a 
maximum of 10 square millimetres. 

Another point which may have attention called to it 
is the inference which might be drawn by anyone suffi- 
ciently depraved from the wording of a number of the 
specifications with reference to the testing pressure to be 
employed. In many cases we find that current will not 
be supplied if, when testing with a pressure of — volts, the 
insulating resistance is below be italics are the 
writers, of course. 

Leaving on one aside the fact that what is supplied is 
“power,” and what is charged for is work,” the remainder 
might cause an enquiry as to whether resistance was depen- 
dent upon the pressure used in measuring it. Although it 
may be desirable before measuring to break down an incipient 
fault by the use of a higher pressure, the use of that 
pressure for the purpose of the measurement has no effect on 
the value obtained. 

At the same time it may be worthy of consideration 
whether the use of a pressure higher than that used in 
working, of such values as are ordinarily available, is of 
much use in breaking down an incipient fault under the 
ordinary conditions of wiring. It is not desired to advo- 
cate a return to the method of testing which has been 
described as being done with “a forty-guinea bridge, a 
leaky cell and a detector which stuck on the slightest 
provocation,” but it would seem to be a particularly bad 
case upon which the usual testing pressures would have the 
desired effect, the more especially as the testing battery or 
generator seldom has much power. The real object of 
testing insulation resistance is the ascertainment of the 
leakage to be expected under working conditions, although 
this seems to be sometimes partly lost sight of, and it 
would seem, seeing that no greater pressure is to be applied 
in working, that the working pressure would be most suit- 
able for testing. There are, of course, cases where higher 
testing pressures may be of advantage, but these are in the 
case of installations which have become defective. 


( To be continued. ) 


At last night's meeting of the Institution of Electrical Engi- 
neers the following were the candidates balloted for. 


Member.—F. H. Jackson, 16, Edwardes-square, Kensington. 


Associate Members, —E. E. Craig, 37, New King-street, Belfast; 
E. Geipel, Electricity Works, Chatham ; W. F. Jones, 55, Monton- 
road, Eccles, near Manchester; A. W. Marshall, 180, Lough- 
borough-road, Brixton, S. W.; D. G. Shephard, 4, Queen Victoria- 
street, E. C.; F. L. Todd, 64, Victoria-street, S. W.; O. E. Wilson, 
care of the Telegraph Manufacturing Company, Helsby, near 
Warrington. | 

Associates, —F'. R. Batty, 1, Commercial-street, Bradford; E. S. 

ike, the Technical College, Colombo; J. P. Gregory, jun., 

18, Sydney-street, S.W.; W. E. Milns, Chapeltown, near 

Sheffield ; J. H. M. Wakefield, Engineering Deparbment, Posb 
ce, Leeds. 


Students, —C. N. Moberly, care of Rev. C. L. Vashon-Baker, 


Stanford e li Loughborough; P. G. Moore, The Limes, 
Mount-street, Derby. 


LAMPHOLDER. 


The above firm have sent us one of their new patent 
lampholders, which shows how impossible it is to say when 
ultimate improvement has been reached in sny matter. 
Lampholders seemed such a well worn subject that we 
should not have expected such a radical alteration as 
Messrs. Williamson and Joseph have made. In their new 
holder, illustrated in Figs. 1 and 2, the porcelain body is 
made in two parts, which are clamped together by the 


FIG 1 —Porcelain Segments and Brass Contacts of the Williamson and Joseph 
High-Vultsge Lampholder. 

brasswork of the holder. The result of this sectional 
construction is that all the live metal used in the body of 
the holder can be completely encased. The two pieces of 
porcelain thus fit round the brass contacts, which also form 
the terminals, much in the way that the two shells of 
a walnut encase the kernel. The screws clamping 
the flexible or other conducting wire in these brass 
contact pieces fit into recesses in the porcelain, and 
revent tke contacts from revolving and working loose. 
his can be readily seen by Fig. 1, while Fig. 2 shows the 
two segments in the brasswork ready to be clamped. 


Fie 2 —Vlew showing the Segments in place. 


While this holder gives great facilities for rapid wiring, 
the dangers from the usual faults of hurrying are greatly 
minimised. Thus loose ends of flexible wire can bo readily 
seen when the individual wires are attached to the separate 
contacts. Again, the danger from the screws which clamp 
the wire becoming shorted on to the brasswork is entirely 
avoided. Weare told by the makers that the porcelain 
they use has been most carefully selected to secure non- 
hygroscopic qualities. On the whole we are very pleased 
with this new type of lampholder, and it appears to us to 
be so designed as to facilitate its accurate and cheap 
production in quantities. 


——————— à 


CORRESPONDENCE. 


ELECTRICITY AS AN EXACT SCIENCE. 


SrR,—Assuming that it was from a position of stupid 
isolation that I ventured to ask Mr. Fahie for an explana- 
tion of his letter in your issue of 20th ult., I would now 
tender my apologies for having been “unnecessarily 
severe.” I trust that Mr. Fahie will add to his former 
kindness by accepting this apology.— Yours, etc., 

HOWARD LITTLE 
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PARLIAMENT, MUNICIPALITIES, AND TRAMWAYS. 


During the current session Parliament will have 
to consider Bills of the nature as proposed by Man- 
chester in reference to Manchester Corporation 
tramways. It will be just as well that the aim 
and scope of the Manchester Bill should be fully 
known and widely discussed, inasmuch as, if passed, 
it is a measure of a far-reaching kind. Practically, 
the matter comes to this. The Manchester Cor- 
poration, as the greatest and wealthiest central 
authority, makes up its mind to control its 
tramway system, and finding its own system con- 
nected to the systems in areas pertaining to sur- 
rounding authorities, agrees with or terrorises these 
authorities into agreement, so that it becomes the 
promoter of a combine—to be run at its risk, and 
possibly to its advantage. There are various points 
raised for consideration. The most important of 
these, perhaps, are: (1) Is the working of a tramway 
system within the sphere of municipal action? (2) 
What conditions ought to prevail in order to justify 
a municipal authority pledging its own rates to 
carry on operations outside its own area? For many 
years past we have persistently contended that the 
working of tramways lies outside the true sphere of 
municipal action, hence, so far as we are concerned, 
the conditions stated above do not command 
favour. Let us see how far our description of the 
measure is warranted. In the London Gazette of 
Nov. 22 last, on pp. 7,123-4-5, will be found the usual 
pre-description of the proposed measure. Among 
other things we are informed the Act is— 

„To confirm and carry into effect any agreement 

or agreements entered into between the Corporation 
and the Urban District Councils of Failsworth, 
Droylsden, Audenshaw, Gorton, Denton, Levens- 
hulme, Heaton Norris, Moss-Side, Withington, and 
Stretford, severally and respectively," etc. 
Also the following local i the 
Mayor, Aldermen, and Burgesses of the boroughs of 
Salford, Oldham, Stockport, Ashton-under-Lyne, 
Stalybridge, and Eccles, and the Urban District 
Councils of Swinton and Pendlebury.” Authority 
is to be taken for the ‘‘ payment, collection, division, 
and apportionment of rents, tolls, rates, and charges 
arising from such tramways and traffic.” Further, 
authority is taken to ‘‘empower the Corporation 
to work the city tramways and outside tramways,” 
etc.; also to construct, maintain, and use 
dynamos and other electrical apparatus, "etc. 

Enough has been said to show the wide-spreading 
character of this Bill. It may be perfectly true that 
the proper organisation of the working of these 
tramways is best carried out by a central authority. 
It may also be perfectly true—though the assump- 
tion sounds almost incredible—that a corporation 
department is the best way to obtain it, as well as 
the best central authority. From a purely selfish 
point of view, electrical engineers ought no doubt to 
welcome this interposition of Manchester, in that it 
would bring a great accession of electrical work to 
the industry. But the whole question is of far wider 
import than is connected with this one Bill Here 
Beventeen or eighteen adjoining authorities are con- 
cerned. Why not a couple of hundred? Why not fill 
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South Lancashire with tramways? Why notextend to 
London or to Bristol and on to Plymouth? Surely the 
most elementary knowledge of tramway work must 
show that the system at present mapped out under 
this Billisincomplete. There are extensions needed, 
and in all probability more will be needed. Will 
the Corporation of Manchester exploit these exten- 
sions, or will they leave the field open till private 
enterprise has shown that extensions will pay, then 
promote another Bill for compulsory purchase? 
Tramway working is trading pure and simple, and 
every principle underlying municipal action is against 
municipal trading. In the discussion on Mr. Davies’s 
paper at the Society of Arts, the Attorney-General, 
Sir R. Webster, said: Not only was the power of a 
corporation to earn money as traders quite a modern 
development, but in the beginning of the reign it was 
contrary to law." He went on to state that was 
not a mere accident owing to the want of develop- 
ment of modern enterprise, but was due to a sound 
system of political economy, that it was almost 
impossible to put fhe burden of a trading under- 
taking on the right shoulders, and so to regulate the 
charge that you did not put a burden on those who 
derived no benefit." The laws of political economy 
have long since had no terrors for municipal autho- 
rities ; they are daily broken with seeming impunity, 
but nature in the long run will undoubtedly assert 
itself and demand a recognition of these laws. 
Meanwhile, as corporations can take few, if 
any, risks, and only step in as traders where 
success is assured, are the members of the com- 
munity who are members of the municipal areas 
going to stand aside when, after risking the initial 
and experimentary losses to prove a thing practical, 
their returns for these expenses are taken from them 
and turned into the coffers of the trading autho- 
nities. We have ere this discussed the matter from 
another standpoint. Itis a retrograde movement, 
and will, instead of leading to improved street 
surfaces and assisting to get rid of the troubles of 
present-day traffic, rather tend to perpetuate bad 
road surfaces and congested traffic. Our text is and 
will be, The best possible road surfaces, subways, 
with traffic carried out by means of motor-worked 
vehicles, obtaining the greatest flexibility with the 
greatest economy. 


REVIEWS. 


Die Aokerwiok'ungen und Ankerkonstruktionen der Gleich- 
strom-D;namomasohiaen. bird edition. By Pror. E. 
ARNOLD. Julius Springer (Berlin, and R. Oldenbourg 
(Münich). Price 12 marks. 

Excellent as were the. earlier editions of this little book, 
the latest one shows abundant signs of further extension 
and improvement. We cannot do better than briefly 
survey the extent and nature of the changes introduced. 
In the first place, we find that the first chapter—which 
deals with the generation of a continuous current, and the 
development of the multipolar from the bipolar winding, 
including general rules relative to the connections—has been 
entirely rewritten, being, in its present form, well calculated 
to give the reader a clear insight into the origin of the 
diferent forms and modifications of windings. What are 
known as series-parallel windings are also dealt with in the 
first portion of the book in a very thorough manner, inclu- 
sion being given to a modification introduced by the 
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author which has found extensive application on the 
Continent for  multipolar machines. Not the least 
noteworthy addition is, perhaps, a chapter dealing 
with the execution of closed armature windings, 
with special reference to sparking at the commutator, 
and armature reaction, wherein we find the windings 
originated by such well-known men in the electrical world 
as Messrs. J. Swinburne, C. E. Brown, and W. Sayers 
fully described and discussed. In the same chapter the 
phenomena pertaining to the short-circuiting of the coils 
are mathematically treated, whereby many interesting 
deductions are arrived at. 

Passing on to the second part of the book, which deals 
fairly exhaustively with the constructional details relating 
to continuous-current machines, we find that many new 
types of construction have been added, and since the 
principal dimensions, particulars as to the winding, and 
the bore of the field magnets for each armature are 
given, the electrical and magnetic particulars concerning 
the armature may be, of course, verified. The text, it 
may be added, is illustrated with upwards of 400 diagrams 
and curves, besides which there are 12 sets of working 
diagrams drawn to scale, and a useful table giving the 
dimensions and full particulars relative to 24 different 
types of construction. These diagrams, etc., greatly enhance 
the value of the treatise, which cannot fail to be of 
great service in the hands of the student, not to mention 
the practical man, to whom it likewise appeals. 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 10. 

Royal Institution. —At 9 p.m., “Tbe Motion of a Perfect 
Liquid," by Prof. H. S. Hele-Shaw. LL. D., M. I. O. E. 

Institution of Junior Engineers. — At Westminster Palace Hotel, 
at 7.30 p. m., joint discussion witb the Architectural Associa- 
tion on Factory Design, by Mr. J. H. Pearson. 

Institution of Mechanical Engineers.—At 7.30 p. m., Evapo- 
rative Condensers, by Mr. H. G. V. Oldham. i 
Physical Society.—At 5 p.m, annual general meeting and a 
paper by Mr. Benjamin Davies on An Ampere-meter and a 

Voltmeter with a Long Scale.” . 

Institution of Civil Engineers.—At 8 p. m., students’ meeting, 
paper to be read by William Middleton, Stud.I.C. E., on 
“The Electrical Driving of Engineering Workebops.” 

SATURDAY, FEB. 11. 

Institution of Electrical Engiueers.—At 230 p. m., visit of 

students to the Shoreditch Central Station, Coronet-street, 


Shoreditch. 
Royal Institution. At 3 p.m., Lord Rayleigh, M. A., D. C. L., 
F RS., on "Tbe Mechanical Properties of Bodies" (first 


lecture of a course of six). 
TuESDAY, Fes, 14. 

Institution of Civil Eogineers.—At 8 p.m., '' The Lake Superior 
Iron Ore Mines and their Influence upon the Production of 
Iron and Steel,” by Mr. Jeremiah Head, M. I. C. E, and Mr. 
Archibald P. Head, A.M I.C.E. 

Liverpool Self Propelled Traffic Association.—At Royal Insti- 
tution, Liverpool, at 7 30 p. m., The Application of Steam 
to Self-Propelled Road Vehicles," by Mr. W. Norris, 
A. M. I. C. E., M.I.Mech. E. 

WEDNESDAY, FEB. 15. 

Society of Arta. — At 8 p. m., The Balloon as an Instrument of 

Scientific Research, by the Rev. John M. Bacon, F. R. A. S. 
Tueurspay, FEs. 16. 

Institution of Civil Engineers.—At 2.30 p.m., studente’ visit to 

the works of the new Vauxhall Bridge. 


VERITY AND STEELE'S NEW PATENT HIGH- 
TENSION SWITCH AND FUSE. 


We have this week inspected at the offices of Messrs. 
Verity's, Limited, King-street, Covent Garden, their new 
types of high-tension switches and fuses which they are 
just putting on the market. These instruments have been 
designed by Mr. Louis J. Steele, the chief electrician to 
the firm, and are being manufactured in quantity so that 
orders can be fulfilled promptly. The switch is illustrated 
in Figs. 1 and 2. Fig. 1 shows the front view of the switch 
when open, and Fig. 2 the back view of the same switch 
when closed. All the metal work seen in Fig. 1 projecting 
above the marble base-plate is absolutely safe to handle 
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when the switch is off. When the switch is on, the only 
parts accessible from the front which are at a high poten- 
tial used in the circuit are the contact bars, which can be 
seen behind the ebonite plate at the end of the lever. 
These contact bars are insulated thoroughly from the 
lever to wuich they are attached, and the ebonite plate 
forms an efficient protection to everyone but the intentional 
suicide. The high-tension parts of the switch, which are 
mounted on the back of the marble, are enclosed in a 
cast-iron case, as can be seen in Fig. 1. The leads go into 
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this to the terminals through bushed holes in this; cast-iron 


case. O:her two holes allow of a screwdriver being 
inserted to connect up the switch. The view at the 
back of the marble plate, shown by Fig. 2, illustrates an 
additional safeguard against accidental contact. The insu- 
lating sheet represented by the dark rectangle, which 
extends right across the surface, is moved up by means of 
a connecting rod attached to the main switch lever by a 
circular strut. This shutter entirely closes the hole 
through the marble when the switch is off, so that it is 
quite impossible to get a shock. It seems to us that to 
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Fie 1.—The Verits-Steele High-Tension Switch when Open. 


FIG, 2,—Back View of the Switch when Close4. 


make this safeguard absolute, the holes left for the screw- 
driver must also bé plugged. Apart from the safety of the 
switch, its mechanical construction is good, and the elec- 
trical contacts are ample in every way for the current they 
are designed to carry. An ingenious locking gear is pro- 
vided on the main axle of the lever, which locks the switch 
in the “on” position against all vibration, or even against 
mechanical force applied to the switch lever. The plate 
which locks this lever is released by the main handle 
before the force is applied to break contact. The switch 
lever has a quick break, owing to a spring being introduced 
between it and the actuating handle. These switches are 


made both single and double pole, in which latter case. 


— 


an insulating link is used between two switches and worked 
by a common handle. The high-tension fuses of Mr. 
Steele’s design being manufactured by this firm are 
illustrated in Figs. 3 and 4. Fig. 3 shows the fuse com- 
plete, and Fig. 4 shows the same after the fuse has been 
blown. The main principle underlying this fuse is that of 
quenching an arc by means of oil. A fuse wire goes 
through two contacts on the porcelain bridge-piece, seen on 
the front of the illustrations, 1 a glass U-tube, which 
is filled with a thin rosin oil. The weight of this tube 
and the oil is supported by a fuse wire. When the fuse 
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Fic. 8.—The Verity-Steele High- Tension Fuse. 


goes the U.tube falls down to a range of about lin., which 
raws the fused end down right under the oil. That this 
action is successful in 


uenching an arc is well known 
by the success of the 


erranti oil fuse, in which the 
same method of quenching is used. The two high- 
tension connections of this fuse are secured to the base 
by means of screws provided with large ebonite heads 
as shown in the illustrations. When these are slackened, 
the whole of the porcelain can be removed easily and the 
fuse replaced without difficulty or danger. By twisting a 
fuse wire round itself at one end and leaving it single at 
the other, the break always occurs at the one side and just 
above the oil. In this way the arc is always obtained at 
the one point and the wire is always drawn under the oil. 


FIG. 4.—The same Fuse after Breaking the Circuit. 


The advantage specially claimed for this fuse, beyond its 
safety, is that the terminals are iu air, and hence can be 
kept clean easily. | 


NERNST'S ELECTRIC LIGHT.* 
BY JAMES SWINBURNE. 


Before describing Nernat’s invention, it may be profitable 
to spend a few minutes reviewing the position of electric 
lighting. The whole industry is at present controlled by 
the incandescent lamp. We are so accustomed to this, and 
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there are through the silent discharge, or whatever it is 


it is taken for granted in such an unconscious way, that we 
do not realise how much everything depends on the maker 
of the carbon incandescent lamp. ; 

In very early days—that is to say, in the early eighties — 
there were a few Edison lamps at 100 volts, with an efficiency 
too horrible to mention, but the Swan lamp came alon 
made for 50 volts. I say made for 50 volts advisedly ; ji 
mean that the makers tried to make 50-volt lamps, and 
produced lamps taking from 40 to 60 volts. Ifthe lamps 
were not bright enough you ran the engine faster, or put a 
smaller pulley on the dynamo. (The belt then generally 
slipped ; but that is not to the point) For about four 
years, which is a long period in the development of such 
a rapidly-growing industry as electrical engineering, the 
makers of incandescent lamps, or, in fact, the makers of 
the Swan lamp, decreed that the E.M.F. used should be 
from 40 to 60 volts. There was no appeal. There was 
no development of central-station supply at that time, but 
still, even then in largo buildings, there was the longing for 
higher pressures on account of the cost of the mains. 

About 1885 the Swan 100-volt lamp came into use. It 
was a clumsy affair with little loops of platinum at the 
sides. At first the lamps were pretty bad, but they 
gradually improved, and 100 volts, or in some cases 
110 volte, became the recognised pressure for electrical 
supply. | 

As town lighting from central stations came into being, 
the limit of 100 volts became a serious trouble, and the 
evil was partly mitigated by the use of three or even five 
wire systems. I must point out that the incandescent 
lamp exercises its tyranny in two ways. It not only 
insists on a low pressure, such as, say, 100, and thus 
demands large leads to feed it, but it is so sensitive to 
variations of pressure that the system of distribution has 
to be 5 to give a practically uniform pressure at the 
terminal of the lamp. The necessity for uniform pressure 
probably gives more trouble and costs more than the mere 
ow pressure, and it would be cheaper to supply at 
100 volts witb a good margin of permissible variation of 
pressure than supply at 200 with a very small percentage 
of variation. 

Quite lately the incandescent lamp makers have produced 
things called 200-volt lamps, and some make them for 250 
volts. So there is a general tendency on the part of supply 
companies to jump to a 200-volt supply. The innocent 
consumer is therefore pressed by the company to chang: 
over to 200 volts. The company likes tbe change very 
much, and the lamp maker also enjoys it, às he makes more 
lamps and charges more for them. 

Considering the enormous importance of the incandescent 
lamp, its improvement has received extraordinarily little 
attention. It limits us as regards pressure, it used to 
hamper us by its cost, it limits us as to variation of 
pressure, and it limits us very seriously by its inefficiency. 
Yet, in spite of these, the carbon incandescent lamp has 
made practically no advance in 15 years. Of course mere 
detail improvement in manufacture has taken place, and 
this has led to better quality and greater uniformity, hence 
cheapness ; but there has been no radical improvement. 
The jump to 200 volts from 100, or from 50 to 100, 
did not depend on any sort of radical improvement in 
the incandescent lamp ; it was merely the result of 
detail improvements making it possible to produce long 
thin filaments. Other things being equal, it is easy to 
aee that the long thin filaments must be weaker. If the 
carbon has the same specific resistance, the relation between 


pressure and length is E=L?, and E-D-. If tho 
flaments are flashed, the proportions will be still moro 
extreme. The question of high-pressure incandescent 
lamps is thus, how far can we make the filaments longer 
and thinner and flimsier without exasperating our con- 
sumers ? Unfortunately the consumer is rapidly getting 
saddened as it ie. The 100-volt 8-c.p. lamp does not please 
him much, and the 200-volt 8-c.p. lamp has in no way 
delighted him ; if the lamp is made with two 100-volt 
filaments in series, it combines the disadvantages of both 
Without the advantages of the small candle-power of either. 
But it adds some further disadvantages peculiar to the 
higher pressure which I have not so far touched upon—and 
tbat is, that the higher the pressure the more troubles 
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called. I need only refer to the well-known experiment 
in which third terminal is sealed into the lamp A galvano- 
meter then shows a eurrent going across country inside 
the Jamp. This is, no doubt, intimately connected with 
the life, or rather with the death of the lamp 

I have dealt with the question of high-pressure incan- 
descent lamps at some length because the subject is really 
of vital importance, and is too much neglected. Our 
technical colleges, and our technical Press, and our technical 
societies pay the greatest attention to questions of a per 
cent. or two in the efficiences of dynamos and transformers, 
and give a good deal of attention to engines and boilers. 
That is because there is plenty of room for calculations in 
connection with these subjects, but the incandescent lamp, 
which at present holds the whole career of the lighting 
industry in the little curl of flimsy red-hot carbon that can 
hardly support its own weight, receives no attention at all. 
How much does the average electrical engineer know about 
incandescent lamps? THe only subject that is treated in 
the same way is the cable. About half the money in town- 
lighting goes in the cable—a mere fraction in the dynamos 
and transformers themselves—so the average electrical engi- 
neer knows nothing abcut cables. | 

So far I have only discussed the incandescent lamp ; the 
arc lamp has also to be considered. I will not say much 
about the arc lamp just now, but will add a little more 
when the Nernst lamp is compared with it. The ordinary 
arc is limited in pressure to about 50 volts, including the 
series resistances necessary for regulating. The enclosed 
arcis a new devolopment, which is more satisfactory as 
regards pressure and as regards consumption of carbon. 


The lamp I describe to night is the invention of Prof. 
Walther Nernst, of the University of Gottingen. Though 
he is a young man, Prof. Nernst's name is already known 
to all modern chemists as a leading authority and original 
thinker in the field of physical chemistry. It is unusual 
for a man who has climbed to the top of one tree to jump 
to the top of another. 

Nernst's, like most great inventions, is exceedingly 
simple as soon as it is understood. ‘The efficiency of an 
incandescent body, as far as radiation goes, depends simply 
on the temperature. The efficiency of an incandescent 
lamp, for inatance, depends on the temperature of the 
filament only, providing there is no loss by convection. 
The carbon will not stand a sufficiently high temperature, 
especially as, in addition to its low specific resistance, the 
filament has to be long and slender, and thus weak. Nernst, 
therefore, chose a material that would stand higher tem- 
peratures than carbon, and his material has the incidental 
advantage that its specific resistance is so high that strong 
rods can be used for high pressures instead of thin fila- 
ments. The most refractory materials so far used in light- 
ing are zirconia, which has been used to replace lime in the 
limelight, and the oxides or so-called rare earths, in the 
Welsbach mantles. I am aware, of course, that many 
people suppose that the Welsbach mantle is not very hot, 
treating it as if it were at a temperature, for instance, 
below the melting point of platinum. The light emitted 
is supposed to be due to some special power of selective 
emission due to the oxides employed. I bave had a good 
deal to do with incandescent gas mantles, and I find no 
reason to suppose there is any magic effect of this sort 
going on. The part of the flame where the mantles hang 
fuses platinum wire easily, and very few materials can 
stand the temperature without fusing or volatilising. Lime 
and many other oxides volatilise slowly from the mantles. 
I do not mean that the mantles are above the boiling point 
of lime; I have some idea of its melting point, as f have 
made a few pounds of melted lime and ran it out on the 
floor to look at it. The Welsbach mantles, which are now 
chiefly thoria, are at a temperature near their softening 
point, and in the making are raised to a temperature at 
which they begin to soften. 

Nernst takes highly refractory oxides as his material. It 
does not seem promising, because such oxides are notoriously 
good insulators. But such insulators are electrolytes when 
hot. Nernst, therefore, heats the rods to make them con- 
duct, and then heats them electrically, preserving a tempe- 
rature which js within the limits that the material can bear 
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without softening. This means that he can take the most 
refractory bodies supplied by the whole range of chemical 
research, and can heat them to a temperature short of their 
softening point, and can thus get an efficiency unknown to 
workers on the incandescent lamp. Such efficiency also 
means whiteness of light, so long as the efficiency is not 
too high. Thus the crater of the arc, being at a tempera- 
E. of boiling carbon, gives a light that is unpleasantly 
ue. 

The material is worked up into little white rods. Each 
rod is mounted on two platinum wires, a little paste made 
of refractory oxides being applied to the joints. The little 
rod with its two wires is then mounted on a holder which 
fits ordinary electric light fittings. As the rods fall in 
resistance as the temperature increases, after the manner of 
electrolytes, an increase of current produces a decrease of 
resistance. This tends to give some instability in running 
in parallel on supply circuits. "This instability is corrected, 
as in an arc lamp, which has analogous properties, due to 
a different cause, by a series resiatance. The Nernst rod 
has therefore a resistance in series. This is made up of 
exceedingly fine wire, and for ordinary circuits amounts to 
10 or 12 per cent. of the whole resistance of thelamp. The 
consumption, including the resistance, is 1:5 watts per 
candle for large lamps, and 1 6 for small lights or low 
pressures. In small or low-pressure lamps the loss of heat 
at the ends is larger in proportion. 

Such a lamp as I have described will not light up of 
itself, for the rod is an insulator when cold. The simplest 
way to start it is to warm it up with a match, or better 
with a small spiritlamp. Such a lamp as this is not only 
very cheap as regards first cost, but very economical in 
running. The life of rods, running at an efficiency of two- 
thirds of a candle per watt, including the resistance, is 
already more than 500 hours in good specimens. If the 
Nernst lamp advances as much in the first few years of its 
existence as the carbon lamp did between 1880 and 1882, 
it will soon be made so well that the rods last a lifetime. 
When the rod is worn out, a new rod with its wire mounts 
is all that is replaced. The whole lamp is not thrown 
away at all. 

The method of lighting I bave described, though it may 
be used in many cases, such as large public rooms, is really 
a savage mode of ignition, fit only for dealing with 
uncivilised commodities, such as gas and tobacco. 

The small lamps and the lamps of medium size are in 
practice started by a heating resistance. This is arra' ged 
close to the rod, and in shunt to it. As soon as the rod is 
hot enough to conduct, its current works a tiny cut-out in 
the resistance circuit. In large lamps the heating system 
is a little more elaborate, as the resistance arrangement 
is arranged as a sort of hood which covers the rod. 
As soon as the rod conducts, not only is the resistance 
circuit broken, but the electromagnet lifts the little hood 
clear off the rod. In all these forms, the rod and its 
mounting are replaceable with ut interfering with the rest 
of the lamp. 

We now have to consider the part the Nernst lamp is 
probably going to play in the near future. 

Compared with the small incandescent lamps, as you 
deal with a material of much higher specific resistance, it 
is easy to give both small lights and high pressures. The 
question of lighting is exceedingly important, though it 
appears trifling at first sight. People are so accustomed to 
lamps being turned on from the door without any further 
trouble that they will generally object to having to light 
them with matches or spirit lamps, but there are many 
cases in which it will be quite satisfactory to have one 
lamp with an automatic lighter to show you the way into 
the room, the rest being lighted with matches or a spirit 
lamp as needed. There will be, however, a considerable 
opening for the cheap, small-power, high-efficiency lamp, 
and the disadvantage as to lighting is small in such cases 
as cafés, restaurants, churches, hotels, railway stations, and, 
in short, in most public rooms is small. 

Coming now to the next size—that is to say, lamps of 
20 c.p. to 200 c.p., and even small lamps in which it is 
worth while to have automatic ignition—the first cost of 
such lamps will be higher than the first cost of incan- 
descente, but as the rod itself has alone to be replaced, that 


is a matter of very slight importance. This size of Nernst 
lamp has, further, every chance of completely ousting 
the carbon incandescent on the score of cheapness, as to 
renewals, higher efficiency, better coloured light, and, 
perhaps, more especially high pressures. Once the Nernst 
lamp becomes so general that systems of distribution are 
laid out to suit it, instead of to suit the carbon amp 
the carbon lamp is practically out of the running.” It 
must be remembered that the Nernst can compete with 
the carbon filament at any pressure that suits the filament, 
but the Nernst lamp can easily go right out of the depth 
of the filament and have the higher pressures to iteelf. It 
must be remembered that at present the cost of cables in 
a em of distribution is an exceedingly large item. 

urning now to the large lamps, they compete with the 
arc lamp in efficiency. Of course, the efficiency of the arc 
lamp is not a very definite quantity. The candle-power is 
generally determined by multiplying the current by 2 
and adding zeros at discretion. All I can say is, that how- 
ever many zeros the good nature of the maker may Uppy» 
a Nernst lamp taking the same power gives a better light. 
When carefullly arranged on the photometer, the arc may 
be better in given directions, but a lot of light given in 
directions that you do not want is not the same as the 
same light distributed with a uniform spherical emission. 
The arc lamps shown here will give the audience a good 
idea of the relative values. The Nernst gives a pleasanter 
and, of course, a perfectly steady light. Coming to costs, 
the Nernst will be very much cheaper in first cost, but 
enormously cheaper in maintenance. It also goes quite 
away from the arc as to pressures. There is no trouble, 
for instance, in making large lamps to work in parallel at 
500 volts and by using double rods at 1,000 volts. This 
puts an entirely new development of electric lighting in 
the hands of the engineer. 

There is one point I have said little about yet. The 
incandescent lamp which is still with us gives trouble not 
only because of the low pressure it needs, but also because 
it demands that the pressure shall be kept uniform. It 
seems quite possible that the Nernst lamp may be made 
to stand a much greater variation of pressure than the 
filament. If this proves true, it means an enormous 
difference in the designing of distribution mains. I do 
not like to say much about this yet as the invention 1s 
too young, and too little time has been available to make 
much certain progress in that direction. Results are 
promising, but it is best not to be sanguine. 

It is difficult to discuss an invention like this without 
being carried away with enthusiasm. I feel, however, 
that I have but feebly shown forth the probable future of 
what seems to me the greatest invention in electric lighting 
that we have seen for many years. Still, I am sure I have 
not been too sanguine. 


DISCUSSION, 


Mr. Alexander Siemens, who presided, said that after the 
manifestation of approval that had been expressed by the audience 
he need not express many words in praiee of Mr. Swinburne's 
diequisition. Indeed, it was somewhat difficult to say anything 
spontaneously in regard to a new invention; but certainly Mr. 
Swinburne had fascinated them all very much in putting all the 
good points of the Nernst lamp forward, with the additions! posei- 
bility extended to them that in future they might be able with 
matches and spirit lamps to return to the good old habits of their 
forefathers. His only object in rising, however, was to ask if any- 
one desired to make obeervations or aek Mr. Swinburne any question 

Prof. Ayrton observed that they must certainly cougratulate 
Dr. Nernst in the most hearty way for having achieved such & 
wonderful reeult by the application of so simple a means—namely, 
that of rendering an insulator a conductor by heating it. The 
idea, however, was not new. Having referred to a paper which 
was read on this subject before the Royal Society 23 years ayo, 
the speaker went on to remark that the production of such a lamp 
as they had seen that evening was of considerable commercial 
importance, and they had witnessed an entirely new departure in 
electric incandescent lamp lighting. 

Mr. Hiram 8. Maxim had always understood, with regard 
to the Welsbach light, that it did not depend upon the 
temperature. He thought we should find in nature quite 
a number of instances in which light was emitted without 
heat, and he instanced the glow-worm and the fire-flise of 
America, by the aid of which light a peraon could easily read and 
also find out the time by his watch. Any material that did not 
pass ita substance into the ä air would give a light just 
in proportion to the temperature. In other words, a piece of 
platinum or other metal would give the same light provided none of 
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the substance was wasted. Should, however, the least particle 
pass into the air we got colour. However, he was not much of a 
chemist—he was a gunmaker. He very well remembered that 
when he took to gunmaking people advised him to stick to 
electricity. Since that time the whole world had had to come to 
England for its machine guus but only the other day he saw it 
stated in a newapaper that Mr. Maxim had better stick to his guns 
and not dabble in electricity. | 

After a few observations from Mr. Erskine, who referred to the 
ever-increasing desire of the public for better lighting facilities, 

Mr. W. M. Mordey congratulated the society on having had the 
pris ero of listening to such a paper as Mr. Swinburne's. What 

ad been shown to them was a departure which, in his opinion, 
would rank in importance with the invention of the Swan lamp— 
now more years ayo than he cared to say. He did not think that 
since then there had been an invention so pregnant wi'h results as 
the lamp which had been described to them that night. They 
ought to thank Dr. Nernst on having made this discovery and to 
take care that he was not robbed of the credit due to him 
by people who would on the morrow say that they them- 
selves had done this very thing several years ago in their own 
laboratories. He believed there had not been much imprcvement 
in the carbon-filament lamp for many years, and it was a most 
extraordinary thing that when the failure of this filament to 
improve was demonstrated to us someone should come along and 
give us the Nernst lamp. 

Dr. F.eming said that, of course, in considering the value of 
any invention it became a very important matter to consider not 
merely the energy and consumption or life of the device, but also 
any poesible deterioration. Everyone using the limelight was aware 
of the fact that after a few minutes the light was speedily 
diminished, although the temperature was unchanged, and the 
question suggesting itself was this—was there a deteriorating 
quality in the oxides to any marked extent? as this was an impor- 
tant commercial factor. 

Major Flood Page remarked that Dr. Nernst's invention might 
be a new departure—and everybody had been expecting a 
departure—but it was one which he believed could be worked in 
with the existing syetems, so that they would all gain. Great 
advances had been made in electrical science, and they would all 
welcome the new lamp, which he verily believed would be of 
benefit to all He congratulated the Society of Arts on the oppor- 
tunity they had had of listening to Mr. Swinburne, and he also 
expressed his thanks to De. Nernst. 

Mr. A. Colefax, referring to an observation from Dr. Fleming, 
said he had some few months ago visited Germany and seen Dr. 
Nernst. The filaments did not, so far as he was able to discover, 
deteriorate in use, though he believed that in every form of iacan- 
descent light hitherto introduced there had been this deterioration. 

Mr. A. A. Campbell Swinton, Mr. Morse, Mr. Lorrain, and 
Mr. A. H. Dykes having each added a few observations, 

Mr. Swinburne replied, after which 

The Chairman said be must really utter a word of warning. 
Prof. Fleming had alluded to the commercial side of the question, 
bat he would remind them that only really good things could 
be good things, because they were worth the money paid for 
them. Mr. Swinburne had in dealing with his paper evaded the 

uestion of cost, and until that matter was satisfactorily settled 
they could not value the new lamp fairly.. Neither could they 
form any judgment as to the possibility of introducing it on a large 
scale. That was a point which could only be tested practically. 
Mr. Swinburne had told them that the arrangements connected 
with the preliminary heating were rather expensive. He said it 
was easy to replace one of the rods, and, as far as he (the chairman) 
could see, that was so. But in that connection he would just 
remind them of another invention in electricity—that of accumu- 
lators. When these were first introduced everybody said they 
would do wonders —relieve central stations, and eo on. Well, they 
had done & good deal, but not all that was expected. He therefore 
thought it his duty to throw a little cold water on all the 
enthusiasm, and remind them that the whole test of the pudding 
was in the eating. If as a householder he paid ls. ld. for these 
lampe and he could get incandescent lamps for 1s., he should buy 
the latter. 

The usual votes of thanks closed the proceedings. 


er —— 
QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must he written on 
one side of the paper only, 
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QUESTIONS. : | 

140. What is the action of a choking coil in an alternate- 
current circuit? If one arc lamp taking 10 amperes is 
being used on a 100-volt circult, what power will be taken 
from the mains if a choking coil is used in series with the 
lamp ?—C. H. 

141. In a public supply at 230 volts, are consumers paying pro- 
portionately less for their light when the voltage falls to, 
say, 200 through want of power at the station, the meters 
used registering in Board of Trade units !1—W. McC. 

ANSWERS. | | 

Question No. 154. —What are the advantages and disadvantages: 

of dust destructors in connection with central stations? 
Best Answer to No. 134 (awarded 10s.).—The advantages 
of dust destructors in connection with central stations have 
been rather over-rated during the past few years. The 
impression that the ashbin refuse of the average district is. 
sufficient to provide that district with all the electricity it 
requires is not correct. In my opinion the following way 
is the best in considering this subject: (1) from the dust 
disposal point of view; and (2) from an electric lighting 
point of view. It is almost impossible to show a financial 
advantage by the use of dust destructors if the refuse 
has been previously disposed of by tipping it on a site for 
which the local authority has not had to pay rent. The 
advantages of dust destructors from a refuse disposal point 
of view are as follows: (1) the insanitary conditions arising: 
from heaps of fermenting refuse on a site adjacent toa 
town is avoided ; (2) the collection of refuse into quantities. 
for carrying away, which may almost cause outbreaks of 
infectious disease, is avoided ; (3) the refuses destroyed in. 
the destructor the same day as it is collected instead. 


of being left in. heaps to decompose ; (4) with a well- 


designed refuse destructor properly worked there is no 


chance of obnoxious fumes being allowed to escape into 
the atmosphere. 


This last consideration really decides that some good can 
be got from refuse destructors for electric lighting purposes, 
for to ensure that no unburnt and obnoxious fumes shall be 
emitted the temperature of the flues must be very high. It 
is then that, having raised this very high temperature, a 
certain amount of heat is available for generating power, 
and there is no reason why the gases should be delivered 
into the chimney at very high temperatures. Assuming, 
then, that the refuse destructor is to be used for destroy- 
ing the refuse, and that the cost is borne by the sanitary. 
authorities, a certain amount of free steam is available for 
electric lighting. | | 

From an electric lighting point of view the advantages 
then become especially apparent with an alternate-current. 
system of distribution, or for one in which aceumulators 
are used for storage purposes, or in which there is a day 
load on the station derived from motors, as at Shoreditch. 
The heat got from refuse destructors may then be easily 
capable of anything but the heaviest loads when the 
whole lighting of the district is going on. At such times, 
coal can be used to help the boilers which are in the 
destructor flues. As regards the quantity of steam which 
can be obtained from IIb. of refuse, figures as high as 1lb. 
of steam per pound of refuse have been obtained in fairly 
regular practice. Even then refuse should not be compared 
to coal, as the cost of burning it is considerably greater.— 
E. T. | 
Question No. 135.—Should arc lamps for street-lighting be 

arranged zigzag alternately on each side of the street ? 
Quote some of the methods. of arranging them that are 
actually used in practice, and compare their relative merits, 
giving details as to distance and the current «used in the 
lamps. l 

Best Answer to No. 135 (awarded 10s.).—The question of 
the arrangement of arc Jamps in the streets is best con- 
sidered from three points of view : (1) lighting efficiency ; 
(2) erection and maintenance ; (3) appearance. | 

From the first point of view the best position for the 
lamps is undoubtedly in the centre of the road, the absorp- 
tion of light being a minimum, but this position is rarely 
suitable in the majority of English towns, owing to the 
narrowness of the streets and the density of the traffic. In 
broad thoroughfares, however, and especially where tram- 
ways are likely to be laid or electrically equipped, this 
position offers the best solution, as the posts can be used to 


182 THE ELECTRICAL ENGINEER, FEBRUARY 10, 1899. 


support the trolley wires. With regard to the question of 
placing them alternately on opposite sides or all on the 
same side of the street, the first position is preferable, as it 
gives a better distribution of light and a better lighting 
effect, though cable and labour is economised by having 
all the lamps on the side on which the feeding cable 
is laid. An example of the central position may be 
found in the lighting of Euston-road, where the lamps 
are placed about 70 yards apart in the centre of the 
roadway. At Dover the lamps are suspended over the 
centre of the road from ornamental iron brackets, which 
are attached to a house on either side of the street. The 
lamps are placed 80 yards apart and 21ft. from the ground. 
At Aberdeen a similar arrangement is adopted in some of 
the streets, using a simple span wire instead of a bracket. 
At Cheltenham an avenue is very effectively lighted by 
arc lamps suspended from span wires over the centre of 
the roadway. Bristol uses 10-ampere arcs 66 yards apart. 
Chelmsford has 20 12-ampere arcs arranged, in general, 
alternately on either side of the street at about 80 yards 
spart. Blackpool uses 10-ampere arcs 50 yards apart. At 
Brighton, all the principal streets are lighted | by arcs 
arranged alternately on opposite sides of the road. The 
promenade is lighted by 12 ampere double-carbon lamps, 
arranged alternately on the sea and on the road side of 
same. The distances vary from 45 to 55 yards. A number 
of seven-ampere arcs are used in the less important streets. 
No hard-and-fast rule can be adhered to in assigning the 
5 for arc lamps, and the physical features of each 
ocality must be studied, preference being given to sites 
opposite street openings and in the centre of open spaces. 

All things considered, the best arrangement would seem 
to be alternately on opposite sides, and certainly this gives 
a street a better appearance when viewed from one end 
than either the centre or the one-side arrangement. If the 
lamps be overhung some 6ft. from the kerb, as is done at 
Brighton and other places, the lighting efficiency is not 
much diminished, while the lamps are in a more convenient 
position for inspection and cleaning than if placed in the 
centre of the road.—E. M. 

Answer to No. 155 (awarded 5s.).—No general rule can be 
given. for the arrangement of arc lamps, for each street, has 
to be considered on its own merits, and the solution applicable 
for a narrow street in a poor neighbourhood would be quite 
unsuitable for à main thoroughfare in an important town. 
Where there are refuges in the centre of the street, or 
where suspension by span wires is allowed, the most advan- 
tageous solution is to place the lamps on the axial line of the 
street. In other cases the zigzag method is often the best. 
This is the method adopted in Milan, Havre, Cologne, and 
Vienna, as well as in many important streets in London, 


Paris, and Berlin. Inall the streets in New York, with 
the exception of tbe Fifth-avenue, it is the method 
employed. M. Blondel has pointed out that if we 
could use lamps which took half the current of those 
ordinarily employed, and use twice the number of 
them, & much better distribution of ight would be 

For examp 


obtained at the same cost. e, in Fig. 1, 


A 


Fia, 1. 
if we replaced the large lamps, A, A, A, by small 


lamps, a, aa . . . we would secure a better distribu- 
tion of the light. This statement, however, needs to be 
modified, as it would not be suitable for very narrow streets. 
A very effective way is used in the Fifth-avenue of New 
York, which is an extremely well-lighted street. In addi- 
tion to rows of arc lamps down each side of the street 
exactly opposite to one another there is a row down the 
centre, each lamp of this row being at the centre of the 
rectangle formed by four neighbouring side lamps. This is 
called a quincunx arrangement. A slightly modified 
form of this arrangement is used in the Rue Royale in 
Paris, which is also an excellently lighted street. 
Fig. 2, which is taken from Le Génie Civil.) For wide 


(See 


streets and important thoroughfares with refuges down the 
centre, this quincunx arrangement is the best. For narrower 
streets without refuges, lamps suspended by mes wires 
down the axial line would be the most economical. Where 
span wires are not allowed, we must use either small lamps 
placed opposite one another or larger lamps in zigzag. 


* ! X 
21 €— $0 10 «- 1034-30 3 < $0— 
FIG. ?,—Arrangement of Lamps in La Rue Royale. The distanoes are in metres 


The following details as to distance and current used in 
the Jamps, etc., are taken from M. Blondel’s paper in Le 
Génie Civil, which has been translated into English by Mr 
John Hesketh : 


S : 8 , $ E 
. 
: ; 8. 
spe Kind of 2 2882 
Cities. Se Globe. a 9$ jS 4 8 E 
uA 3882 s 
sü 3358454 
S* jae mas 
London ...... Continuous Small opal globe 10 115 | 176 
| in clear g 
lantern. i 
Paris (Grand 3 Opaline. 10 130 toj 2 
Boulevards) 200 
Milan 5 is *5, 6, 10,130 30 
15, & 20 200 
New York 
Avenues ... js Clear glass. 10 260 | 21 
Cross streets » n 10 300 | 21 
Havre Alternating Opaline. 12 to 15230 toj14,183 
270 jand 25 
Portsmouth. Rectified a 12 2701 25 
J. C. R. 


LEGAL INTELLIGENCE. 


THE ELGIN TELEPHONE TEST CASE. 
Judgment. 


In the Elgin Sheriff Court recently this case, already referred to 
in our columns, was further debated before the Sheriff, who issued 
the following interlocutor and note : 


** ELGIN, Jan. 26, 1899. —The Sheriff Substitute having advised 
the cause, finds that the pursuers are the National Telephone 
Company, Limited, with registered offices at Oxford-court, 
Cannon-street, London, and that the defender is a baker and con- 
fectioner carrying on business at South-street, Elgin ; finds that 
on Feb. 23, 1894, the witness, Alexander Ramsay Lamb, then 
district manager for the West Highland district for the pursuers, 
was in Elgin canvassing for subscribers to the Telephone Company, 
which was then about to establish telephone communication there ; 
finds that in consequence of representations made to the defender 
by the said Alexander Ramsay Lamb, the defender, who had also 
at that time a business in Nairn, would, in respect of the advan- 
tage which he stated in the presence of the said Alexander Ramsay 
Lamb in his opinion accrue to him from telephonic communica- 
tion being established between the two points, agreed to become 
a subscriber ; and that in confidence thereof he assented to the 

reement which was written out in his presence at the time by 
the witness Lamb, being signed on his bebalf by the witness James 
Mutch, the defender being incapacitated from signing himself in 
consequence of having lost an arm ; finds that the agreement in 
Ae is in the following terms: Agreement for exchange line. 

he National Telephone Company, chief office, Oxford - court, 
Cannon-street, London, E. C.; district office, 9, Union-street, 
Inverness, Feb. 23, 1894. The undersigned (hereinafter called the 
lessee) agrees with the National Telephone Company, Limited 
(hereinafter called the company), subject to the conditions 
endorsed hereon, to pay the company the rent or sum of £8. 10s, 

r annum in advance for a term of five years, and thereafter in 

ike manner the company's tariff rate of a yearly contract (unlees 
the lessee enters into another agreement for a further term) for the 
use of a telephone wire and one instrument from 18, South.street, 
Elgin, to the Elgin telephone exchange and inter-commupication 
with subscribers of said exchange. This agreement may be deter- 
mined at the end of the said term or any subsequent year by either 
party giving to the other not less than six calendar months’ pre- 
vious notice in writing, expiring on the date previous to the rent 
being due on any such year. Signature, pro Alex. Austin; 
business or occupation, baker and confectioner ; address, Elgin. 
The above rate is restricted to £6. 103. sterling until euch time as 
the Elgin exchange is put in communication with the company’s 
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inter-bown system in Scotland’ ; finds in law that the said agree- 
ment is not a probative document, that the same was not read over 
either in whole or in part to the defender, and that the conditions 
printed on the back were not brought under his notice ; finds that 
the condition contained thereon has not been purified in respect that 
the inter-town system has not been established by the company ; 
finds that in 1896 the Government by agreement with the company 
established the inter-town system of telephonic communication in 
Scotland ; finds in law that no privity of contracts exiets between 
the Government and the defender ; finds further in law that the 
poue have no title to sue for the extra charge of £2 sterling 
or the inter-town system : therefore decerns against the defender 
for the sum of £6 sterling as concluded for; quoad ultra assoilzies 
1 from the conclusions of the action; finds the defender 
entitled to his expenses; allows an account thereof to be lodged, 
and when lodged remits the same to the auditor of court to tax 


and to report ; and decerns 
t (Signed) CHARLES RAMPINI.“ 


" NoTE.—In this case, which was remitted from the Small Debt 
Court on the statement that ib was a test case, and that legal 
questions of importance were involved in it, the pursuers sue for 
£8. 10e., being ‘rent for telephone for year from July 10 1898, 
payable in advance in terms of agreement granted by defender 
dated Feb. 23, 1894.' The pursuers further base their action on 
the agreement. In that agreement is the curious condition that 
the rent is to be restricted to £6. 103. per annum until such 
time as the Elgin exshange is put in communication with 
the company's inter-town system in Scotland. The company 
pios that this condition merely fixes & point of time The 

efender pleads that is an agreement to give him the benefit of 
the company's trunk line when established at £8. 10s. a year. It 
certainly is a very indefinitely expressed condition, and must there- 
fore be interpreted contra proferentem. The agreement is not a 
probative document. Verbal evidence is therefore admissible, and 
that evidence—the evidence of the witness Lamb on the one side 
and of three reliable business men of Elgin, whose testimony has 
stood the test of cross-examination, on the other—is clearly and 
without doubt to the effect that the defender was induced by 
Lamb to believe, and actually did believe, that he was to have the 
benefits of the trunk connection when established for the £2 more 
than the sum which he then agreed to pay for the local connec- 
tion. This was certainly Lamb's representations to them. 
Whether it wss & misrepresentation or not on his part, and 
whether he did or did not go beyond his authority, are matters 
for which they cannot be held responsible. The proot goes 
further. The condition adjected has never been purified by the 
pursuers. The trunk system has never yet been established by 
them, but by the Government, between whom and the defender 
there is no privity of contract. ‘‘(Intld.) C. R.“ 


ACTION AGAINST ELECTRICAL ENGINEERS. 


In the Westminster County Court on Wednesday, his Honour 
Judge Lumley Smith, Q.C., had before him the case of Reed v. 
Belebaw and Dann and Watson, in which the plaintiff, a civil 
engineer, residing at 35, Linooln’s-inn-fields, sued the defendants, 
Meesrs, Belshaw and Co., a firm of electrical engineers, and 
Messrs. Dunn and Watson, a firm of architects, to recover 
damages for trespass, and for appropriating his electric leads. 

The Plaintiffs caso was that for some time past he bad been the 
tenant of the second floor of the premises in question, and during 
the first part of his tenancy he used electric light. Some time 
ago, however, he had the current cub off, and shortly afterwards 
he found a man in his room pulling down the casing. He made 
enquiries into the matter, and found that Messrs. Dunn and 
Wateon, who occupied the floor below, were having electric light 
fitted to their premises, and that for that purpose Messre. 
Belshaw, a firm of electrical engineers, were making use of his 
(plaintiff's) leads and fittings. After some correspondence with 

two defendant firms he was unable to come to terms, and con- 
sequently he now brought this action to recover damages for 
trespass, and also for the use of his wires. 

The defence was that the plaintiff's leads were made use of 
under the mistaken notion that they were the property of the 
su r landlord. | 

is Honour said it was an action which never ought to have 
been brought, but still, there had doubtless been a technical 
offence, and for that he should award the plaintiff 10s. The 
plaintiff, however, would have to pay the defendant’s costs, as the 
sum in court was more than sufficient. 


WHITE v. HEADLAND'S PATENT ELECTRIC STORAGE 
BATTERY COMPANY, LIMITED. 


The appeal from the decision of the Divisional Court (Mr. 
Justice Lawrance and Mr. Justice Channell) with regard to costs 
in this case was allowed by the Court of Appeal on Wednesday last. 


COMPANIES’ MEETINGS AND REPORTS. 


ANGLO-AMERICAN TELEGRAPH COMPANY, LIMITED. 

The ordinary genea meeting of this Company was held on 
Friday last at Winchester House. Mr. Francis A, Bevan pre- 
sided. The report (published in our last issue) was adopted and 
the dividend approved. 


his r 
them his sincere congratulations on the resulta which had been 
obtained since the opening last August. 
ne report would show them that the line was opened on Aug. 8 
ast. 
with regard to the subways, etc, being proceeded with by the 
Central London Railway. Their capital account at Dec. 31 last 
showed a total outlay of nearly £550,000. 
expenditure of £52 000 was amply provided for by the capital 
powers of the Company, which at present amount 
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ST. JAMESS AND PALL MALL ELECTRIC LIGHT 
; COMPANY, LIMITED. 
The annual general meeting of this Company was held on 


Tuesday at the offices, Golden-equare, Mr. E. J. A. Balfour 
presiding. An amendment that the new shares should be issued 
at par and not at a premium having been ruled out of order, the 
report was adopted. 


At an extraordinary general meeting held subsequently sanction 


was given to the introduction of a Bill into Parliament for acquiring 
lands and erecting generating statione. 


WATERLOO AND CITY RAILWAY COMPANY. 
The tenth half-yearly general meeting of this Company was held 


x Waterloo Station yesterday afternoon, Mr. W. S. Portal in the 
chair. 


The Chairman said that at the last meeting he had to express 
ret that the line had not been opened. This time he offered 


The first paragraph of 
The second showed them the position in which they stood 


The further estimated 


to £600,000. 
he gross receipts from the line amounted to £10,887, and from 


this the London and South-Western Railway Company had 
retained £4,119 
£6,768. 108. 8d. payable by them in order to provide, under the 
agreement of March, 1894, for a dividend at the rate of 3 per 
cent, per annum from Aug. 8 to Dec. 31, 1898, on the Company's 
ordinary and borrowed capital. 
bankers’ and general interest and a portion of the profit on the 
sale of Consols representing the parliamentary deposit, which 
enabled the directors to recommend the payment of a dividend of 
3 per cent. per annum for the full half-year. This dividend would 


in respect of working expenses, leaving 


To this sum had been added 


be payable on the 18th inst. The Baker-street and Waterloo 


Railway Company were seeking powers for a deviation of their 


railway at the southern end which might affect the Waterloo and 
City Railway, and care would be taken to see that the righte and 
interests of the Company would be duly protected. 

The report was seconded by Lieut.-Celonel the Hon. H. W. 
Campbell. 

A Shareholder said that, in face of the difficulties which had 
had to be encountered, the line was very satisfactory. The intro- 
duction of a time-table had been a great improvement. If there 
had been any grumbling it was because of the bad approaches at 
the ends, and he suggested also that a moving platform as used in 
Paris might be introduced successfully. 


SOUTH STAFFORDSHIRE TRAMWAYS COMPANY. 


An extraordinary meeting of shareholders in this Company was 
beld at Cannon-street Hotel, E.C., on Wednesday afternoon to 
consider the provisions of a Bill now before Parliament for con- 
ferring further powers on the Company with reepect to the leasing 
and working of tramways and for other purposes. 

Mr. Schuster presided, and explained that the Bill was the 
result of an agreement entered into in June, 1897, between their 
Company and the Electric Construction Company. The agree- 
ment was parted with to the British Electric Traction Company, 
who were really promoting the Bill, although using their Com- 
pany's name. 

Mr. Muntz the solicitor, explained the main points in the 
Bill. Under Clause 5 the Company would be authorised to grant 
& lease to the British Electric Traction Company. Under the 
lease there could be a minimum rent of 1jd. per mile, the cars 
running not less than a cectain mileage per annum. Other obliga- 
tions were imposed on the lessee in connection with the workin 
of the line and payment of debenture intereet. Clause 21 woul 
restrain the local authorities of the district from exercising their 
powers of purchase for a period of 35 years from the passing of 
the Act. This would give them a considerably longer life, as 
their lease ran out in about 33 years, and the corporation could 
then compulsorily purchase the tramways. The local authorities 
would probably have something to say on the point, and were 
holding meetings with a view to opposing the Bill. They said 
that the Tramways Act cauld not be varied by & private Bill of 
that nature. The borrowing powers of the Company would also 
be raised by the Bill from £50,000 to £100,000. 

In reply to a question by a shareholder (Mr. Hilliard), the 
Chairman said the arrangement would give the Company a new 
lease of life. 

The Chairman then put the question to the meeting for the 
approval of the Bill, when it was carried with three diseentiente, 
esers. Millbarn, Stanhope, and Villiers. The meeting then 


terminated. 


GREAT NORTHERN AND CITY RAILWAY COMPANY. 


The half-yearly general meeting of the Great Northern and City 
Railway Company was held on Tuesday at the Westminster Palace 
Hotel, Sir Charles Sootter in the chair. 

The following progress report was submitted by Mr. Douglas 
Fox: At the Regent’s Canal the contractors are in possession of 
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all the necessary houses (except one) for the temporary purposes 
of their yard, and for the permanent generating station. The 
working shaft at tnis point has now been sunk to its full depth— 
viz , 53ft. from the surface—and the heading to give access thence 
to the railway tunnels is being started. The foundations for the 
electric light engine and air compressor are in place, and some of 
the machinery has been delivered on the ground. Progress is 
being made with the head-gear for the shaft. "The construction of 
the special shields for driving the tunnels is well in hand, and they 
will be quite ready by the time the heading reaches the centre line 
of therailway. The work is being pushed forward day and night, 
the number of men at present employed being 78. All necessary 
notices to treat for the land at Drayton Park, as well as those for 
the Essex-road site, have now been prepared and are in the hands 
of the solicitors for service. We are still awaiting the approval, 
as per sgreement, by the Great Northern Company of the plana of 
the stations." 

With reference to the Great Northern Railway Company's Bill 
for the construction of an electric underground line from Wood 
Green to King's Cross and thence to the Strand, it was said that 
the directors did not look on this as a competitor, as the great flow 
of traffic was to and from the City ; but they would have to safe- 
guard their interests at Finebury Park. 

The report for the half year stated that the whole of the A and B 
share capital, amounting, A to £780,000, and B to £207,330, 
had been applied for and allotted in July last. The receipts on 
capital account to Dec. 31 amounted to £244,738, and the expendi- 
ture to £158,306, the latter sum including £2,262 interest on 
capital. 

The report and accounts for the last half-year were adopted. 
Sir Henry Burdett and Sir Francis Knollys were re-elected 
directors. Messrs. W. B. Peat and Co. were reappointed auditors, 
and the Hon. Cecil M. Knatchbull-Hugessen was elected an auditor 
of the Company. 


BLACKPOOL AND FLEETWOOD TRAMWAY COMPANY. 


The directors, in their statement of accounts for the half-year 
ended Dec. 31, 1898, congratulate the shareholders on the 
successful working of the undertaking, especially having regard 
to the insufficiency of the rolling-stock. The number of passengers 
carried from July 14, 1898, to Dec. 31, 1898, was 734,293, and the 
gross receipts amounted to £14,476. 2s. 10d., and the net profit to 
48,584. 48. 3d. After providing for interest on the debentures, 
£8,006. 9s. 3d. remained, and the directors recommend a dividend 
for the half-year at the rate of £8 per cent. per annum, free of 
income tax, which leaves a sum of £3,206. 9s. 31. to be carried 
forward. The directors propose to devote the proceeds of their 
new issue of £30,000 to the increase of the rolling-stock of the 
Company, to the purchase of further generating plant, additional 
land, and the erection of works, and to other purposes of the 
Company attributable to capital expenditure. The directors who 
retire by rotation are Messrs. Robert Breese Barningham and 
Robert Slater Boddington, both of whom are eligible, and are 
recommended for reelection. Mr. Alexander Bruce having 
resigned his seat on the board, the directors will propose a reso- 
lution reducing the number of directors to six. A resolution will 
also be proposed fixing the directors’ remuneration. The retiring 
auditor by rotation is Mr. Wm. Aldred, who is eligible and offers 
himself for re-election. 


SCARBOROUGH ELECTRIC SUPPLY COMPANY, LIMITED. 


The directors of the Scarborough Electric Supply Company, 
Limited, in their annual report state that during the past year 
63 additional consumers and the equivalent of 2,277 8-c.p. lamps 
have been added to the Company's system, making a total of 383 
consumers and 22,344 lamps connected. During the past year 
electric energy to the amount of 220,009 Board of Trade units had 
been supplied to consumers at a revenue, including meter rents, 
of £5,442. 93. 84d., as against 214,044 units and £5,179. 13s. 9d. 
revenue for 1897. The profit on the year’s working was £2 331. 16s., 
as against £2,044, 13a. 04d. for 1897. Adding to this the balance 
of £128. 12s. 54d. brought forward, and the sum of £278 premium 
on new shares issued, there was, after certain deductions, a sum of 
£2,332. 14s. 64d. available for distribution. The directors recom- 


mend a dividend of 54 per cent., leaving £368. 10s. 64d. to be 
carried forward. 


CAMBRIDGE ELECTRIC SUPPLY COMPANY, LIMITED. 


Directors: D. Munsey, Esq. (chairman), Meadowcroft, Cam- 
bridge; Hon. C. A Parsons, F. RS, M. A., M. I C. E, M. I. E. E. 
(managing director). Wylam-on-Tyne ; Sir B. C. Browne, D.C.L., 

estacres, Benwell, Newcastle-on-Tyne; P. W. Latham, Esq., 
M.D., Trampington-street, Cambridge ; John B. Simpson, Esq., 
M.I C. E., Bradley Hall, Wylam-on-Tyne. Manager and engineer: 
John H. Barker, A. M. I. C. E., M. I. E. E. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the ordinary general meeting of the Company to be held 
at the Oompany’s offices, Thompson’s-lane, Cambridge, on Friday, 
Feb. 17, 1899, at 12 noon : 

Your directors have pleasure in reporting that the prospects of 
the Company continue to be satisfactory. During the year 1898 
there has been added to the Oompany’s mains the equivalent of 
3,885 8-c.p. lampe, making the total 25,080. The number of unite 
supplied has been 260,307, an increase of 38,800, or 17 per cent. ; 
36 new consumers have been added, making the total 365. There 


„h. 


has been a general increase all round in the Oompany’s extension 
of mains; the capital expenditure for the past year has been 
£3,035. 133. 7d. ; 16,706 yards of pipe and cable have been laid 
down, and the duplicate syatem of distribution referred to in last 
year's report is on the point of completion. The Company after 
paying all charges, placing £250 to the reduction of preliminary 
expenses, £300 to depreciation account, and £84. le. 7d. to the 
credit of suspense account, has a balance of £3,037. 9s. IId., 
which, added to £292. 16s. 104. brought forward from last year, 
makes £3,330. 63. 9d. An interim dividend of £1,068. 9s. 3d. and 
interest on temporary overdraft £71. Os. 3d., have already been 
paid, leaving a net balance of £2,190. 17s. 3d., out of which the 
directors recommend the payment of a dividend of 44 per cent., 
making, with 23 per cent. already paid, 7 per cent. for the year. 
This will absorb £2,067. 5s. 6d., leaving a balance to carry forward 
of £123. 118. 9d. Mr. Simpson retires by rotation; he is eligible 
and offers himself for re-election. The auditor, Mr. Arthur 
Rutter, also offers himself for re-election. 


REVENUE Account, YEAR ENDING Dec. 31, 1898. 


Dr. To Generation of Electricity. E s. d. 
Coal, including dues, carriage, unloading, storing, 
te 


BU. — ios sor VERO reda Ara RE RUNE a Sek EN ERA T 1,188 13 2 
Oil, waste, water, and engine-room stores ............ M3 5 3 
Proportion of salaries of engineers and officers, as 

certified by the engineer 133 0 0 
Wages at generating stationssssss 725 1 9 
Repairs and maintenance . . . 317 6 7 

To Distribution of Electricity. 
Proportion of salaries of officers. as certified by the 

engineer . . . e 13 0 0 

Wages to linesmen. fitters, labourers ...... .........-. 42 2 4 
To Rents, Rates, and Taxes. 

Renta, rates, and tan e . 407 11 8 
To Management Expenses. 

Directors’ remuneration for year 1898 .................. 147 0 0 

Directors’ remuneration for year 1897 in arrear...... 147 0 0 

Salaries of managing engineers, secretary, 

accountants, clerk, messengers, as certified by 

manager „„ FCC 256 18 10 
Stationery, printing, etoo—-— . . . 100 17 4 
Auditor of Compauy . . 10 10 0 
Auditor appointed under the provisions of the order 15 0 10 

Law Charges. 
Law expenses. : . . . . - 10 6 2 
Depreciation, etc. 
To depreciation in respect of leasehold works, 

buildings, pu machinery, et- sees 300 0 0 
Reduction of preliminary expenses ... 250 0 0 
To amount written off suspense account ............... 84 1 7 

Special Charges. 
To insurances, eto. FFC Š 23 2 6 
Total expenditurrre eene 4,344 18 0 
Balance carried to net revenun,nnreeeee . . 3,037 91 
£7,382 7 11 

Cr. £ s. d. 
Sale of currennnuuuu t 5 6,768 18 8 
Public lighting æ . 0 noon 23 0 4 
Rental of "IT. c Men 318 7 6 
aner , ᷣ 4 12 6 
Cash discounts, etw Et 117 811 
Hire of alternator ................. eene creen 150 0 0 

£7,382 7 M 
GENERAL BALANCE-SHEET. 

Cr. Liabilities, £ ad. 
Capital account—amount received......................-. 48,666 O 0 
Sundry engt 8 768 18 8 
Neb revenue account, £3,259. 6s. 6d.; less interim 

dividend, paid Aug. 2, 1898, £1,068. 9s. 3d......... 2.190 17 3 
Depreciation fund account ce eee 1,000 0 0 
Iu I ee ] 759 15 2 
Workmen's deferred pa³——— e 63 0 0 

£54,448 11 

Cr Assets. E s d. 


Capital account—amount expended for works ...... 
Stores on hand at Dec. 31, 1898 : coal, £84. 4s. 11d ; 
oils, waste, etc., £22. 2s. 2d.; general (lamps, 
etc.), £265. Ds. 9d.; stores on capital account, 


(ö ⁵⅛Xüĩ ie E98 Goa PEDAS ERO Ps aS 3410 5 2 

Preliminary expenses, £1,752. 148. 8d. ; lees amount 
written off, £1,252. 14s. 8d. ................... eres 500 0 O 
Sandry debtors for current supplied to Dec. 31, 1898 3,660 8 11 
e evo aad E E a AR US. 3.1412 
£54,448 ]] 1 


Quantity generen a vede of Trade unite ........ 1555 435,383 
: ublic lampe ................. oe eos 6: 
Quantity sold Private consumers by meter ... 24,669 260,307 
Quantity used on works, offices, and workmen's houses... 6.494 
Total quantity accounted for cesses eere 801 
Quantity not accounted fol.. . reo ——— € 168,582 
Number of public lamps . 1 
Total maximum supply demanded, kilo watts 751 
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CENTRAL LONDON RAILWAY COMPANY. 


A meeting of the shareholders of this Company will be held on 
the 15th inst. at 3 p.m. for the purpose of receiving the report of 
accounts for the half-year ending Dac. 31, 1898, the election of two 
directors and an auditor for the ensaing year. An extraordinary 
general meeting takes place afterwards for the purpose of con- 
sidering a Bill to extend the time for the completion of the Central 
London Railway and for other purposes. The report for the half- 
year ended Dec. 31 states that the expenditure for the half-year 
has amounted to £371,567, the total to date being £2,415,076 
The engineers report that the main-line and station tunnels are 
completed, with the exception of 100 yards which remain to be 
constructed at the Bank Station. At this point the lift shafts are 
sunk, and the roof of the public subway is now being putin. The 
low-level subway connecting the line with the City and South 
London Railway Company is complete. The power station and 
depót at Shepherd's Bush and the large buildings necessary for 
the rolling-stock and electrical machinery are approaching com- 
pletion. A large portion of the generating plant has been delivered. 
At several of the station sites building operations are in progrees, 
and the erection of the electric lifts is in hand. 


BRISTOL TRAMWAYS AND CARRIAGE COMPANY. 


The report of the directors of this Company for the half-year 
ending Dec. 31 last, to be presented to the shareholders at the 
ordinary general meeting, to be held at the Grand Hotel, Broad- 
street, Bristol, on Wednesday, Feb. 15, 1899, states that the gross 
receipte for the half-year amount to £78,258 148. 8d., and the 
working and general expenses and renewals are £55,806. Os. ld., 
leaving a net balance of £22,452. 14s. 7d., which it is proposed to 
appropriate as follows: interest on 4 per cent. mortgage debenture 
stock, etc., £2,492, 138. 6d. ; dividend at the rate of 7 per cent. per 
annum (free of income tax) for the half.year ending Dec. 31, 
£14,218. 15s.; balance carried to reserve and renewal funds—viz., 
leased premises redemption, £250 ; contingencies, £3 000; elec- 
trical renewals, £1,000 ; permanent-way renewals, £1,491 6s. 1d.— 
a total of £22,452. 14s. 7d. The receipts from the tramways depart- 
ment show an increase of £8,143, and those of the carriage depart- 
ment an increase of £781. The total number of paesengers 
(excluding postal riders) carried during the six months on the 
company’s care and omnibuses was 12 644,476. Fair progress has 
been made with the work of constructing the authorised tramway 
extensions and the adaptation of existing lines and depóts for 
electrical operation. The site of the central power station at 
Counteralip has been cleared to the required extent, and the com- 

y's contractor is now engaged upon the foundations and new 
arbour wharf. An eligible site of five acres of land at Brislington 
has also been acquired for the erection of an extensive depót and 
car-building works, the provision of which will enable the Com- 
pany to deal economically with the enlarged undertaking under 
the new conditions of mechanical working. The St. George and 
Hanham Light Railway Order was confirmed by the Board of 
Trade on Nov. 28 last, but certain formalities to satisfy further 
requirements of that department still delay the actual construction 
of the line. With reference to the additional capital proposed to 
be created at the forthcoming meeting, it is the directors’ intention 
to issue the 25,000 new shares as 4 per cent. preference shares, 
with rights to cumulative dividends and to rank upon the assets 
of the Company, for the amount of the share only, in priority to 
the ordinary share capital. These shares will be issued at an early 
date and allotted at par to the holders of ordinary shares in the 
proportion of one new preference share for every two ordinary 
shares held. Mr. Joseph Wethered (director) and Mr. Solomon 
Hare (auditor) retire at the ensuing meeting, and offer themselves 
for re-election. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION, 
LIMITED. 


Directors: The Right Hon. Lord Suffield, K.C.B. (chairman) ; 
the Right Hon. Lord Ampthill; Edmund Boulnois, Eeq., M. P.; 
W. Hayes Fisher, E:q, M. P.; Sir Douglas Galton, K. C. B., 
F. R. S8; J. Browne Martin, Esq. ; R. W. Wallace, Esq., Q. C. 
Engineer-in- chief: Prof. Alex. B. W. Kennedy, LI. D., F.R 8 
M. I. C. E. General manager: Captain Edmund I. Bax. Secretary: 
Frank Iago. Eeq. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the shareholders at the ordinary general meeting of the 
Company to be held at the offices of the Corporation, Eccleston- 
place, S. W., on Wednesday, Feb. 15, at 11 a.m. : 

The supply of current which, on Dec. 31, 1897, was provided 
for the equivalent of 290,561 lamps of 8 c.p., had increased by 
Dec. 31, 1898, to the equivalent of 339,986, and at the present 
time there are on circuit the equivalent of 343,617, and applica. 
tions have been received for a further 8,134 lampe of 8 c.p. The 
length of roadway in which mains have been laid now exceeds 48 
miles, making about 197 miles of ways, in which upwards of 168 
miles of copper (strip and cable) have been drawn. The directors 
have taken special steps to encourage the use throughout the 
system of supply of 200-volt lampe. The effect of this change, 
when completed, will be to increase very greatly the capacity of 
the existing mains and to reduce further capital expenditure under 
this bead. The extensions of the central stations at Davies-street 
and Eccleston-place, referred to at the last general meeting, have 
been completed, and the plant is at work. The plant and 
machinery have been working satisfactorily throughout the year, 
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and have been fully maintained from revenue. Owing to the 
continued increase in the applications for current the central 
station at Davies-street is now practically equipped for ite maxi- 
mum supply, while the space available at the other stations will 
shortly be utilised. As it has been found impossible to obtain a 
further suitable site for extension or the provision of a new station 
within the Corporation's authorised area, the directors have 
united with the Board of the St. James's and Pall Mall Company 
in promoting a Bill for a joint central station outside the com- 
panies’ areas for the purpose of supplying current in bulk to the 
existing stations of thia Corporation and of the St. James's 
Company. The capital invested in this undertaking, as shown in 
the balance-sheet, is at presens unremunerative. The late pro- 
longed strike in the South Wales coalfields, and unforeseen diffi- 
culties in the completion of Millbank-street station, have caused 
very considerable additional expense during the year. The 
directors consider that they may congratulate the shareholders on 
the fact that, notwithstanding these difficulties and the extra 
rebate allowed to consumers (which came into force on Jan. 1, 
1898), the total cost per unit remains about the same, and there is 
no decrease in the amount available for dividend. An interim 
dividend at the rate of 10 per cent. per annum for the half-year 
ending June 30, 1898, has been distributed. After allowing for 
depreciation, sinking fund, etc., the net balance available for 
dividend is £28,033. 63. 4d.; the Board therefore recommend the 
payment of a dividend at the rate of 14 per cent. per annum, less 
income tax, for the past half-year, making 12 per cent. for the 
year ending Dec. 31 last, carrying forward a balance of £1,000. 
93. 8d. The directors have to record with extreme regret the 
death during the past year of their colleague, Mr. James Heslop 
Powell, and, in accordance with the articles uf association, they 
bave elected the Right Hon. Lord Ampthill to fill the vacancy. 
In accordance with the articles of association, two of the directors, 
W. Hayes Fisher, Esq, M.P., and Sir Douglas Galton, K.C.B., 
retire, but, being eligible, offer themselves for re-election. 


REVENUE Account, YEAR ENDING Dec. 31, 1898. 


Dr. To Generation of Electricity. £ s. d. 
Coal, carriage, unloading, etc £14,642 10 7 
Oil, waste, water, and engine-room 
gerd E eteaumerne es 1,844 10 2 
Proportion of salaries of engineers 
and officers .................. . 2,035 3 11 
Wages, etc., at generating s:ations 5,454 14 9 


Repairs and maintenance; build- 


ings, £1,232. 11s. 4d. ; plant, 
£3 338. 17s. 3d. ; instruments, 
£14.. 14s, 40i. ĩᷣ ͤ 4580 2 11 
— 2 , 563 2 4 


To Distribution of Electricity. 
Repairs and maintenance of mains: 
materials, etc., £78. 2a. 3d. ; pro- 
portion of salaries of officers, £128. 


63. 81.; wages, etc., £850. 158. 5d. 1,057 4 4 
Repairs and maintenance of meters: 
materials, etc., £457. 4s. 10d.; 
wages, etc , £740. I 1,0197 5 10 
2,254 10 2 
To Rente, Rates, and Taxes. 
Rent resever . 1,076 9 8 
Rates and taxoe s 4,498 9 9 
5,574 19 5 
To Management Expenses. 
Directors' fees eeeees 3, 0 0 
Salaries of manager, engineer-in- 
chief, secretary, clerks, eto 6,566 13 2 
Stationery and printing 396 2 5 
General charges and office expenses 597 9 9 
Wages of meter readers, inspectors, 
jT E 891 4 10 
Depreciation on office furniture 40 00 - 
11 497 10 2 
General law charges and parliamentary expenses... 630 1 1 
To Depreciation, etc. 
Sinking fun 4%ůã ͥ „500 0 0 
Depreciation accoun bd ess 15,350 0 0 
16,850 0 0 
To Special Charges. 
Insu tene tienes 4 0 
Board of Trade audit q . 85 0 0 
Cost of supplying stem 1,522 6 4 
2251 0 4 
Total ex pendit ure . . 67,621 3 6 
Balance to net revenue account. . . 50,078 14 7 
£117,699 18 1 
Cr. £ s.d 
Sale of current by meter ee 111,633 11 3 
Sale of current by contract ..... eere = 6 8 0 
111,689 19 3 
Less bad and doubtful debt .... 8 638 11 1 
111,000 8 2 


Rental of meters, etc., on consumers’ premises... 4,759 2 11 
Tranefer fees 


*600699*992259 See es- CoesesneeeMPeerecseecevesstosnegeees 


£117,699 18 1 
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Dr. GENERAL BALANCE-SHEET, Dec. 31, 1898. £ s. d. 
Capital accounn . . 2 ⁊ 598,800 0 0 
Amount received on founders’ shares cancelled. 500 0 0 
Temporary loan from bankerss . . . 10,00 0 0 
Sundry CROGICORS® ec 6,290 0 3 
Ls eaten by consumers. e 88 10 0 
Debenture interest accrued, 3, 500; Jess income 

tax; £118. 13s. ... ees s eben Deuce 3.383 6 8 
Depreciation accounni eee nenne 55,912 11 1 
Sinking und encro 8 9,393 12 0 
Reserve funnnwI II ſI ſIſ CQ CQC CQ q . ` 9,401 8 8 
Net revenue account, £47,342. 9s. 8d.; less interim 

dividend to June 30, 1898, at the rate of 10 per 

cent. per annum, £19,975; and less income tax, 

£665. 168. 8d., £19,309. 38. 4de· . . 28,083 6 4 

£721,802 15 0 

Cr. : £ s. d. 
Capital accoun/ſq U t . 626,365 11 2 
Stores in hand: coal, £633. 10s. Id.; stores, £226. 

58. 11d.; general, £210. 124. 9d . — 1,070 8 9 
Sundry debtors for current supplied to Dec. 31,1898 40,913 14 1 
Other debtors .. .......................- Tm 1,879 9 2 
Oash at bankers ......... ...ccscscescscsoccsvscescescsnsecscees 9,460 10 9 
,, ß bees eX X EVE ESTA RUE 56 1 10 
Deposits with vestries, etc. ..... . "p 465 19 0 
Central Electric Supply Company, Limited, outlay 

on freehold aite, ete—ꝛũ-̃̃-ᷣ . 23,306 3 6 
Advances under house wiring agreements ........ ... 148 6 10 
Investments at cot soose 12,086 9 11 
Cost of redemption of 5 per cent. and 44 per cent. 

and issue of new 34 per cent. mortgage deben- 

tures, £6,980. 2s. lld.; less amount written off, 

i,... XE ERR Eee mH 5,450 0 0 


£721,802 15 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Board of Trade units generated ........... C 5 847,585 
Quantity utilised — 


Sold to consumers ã 2. 5,065, 195 5.129.411 
Used on works for lighting, etc. ............ 64.216 „ 
Quantity expended in distribution 

In batteries . TT 32,970 642.979 
Ie ee he Eee eer ESOS 610,009 , 
Total quantity accounted for . . 5,772,390 
Quantity unaccounted for ..... pes sah "E 75,19 
Number of lamps on circuit ..... ele’, SMS 1 339, 986 


NATIONAL TELEPHONE COMPANY, LIMITED. 


The report of the directors of the National Telephone Company, 
Limited, for the half-year ended Dec. 31 last states that the 
income for the half year amounts to £573,707, as compared with 
£507,602 for the corresponding period of 1897, being an increase of 
£66,104. The working expenses for the half-year amount to £312,462 
(£283,085). The net profit is £206,889 (£178,457). The Board 
will recommend the payment of a dividend at the rate of 6 per 
cent. per annum, less income tax, on the first and second 
preference shares; 5 per cent. per annum, less income tax, on the 
third preference shares; and 6 per cent. per annum, free of 
income tax, on tbe ordinary shares ; £50,000 will go to the reserve 
fund, leaving £8,287 to be carried forward. At the meeting the 
question of provision for the future will be brought forward, and, 
in accordance with the notice, also a resolution authorising 
the directors to borrow sums up to three-fourths of the iesued 
capital of the Company for the time being. Resolutions will also 


be proposed approving of the Bills to be introduced into Parlia- 
ment by the Company. 


a e 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Harwich.—The Corporation are prepared to enter into negotia- 
tions for the transfer of their electric lighting provisional order. 
Tenders by May 16. | | 

London, W.—Tenders are invited by the Hammersmith Vestry 
for the supply of electrical stores for 12 months ending March 25, 
1900. "Tenders by 15th inst. 

Belfast.—'Tenders are required by the Belfast and Northern 
Counties Railway Company for the supply of telegraph ironwork, 
batteries, signal fittings, etc. Tenders by Feb. 13. 

Gloucester.—The Electricity Supply Committee are prepared 
to receive tenders for the supply and erection of various plant at 
the municipal electricity works. Tenders by Feb. 28. 

Edinburgh.—The Magistrates and Council invite tenders for 
an overhead travelling crane and storage batteries for their electric 
lighting station in Macdonald-road. Tenders by Feb. 20. 

West Hartlepool —The Corporation invite tenders for feeders, 
Mains, arc light leads, with road work, particulars of which 
appear in our advertising columns. Tenders by Feb. 13. 

Edinburgh.—The Magistrates and Council invite tenders for 
works in connection with their electric lighting station in Mac- 

e 


ee particulars of which appear elsewhere. Tenders by 
6D. ° : l ` l 


appear in our advertising columns. 


lighting of the town. 
tenders addressed to, the Cor 
Province of Foggia, Italy, by 


proposals and to contract with any t 
articles and works, for particulars of which refer to our advertis- 
ing columns. 


Kingston 
tenders for the 
the various build 


Thames. For particulars see our advertising columns. 
by Feb. 14. 


& concession for constructing and working ) 
electric tramways on the trolley system in the streets of Shanghai. 


Nelson.—The Gas Committee of the Corporation invite tenders 
for the supply and erection of various plant, iculars of which 
Tenders by Feb. 14. 
Glasgow. — The Trustees of the Clyde Navigation invite tenders 


from manufacturers for two sets of engines and direct-coupled 
dynamos, particulars of which appear elsewhere. Tenders by 


17th inst. 


San Severa (Italy)—Tenders are invited for the electric 

Particulars are to be obtained from, and 
ration (Syndaco) of San Severa, 

eb, 25. 

London, N.—The Shoreditch Vestry are prepared to receive 

rson or ns for various 


Tenders by 28th inst. at 6.30 p.m. 

-on-Thames.—The Guardians of the Union invite 
rovision of telephonic communication betweea 

ings upon the workhouse premises, M 
enders 


Manchester.—The Tramways Committee of the Manchester 


Corporation invite tenders for supply of sample electric tramcars. 
Specifications &nd forms of tender may be obtained on application 
to Mr. J. M. 
Hali, Manchester. 


McElroy, secretary, Tramways Department, Town 
Tenders by 20th inst. 


Belfast.— Tenders are invited for the supply and erection of 


the following, for the Electric Committee: (Section C, 7) water- 
tube boilers, two 124-kw. steam dynamos, switchboard. Specifica- 
tion and conditions of contract may be obtained on application to 
Mr. Victor A. H. McCowen, city e 

of £1. ls. per copy, which sum will be refunded on the return of 
the 8 
23rd inst. 


ectrical engineer, on payment 
ification with a bona fide tender. Tenders by 10 a.m. on 


London, N.—Tenders are invited for materials and for wiring 


and fitting the Shoreditch workhouse, infirmary, casual wards, 
dispensary, nurses’ home, porter's lodge, offices, etc., at Kings- 
land-road and Hoxton, for the Guardians of St. Leonard, Shore- 
ditch. Specifications can be seen and all information obtained 
at the office of Mr. C. H. Doughty, Town Hall, Old - street, 
Shoreditch, until 13th inst., upon payment of £5, to be returned 
to persons bona fide tendering. Tenders by 15th inst. at 4 p.m. 


ShanghaL—The Shanghai Municipal Council invite tenders for 
: pal about 23 miles of 


The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 


obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
square, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Messrs. Pook and Co., which sum 


will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by thedepositor. Further information 


may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dynamo, Shanghai ; 


% ABC,” fourth edition, and Engineering codes used). ed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on March 15. 

Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed ab the last annual meetin 
of the ratepayers of the Foreign Settlements at Shanghai, no 
of the Yang-king-pang : *' Resolution VIIL.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Oompany or any other company, and in its 
discretion ant a franchise with a view to the community bein 
supplied with an adequate and efficient telephone service at a fix 
maximum charge." 1o accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive righb of establishing and 
working a telephone system in Shanghai. Plans may be seen and 
particulas obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's-square, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering” codes used). Sealed 
tenders, endorsed '* Tender for Telephone Concession," to be sent 
to Mr. J. O. P. Bland, secretary, Oouncil-room, Shanghai, Obina, 
by 12 noon on March 31. 


RESULTS OF TENDERS: 


Sunderland.—The Oorporation have accepted the tender of 
W. T. Henley’s Telegraph Works for cables. | 

Derby.—The Town Council have accepted the tender of S. Z. 
Ferranti, Limited (£7,000), for a new steam alternator at the 
electric lighting station. 

Hereford.—The Town Council have accepted the tender of tbe 
India Rubber, Gutta Percha, and Telegraph Works Company, 
Silvertown, to carry out the installation for electric lighting of the 
centre of the city, at a cost of £11,231. 

Brighton.—The Town Oouncil have accepted the tenders of 
Mesers. Willans and Robinson, Limited, to supply and erect two 
combined engines and dynamos and condensing plant at the elec- 
tricity generating station for the sum of £15,191, and to maintain 
such machinery for a period of 12 months from the erection. 
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Cardiff. — The committee have received for extensions 
necessary at the electric lighting station tenders as follows: 
Jones Bros., £4,924; J. Allan, £4,880. 12s. 9d.; W. Thomas, 
£4,700. 148. 10d. ; Symonds, £4,640; Maggs, £4,442 ; Rees and 
Thomas, £4,363. 2s. ; Turner, £4,288. 9s. 2d.; Lattey, £4,287; 
Chubb and Co,, £4,084. 1s. ld. The last-named tender has been 
accepted, 

St. Pancras.—The Vestry have received the following tenders 
for the supply of arc-lamp columns : 


ign No. 1 Design No. 2 
McDowell, Steven, and Co. ..... para 99. B O cadence *£9 2 6 
W. McFarlane and Co . 9 140 10 0 0 
Falkirk Iron Company ................ „ 10 0 0 ous — 
* Accepted. 


Sheffield.—The Tramways Committee of the Corporation have 
recommended the following tenders for acceptance: Cole, 
Marchant, and Morley, Bradford, for two engines for the exten- 
sions at Kelham power station, £6,796; J. Brown and Co., for 
supply of four boilers (similar to thoee previously supplied) for the 
extensions at the Kelham power station, £6,250 ; British Thomson- 
Houston Company, Limited, for two tramway generators of 
500 kw. capacity, £5,280. 128. 6d.; that an extended contract be 
entered into with J. Eshelby for the construction and erection of 
extensions to the power station at Kelham Island, on same 
schedule of prices as contained in his present contract, the city 
surveyor estimating the cost at from £9,000 to £10,000. 


Middlesbrough —The Town Council have accepted the follow- 
ing tenders for the plant and mains required for the municipal 
electricity works: Section A, boiler-house plant: three Lancashire 
boilers, t sets mechanical stokers, steam feed pump, electric 
feed pump, injector, electric motor and switchgear, weighing 
machine, barrows, etc., Holdsworth and Sons, Croft Boiler 
Works, Bradford, £3,058. 56. Section B, engine-house plant: 
one 300-kw. slow-speed steam dynamo, one 100-kw. high-speed 
steam dynamo, 200 square feet of floor plates, motor-transformer, 
tools and instrumente, 1 apparans, painting, and spare 
paris, Davy Bros., Limited, Sheffield (with R. P. Jackson and Co.’s 

ynamoe), £6,900. Section D, overhead travelling 15-ton crane, 
handrailing, ladder, and 100ft. of steel rai), Southgate Engineering 
Company, Limited, New Southgate, £325. Section E, switch- 
board and instruments, Nalder Bros. and Thompson, London, 
£1,200. Section F, accumulators, stands, and instruments, Hart 
Secondary Battery Syndicate, Limited, Stratford, E., £1,880. 163. 
Section G, underground work: trenching, brick sarface boxes, 
troughing, cables, joint boxes, etc., British Insulated Wire 
Company, Limited, Preecot, £8,711. 1s. 1d. Section H, meters: 
100 direct current meters, Chamberlain and Hookham, Limited, 
Birmingbam, £500 


BUSINESS NOTES. 


Italy.— The electric railway from Milan to Monza was formally 
opened on Tuesday. 

Luton.—The Town Council have asked Mr. Ashton to oppose 
the National Telephone Company's Bill. 

Fleetwood.—A trial survey is boing made for the construction 
of an electric tramway from Fleetw to Morecambe. 

Longton.—The Council have decided to petition Parliament in 
opposition to the National Telephone Company (No. 2) Bill. 

Pembroke (Ireland).—The Town Council have directed the 
clerk to petition in his own name against the new Telephones Bills. 

Coventry.—The City Council have decided to oppose the Bill 

moted by the Leicestershire and Warwickshire Electric Supply 
pany. 

Barnsley.—We learn that a Manchester firm has been engaged 
to adviee the Electric Light Committee as to the lighting of the 
workhouse. 

Bangor.—The Local Government Board have sanctioned the 
loan of £14,150 for electric lighting purposes, including the 
purchase of land. 

Newburgh.—The Town Council have agreed to oppose the 
petition of the National Telephone Company to have their poles 
placed without cost, 

G1: sgew.—The Corporation have adopted the sub-committee’s 
report on the conversion of the tramways. The latter we have 
referred to in a previous issue. 

Glossop.—The Town Council intend to support the Manchester 
Co-p ration in their opposition to the Bill of the Lancashire Elec- 
trical Power Supply Company. 

Oldham.—The Town Council have unanimously agreed that a 
petition be promoted in Parliament against the Bill of the Lanca- 
shire Electric Power Company. 

Handcock and Dykes.—This firm have opened a branch office 
at 3, St. N 5 Newcastle-on Tyne, to deal with their 
business in the North of England. 

Walker.—The District Council is against the Walker and 
Walleend Union Gas Company’s Electric Lighting Bill on account 
of the monopoly the same woald convey. 

Dundee.—At the monthly meeting of the Harbour Board a 
remit was made to the harbour engineer to report on the question 
of lighting the harbour by electricity. | 

Mew York (U. 8. A. — The Manhattan Elevated Railroad Com- 
0 has decided to use electricity as its motive power, and to issue 

8,000,0C0dol, more stock for the purpose, 


Whitby.—Mr. W. H. Preece has been retained to advise the 
Urban District Council on the installation and maintenance of the 
electric light in the Whitby urban district. | 

Hampstead.—The salary of Mr. G. H. Cottam, chief electrical 
engineer, has been increased by £50 per annum, and other increases 
to members of the Vestry's staff have been granted. i 

Canterbury.—The engines ab the electric light station were 
started on Wednesday. The customers already connectéd will 
have the use of the current free until the 22nd inst. 

Richmond (Surrey).—The Town Council have decided not to 
consent to the application by the National Telephone Company to 
lay tubes underground for carrying telephone cables. | 

Newcastie-under-Lyme.—The Town Council have sealed a 

tition against the National Telephone Company's Bill. The 

ritish Traction Company intend to extend their line. 

Blackpool.—A proposal that Mr. Quin be permitted to take 
engagements as a consulting engineer outside the Corporation is 
belore the General Purposes Committee of the Corporation. 

Salford.— Messrs. Lacey, Clirehugh, and Sillar have been 
appointed consulting engineers to the Town Council in connection 
with a proposed expenditure of £250,000 on electricity works. 


Leeds.—The Lighting Committee ab a meeting on Tueeday 
decided to recommend the Council to obtain an additional boiler, 
at Mn of between £2,000 and £3 000, for the electric lighting 
works. 

Kingswood.—The Urban District Council have adopted amended 
pians for the Hanham light railway, at the same time asking the 
company to do with less double lines on account of the narrowness 
of the roads. 

Stirling. —The Police Commission on Tuesday 
sanction of the Secretary of State for Scotlan 
£30,000 for the electric lighting scheme. 
to £24,600. 

Petersfield.—A committee has been formed of local gentlemen 
to enquire into the advisability of promoting the construction of 
a light railway from Petersfield to West Meon, and probably to 
Winchester. 

Wrexham.—The Council have resolved that Mr. W. H. 
Trentham be engaged to report on the subject of electricity for 
public street lighting, refuse destructor, and motive power for 
tramway work. 

Bath.—A meeting of the Joint Committee of the Corporation 
will be held shortly for the purpose of considering the queation of 
electric traction. Three routes are proposed by the British Electric 
Traction Company, Limited. 

Heacham. —At the last meeting of the Parish Council the chair- 
man proposed that a small company should be formed to bring the 
electric light into the village provided the support of the leading 
inbabitante could be obtained. | l 

Southend.—Mr, J. B. Mitchell, the electrical engineer to the 
Corporation, estimates that the electrical outfit for the ys yang 
new line of trams from Sboeburyness to Leigh will cost £34,696. 
This brings the total cost up to £75,000. 

De: by.—The Town Council have appointed the Tramways Com- 
mittee as follows: the Mayor, Aldermen Woodiwiss, Doherty, 
and Duesbary, Councillors, Butterworth, Dean, Gandy, Horne, 
Johnson, A. Attewell Stone, and Wilkins. | 

County of London and B:ush Provincial Electric Lighting 
Company, Limited — With reference to the first issue of £200,000 
44 per cent. debenture stock, we are informed that applications 
have been received for £1,721,900 of stock. 

Wood Green-to-the-Strand. —The Bill previously referred to by 
us will be submitted for approval to & special meeting which will 
follow the half-yearly meeting of the Great Northern Railway 
Company at King's Cross on Tuesday next. i 

Stock Exchange.—The committee have placed the issue of the 
Costa Rica Electric Light and Traction Company, Limited, of 
£130,000 5 per cent. first debentures. Nos. 1 to 1,000 of £100 and 
1,001 to 1,600 of £50 each, on the official list. 

Sutton Coldfield.—At the quarterly meeting of the Town 
Council, the General Parposes Committee reported that the Cor- 
poration's provisional order for electric lighting had been found 
in order, and the proofs marked '' complete." 

Highland Water-Power Bili.—The Perth Town Council have 
agreed to oppose the proposed Highland Water-Power Bill, on 
account of the damage to salmon fishing. The inhabitants of Fort 
William have passed a resolution to support the scheme. 

Windsor Castle.—It is eal ata that the connection of Windsor 
Castle with the Windsor and Eton Electric Installation Company's 
service. by which the principal apartments of the Royal residence 
will in future be lighted, will be completed by the 11th inst. 

Telegraph Construction and Maintenance Company, Limited. 
Subject to audit of the accounts, the directors pro paying a 
dividend of 10 per cent. (£l. 4s. per share), in addition to the 
5 per cent. already paid, making 15 per cent. for the year 1898. 


Bacup.—At the monthly meeting of the Town Council the 
minutes of the Lighting Committee recommending that a joint 
committee of the General Works and Lighting Comittese be 
formed to deal with the entire question of electric lighting was 
adopted. 

Eoocleshill.—4A satisfactory trial has been made of the extension 
of the Bolton tramway to Eccleshill by the chairman of the Tram- 
ways Committee (Alderman Cowgill) and the electrical engineer 


reed to ask the 
to borrowing 
The contracte amount 


(Mr. Gibbinge), accompanied by the contractor's representatives 


and other officials, 
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Walmer.—At the last meeting of the District Council the 
Chairman said they had consulted with Deal about the electric 
light, but no report had been presented. He believed, however, 
that information was being printed which would be in their hands 
before the next meeting. 

Darlington.—The Town Council have consented to the introduc- 
tion into the borough of an electric system of tramways. The 
cost is estimated at over £120,000. "The distance of the whole of 
the new tramways will be between nine and ten miles, and 
nearly all of it double track. 

Gateshead —The Gateshead and District Tramways Company 
have approved of the Gateshead and District Tramways Bill. now 
before Parliament. The Corporation are negotiating with the 
tramways company to get the proposed new tramway to Sheriff- 
hill extended to Wrekenton. 

W. T. Henley's Telegraph Works Company, Limited. —Subject 
to audit, the directors recommend a dividend on the ordinary 
shares at the rate of 12 per cent. per annum (including the interim 
dividend of 4 per cent. already paid) and a bonus of 2 per cent. 
per annum, less income tax, payable March 1. 


Brush Electric»! Eogiceering Company, Limited. The direc- 
tors have declared an interim dividend at the rate of 6 per cent. 
per annum on the preference sharea for the half-year ended 
Dec. 31, 1898, payable on March 1. 1899. The transfer books will 
be closed from 14th inst. to March 1, 1899, inclusive. 


Tunstall.— The District Council have sealed an agreement with 
tbe Potteries Electric Traction Company, Limited, by which the 
company undertake to complete the whole of the tramways in the 
town on or before April 3, or to pay a penalty of £50 for every day 
after April 3 during which the tramways remain uncompleted. 


St. Marylebone. —At a meeting of the Vestry yesterday a 
report was received from the Works Committee recommending, 
as regards the question of extending the incandescent scheme of 

ublic lighting in Marylebone-road, that the Veatry take no action 
as matter pending the result of the Marylebone Electric Light 
Bill. 

Pembroke.— The Finance Committee of the County Council 
have under consideration a communication from the agent of the 
National Telephone Company regarding the establishment of a 
telephonic system in Pembrokeshire, and exchanges in Haverford- 
wa Milford Haven, Neyland, Pembroke Dock, Pembroke, and 
Tenby. 

Swansea.—aAt the half-yearly meeting of the Mumbles Railway 
and Pier Company held at Swansea last Saturday, it was stated 
that the company were in treaty with the British Electric Traction 
Company, and arrangements were proceeding satisfactorily regard- 
ing the working of the Swansea and Mumbles Railway by elec- 
tricity. 

Pontefract —The Guardians having discussed a report from the 
Building Committee recommending the lighting of the workhouse 
and premises with the electric light, by which it was thought the 
Board would eave at least £100, it has been decided to postpone 
action for a month, and in the meantime obtain the advice of a con- 
sulting engineer. 

Birmiaogham.— With regard to the application of Messrs. Dick, 
Kerr, and Co. for the consent of the Corporation to the construc- 
tion of several linee of tramway within the city, the concession to 
be for aterm of 21 years, upon certain terms, it has been found 
that the narrowness of the streets precludes the execution of such 
a scheme at present. 

Liverpool.—The Local Government Board have sanctioned a 
farther loan of £44000 for electric lighting purposes. The 
Tramways Committee have ordered the preparation of plan, etc., 
for six new cars with outside seats, and for the conversion of 12 
horse cars into trailers. The work is to be carried out at the 
Lambeth-road wor ks. 

Ipswich.—The report of the Tramways Committee aJopted 
on Wednesday recommended that the Corporation should withhold 
assent to the Ipswich Company’s Order, 1899, with the view of 
acquiring the undertaking themselves next year, and that it be 
referred to the committee to negotiate for the purchase of the 
tramway undertaking by agreement. 

Eastern Telegraph Company, Limited.—At an extraordinary 
general meeting of the shareholders of this Company, held at 
Winchester House, Old Broad-etreet, on the 8th inst., a special 
resolution was confirmed to the effect that Article 29 of the 
Company’s articles of association be altered by striking out the 
amount £10 and inserting in lieu thereof £1.” 

Increase in Prices.—The Electrical Power Storage Company, 
Limited, have, from 7th inst., increased all prives in their cata- 
logue by 10 per cent. We are informed that this step has been 
necessitated by the considerable advances in the prices of raw 
materials, especially lead, during the past few months, and that 
this increase also applies to all outstanding estimates. 


Sheffield. —A sub-committee of the Tramways Committee had 
recommended that the cars be divided by a partition, and half of 
the cars be reserved for smokers. The committee, however, did 
not accept that Na and decided that except in workmen's 
cars no seats should be reserved for smokers inside cars, This 
part has now been referred back to the committee so as to provide 
further facilities for smokers. 

Dublin and Lucan Steam Tramway Company. —The report for 
the half-year ended Dec. 31 last states that, notwithstandi g the 
transition period from steam to electri: haulage through which the 
Company is still passing, the net income of the past half-year will 
be sufficient not only to pay the debenture interest and preference 


P N 


dividend, but, in addition, to discharge one half-year of the latter, 
which had been previously in arrears. 

Prestwich.—At the meeting of the District Council on the 8th 
inst., the Chairman reported that a deputation had waited upon 
the Manchester Corporation with a view to joining in tbe opposi- 
tion to the Middleton Light Railway Bill. The Corporation inti- 
mated that on a future occasion they would be willing to enter 
into negotiations as to supplying the Prestwich district with elec- 
tricity for lighting and other purposes. 

Foxcroft and Dunoan.—We are informed that this firm have 
appointed the Optimus Works Company, of Birmingham, sole 
agents for the Midlands for their arc lampe, measuring instru- 
ments, etc., and Messers. Morris, Warden, and Co., of Glasgow, 
sole agents for Scotland and Uleter for their measuring instrumenta, 
also Messrs. James, Mills, and Co., of Salford, agents for their 
instruments for the North of England. 

Newoastle.—A meeting of leading tradesmen is announced for 
to-day to piora against the adoption of the overhead system of 
working tho proposed electric trams in the city. The Tramway 
Committee will report to the Corporation at its meeting on Wednes- 
day next that the committee undertake not to proceed with the 
system of overhead trolleys in the heart of the city until they have 
received the opinion of an expert, and report to the Council. 


Paisloy.—The following resolution was agreed to at a meeting 
of the Town Council recently: That a committee be appointed 
to enquire as to the advisability and best method of acquiring 
and extending the tramways in Paisley, and to report to a future 
meeting of Council.” At the same meeting the Council gave their 
consent to a Bill promoted by the Glasgow Corporation for forming 
tramways so far as these tramways were situated in the burgh o 
Paisley. 

St. Martin-in-the-Fields.—The Vestry have decided to oppose 
the National Telephone Company's Bills and also to request the 
Corporation of the City of London and the London County Council 
tooppose the passing into law of the same. Another resolution 
carried at the s&me time expressed the opinion of the Vestry that 
tbe telephone service ought to be under the control and maigo 
ment of some public authority, such as the Corporation or the 
County Council. 

Chelmsford —The Chelmsford Electric Lighting Company, 
Limited, are sending a letter to each member of the Chelmaferd 
Corporation confirming the offer of their undertaking to the town, 
which Mr. Reeves, their secretary, made on their behalf at the last 
meeting of the Town Council. The directors are prepared, if the 
Corporation entertain the proposal, to convey the whole property, 
including the mains and other work in the streets, to the Corpora- 
tion at cost price (£38,000). 

Crosby.— The surveyor has been instructed to report upon the 
question as to the coat and practicability of electrically lighting 
the Serpentine, Blundellsands road, Burbobank-road, Nicholas. 
road, and Warren-road. A letter from the Waterloo District 
Council has been received by the Urban District Council stating 
that the delay with ths overhead railway complained of was owing 
to the rise in the price of the sette. The Telephone Company's 
Bill is receiving the attention of the Council. 

Bournemouth.—At a meeting of the Town Council last week 
the Electric Lighting Committee reported upon & correspon- 
dence from Messrs. Martin and Leslie on objections lodged by the 
Bournemouth and District Ele:tric Supply Company, Limited, 
and the Bournemouth and Poole Electricity Supply Company, 
Limited. The town clerk was instructed to prepare answers an 
to ask Messrs. Lacey, Clirehugh, and Sillar to report on the 
condition and efficiency of the com,any’s works. This was 
agreed to. - 

Aberdeen Musio Hall Company.—At the general meeting of 
this Company, Mr. Alex. Webster, the chairman, said, with 
regard to the proposed scheme of redecoration of the music hall 
and the introduction of the electric light, that it still remained 
for the directors to go into the matter in detail in consultation 
with experte, and they proposed to leave it an entirely open 
question whether they should light the music hall entirely with . 
electric light or whether the lighting by gas could not be advan- 
tageously retained to a certain extent, 

Swansea.—The Local Government Board have sanctioned the 
proposed loan of £60,000 for electric lighting purposes. A sub- 
committee has been authorised to deal with the tramways company’s 
parliamentary application for powers for the extension of their 
system. Ata meeting of the Tramways Electric Lighting Com- 
mittee of the Corporation, estimates of the cost of the electric 
lighting scheme and plans submitted by the tramway company 
for placing in the streets feeder and other cables and relaying the 
tramway were discuesed. The latter were accepted. 


Nelson.—A sub-committee of the General Purposes Committee 
of the Town Council have resolved that notice be given for an 
exteneion of line of light railways from Nelson centre to the 
boundary of the borough at Newbridge, and that the sub-com- 
mittee vieit Halifax and Leeds to inspect the PARTON KADRS 
railways there. It has also been resolved that the Light Railways 
Sub-Committee have full authority to oppose the application cf 
Mesers. Greenwood and Batley, Limited, of Leeda, with respect to 
proposed light railway (Nelson, Colne, and Trawden). 


Stoke Newiogton.—At a special meeting of the Vestry on 
Tuesday last correspondence was considered from the Vestry of 
St. Mary, Battersea, asking the Vestry to oppose the powers 
sought to be acquired by the County of London and Brush Pro- 
vincial Electric Lighting Company's Bill to connect the company’s 
areas of supply, and to break up and otherwise interfere with 
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streets in the intervening districts, and also inviting the Vestry 
to appoint three delegates to attend a conference to be held at the 
1 Buildings, Lavender-hill, S. W., on the 16th insb., at 

0 p. m. 

Brighton.—The report of the Lighting Committee adopted at 
the quarterly meeting of the Town Council stated that it was 
resolved to erect several public street lampe, and to lay feeding 
mains in Kemp Town, Eiward-street, Bond-street, and Victoria- 
road at an estimated cost of £7,189. 9a. It was als) resolved that 
steps should be taken to appoint an assistant manager, but that 
the consideration of the details of the appointment should be 
deferred for one month. Exception was taken to this part of the 
report, and considerable discussion ensued. Finally 14 voted for 
and 28 against the exception. 

Lincola. — The Town Council have decided to request 
Mr. C. H. Seely, M.P., to oppose the General Power 
Distributing Bill in the House of Commons. The Finance 
Committee is about to raise the balance (£2,089. 10a. 5d.) of 
the £20,650 authorised to be borrowed for electricity purposes. 
Io accordance with a report by Mr, Vesey Brown, the Council 
have decided to empower the Electricity Works Committee to 
obtain tenders for engines, dynamos, motors, boilere, and fuel 
economiser for the proposed additions and extensions, and also 
to lay the electric cable in the streets referred to in the report. 


City of London Electric Lighting Company, Limited. We 
are informed ‘hat, subject to the final audit of the accounts, the 
directors have decided to recommend to the shareholders the pay- 
ment of the following dividends: on the preference shares a final 
dividend of 6a. per share for the six months ended Dec. 31, 1898, 
making, with the dividend already paid, a total distribution of 
122. per share, or at the full rate of 6 per cent. per annum; on the 
ordinary shares a final dividend of 34 per cent. on the capital paid 
up, making, with the dividend of 24 per cent. paid on account last 
T a total dividend of 6 per cent. for the year ended Dec. 31, 


Appointments Vacant.—The Electric Lighting Committee of 
the Hall Corporation are prepared to take an electrical improver 
into their electric light works for a peciod of two years, at a 
premium of £30. The Leyton Urban District Council are prepared 
to receive applications for the appointment of electrical engineer ; 
the commencing salary will be £250 per annum, rising by annual 
increments of £25 to a maximum of £400 per annum. The South- 
port Corporation invite applications for the position of an 
electrician-in-charge at their electricity works; wages 40s. per 
week. For particulars of these and other vacancies refer to our 
advertising columns. 

Worthing.—A special meeting of the Town Council is to be 
called to consider the report of the Electric Lighting Committee 
recommending that their engineers be instructed to complete the 
preliminary plans and furnish the necessary information to enable 
the Council to apply to the Local Government Board to eanction 
a loan of £35.000 for electric lighting works. The committee 
added that, having coneidered the borough surveyor's report on 
the question of the provision of a refuse destructor in connection 
with the electricity works, and the probable financial effect 
attending the construction and use of a destructor, it had been 
decided to eliminate this from the electric lighting scheme. 

Edison and Swan United Electric Light Company, Limited. 
We have received from this Company illustrations and particulars 
of their ** Chameleon" lamp envelope. The idea of this envelope 
u to do away with the need of a coloured-glass lamp, which often 
gives rise to annoyance on account of the length of time taken by 
electrical firms in executing orders. With this lamp envelope, 
Which can be obtained in any colour, and in four different styles, 
clear-glase lamps can be ae A complete set, with iaterchange- 
able coloured glass at the bottom, is also catalogued. This is a 
very useful arrangement when various coloured effects are required 
from the same lamp, as, for instance, in connection with table 


Acton.— At a meeting of ratepayers held at the Working-Men’s 
Club, Acton Green, lust week, a resolution was carried to the effect 
the ratepayers were strongly opposed to the proposal before 
the Urban District Council to give a monopoly of the supply of 
the electric light in Acton to a private company for any term of 
years at a fixed price, and urging upon the Council to withdraw 
the same. The Council proposes to take the current from the 
Metropolitan Electric Supply Company in bulk at a cost of 3d. per 
unit, besides finding the cost of all mains and distribution wires. 
It is claimed that this outlay would make the price of the current 
Probibitive, besides taking away from the ratepayers any profits 
Which might arise. 

Rochdale.—A deputation is to wait upon the Local Government 

ard in order to press for a decision with reference to the appli- 
cation of the 'Town Council for sanction to borrow £30,000 for 
Purposes of electric lighting. The following Bills will be opposed 
oo behalf of the Corporation: General Power Distributing Com. 

y, Lancashire Electric Power Company, South Lancasbire and 
hire Electricity Company, Leicestershire and Warwickshire 
Electric Supply Company. aod Midland Electric Power Distri- 
bation and Lighting Provisional Order. A petition against the 
Bills promoted in Parliament by the Lancashire Electric Power 
pany and the South Lancashire and Cheshire Electricity 
pany, has been sealed. 

Belfast.—From the minutes which were passed ab the last 
meeting of the Corporation, it appedred that the town clerk 
reported that the provisions of the Belfast Water Bill affected 
the c n in several respects regarding the streets, gas and 
dlectrieal mains, wires, and pipes, and he wae instructed to have 


amendments drafted and furnished to the solicitors for the Bill. 
He also reported that the National Telephone Company's Bills, as 
lodged in Parliament, would give the company power over the 
streets for the erection or laying down of their wires, but the 
agents for the Bills have intimated that Belfast will be exempted 
from the powers of the Bills. On this being done it will not be 
necessary to take action in the matter. 


Eooles. — The town clerk has submitted a report on the subject 
of the parliamentary Bills, 1899; of the Manchester and Salford 
Corporations, the Lancashire Electric Power Company, and the 
Lancashire and Cheshire Electric Company. The Corpération will 
petition against the Manchester and Salford Corporation Bills 
respectively, with a view to obtaining a locus standi in the matter. 
The Mayor has been appointed a member of the sub-committee 
appointed to deal with the promotion of the Eccles Tramways | 
Provisional Order, 1899 ; and the Electricity Committee have been 
authorised to take such action as they may deem deeirable in 
regard to the above-mentioned Bills of the Lancashire Electric 
Power Company and the South Lancashire and Cheshire Electricity 
Company. 

Blackburn.—At the monthly meeting of the Town Council, Mr. 
Crossley, vice chairman of the committee, said, in reply to ques- 
tions as to the cause of the delay in the completion of the electric 
tramway system, that it was entirely owing to the contractors, | 
who were subject to penalties for the very serious delay which had 
undoubtedly occurred. The committee were powerless owing to 
the non-delivery of motors. A most satisfactory trial trip had 
taken place with the one completed car. The recommendation of 
the Tramways Committee that advertising be not permitted on 
the new electric cats was agreed to. The Parliamentary Com- 
mittee propose to petition againet the Lancashire Electric Power 
Company’s Bill in order to safeguard the Corporation’s own electric 
undertakings, 

Old Swindon.—The Urban Districb Council have adopted a 
report of the Iacorporation Committee recommending that the 
Old Swindon Council be asked to co-operate with the New Swindon 
Council in & joint electric lighting installation, and that power be 
sought by the scheme of incorporation to extend the area of the 
New Swindon provisional order to include the area of the whole 
of the proposed borough ; also that it be a recommendation to the 
two Councila that they should empower the Incorporation Com- 
mittee to go farther into the question of j»int electric light installa- - 
tion, and to bring up a recommendation to a joint meeting of the 
two Councils. A letter which had been received from the North 
Wilts Electrical Company has been received, read, and referred 
to the Incorporation Committee. : 

Aldershot.—At the meeting of the Urban District Council on 
Wednesday last a resolution was carried affirming: *' That this 
Council consider it undesirable to transfer the powers held by 
them under the electric lighting provieional order to any company, 
but do hereby resolve to lay down, within the limited period, an 
installation of the electric light, which shall be under the direct 
management of this Council." The amount required will be about 
£11, Another resolution which was on the agenda was not 
proceeded with. It read as follows: ‘' That directly the transfer 
of the parish clerk’s land to this Council is effec the Electric 
Lighting Committee shall prepare the necessary plans and obtain 
tenders for layiog down an installation of the electric light, as 
recommende i in the surveyor’s report.” 


Macolesfield.—The Town Council at a meeting last week 
adopted a resolution to the effect that the attention of Mr. W. 
Bromley. Davenport, M. P. for the Macclesfield division, Cheshire, 
be called to the following Bills with report from the Council, that 
he will oppose the same on second reading —viz., the General 
Power Distributing Company, Lancashire Electric Power Com- 
pany» South Lancashire and Cheshire Electricity Company 

icestershire and Warwickshire Electric Supply Company, and 
Midland Electric Power Dietribution and Ligbting Provisional 
Order, and that the corporate seal be affixed to a petition in 
opposition to and praying to be heard against the Bill promoted 
in Parliament by the Lancashire Electric Power Company. Ib 
was alsc decided to oppose the Bills promoted by the National 
Telephone Company. 

Elect ical Company's Measuring Instruments.— We have 
received from the Electrical Company, 122 and 121 Charing Oross- 
road their new list of measuring instruments for various pur- 
poses. This list is most complete, and we are glad to see intro- 
duced illustrations of the various dials of voltmeters and 
ammeters which can be obtained from stock, with other instru- 
ments that are wanted without delay. It will be found a great 
advantage to select scales from au illustrated list in this way. 
Also dealt with are electricity meters of the new alternate-current 
type which has recently been introduced by the company. Ab 
the end of the list will be found detaila of wattmeters for three- 
phas» currente, and also phase-meters for single and multi-phase 
currents, which we hope will soon be found on the ma ket in 
England owing to the increase in the sys:ems requiring the same. 


Smoke Naisance.—The City of Lon ion Electric Lightiog Com- 

ny, Winchester.street, City, were summoned by Inspector 
Grist, of Sc. Saviour’s Board of Works, for allowing black smoke 
to issue from a chimney on their premises, Meredith’s Wharf, 
Bankside. Mc. Topham, solicitor, appeared in support of 
the summons issued, and Mr. Pasmore, who defended, 
complained that the Board of Works had been too hasty 
in launching the batch of summonses They commenced 
the proceedings five days after the last conviction, before 
the company could have bad time to get a better iid of 
coal It was submitted that the company were doing everything 
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sible to prevent a nuisance. They did not burn Welsh coal 
use they found it was ineffectual. They tried it once, and 
were summoned for allowing black smoke to issue. Eventually 
Mr. Slade consented to visit the premises, and the further hearing 
was adjourned for that purpose, 


Torquay.—Mr. P. Storey, electrical engineer, reported on 
Tuesday to the Town Council that there are at present 111 private 
consumers of electric light, 16 more than in December. The 
revenue for the quarter ended Dec. 25 was £767. Mr. H. A. 
Garrett, borqngh engineer, presented & report on the collection 
and disposal of house refuse, and the working of the new refuse 
destructor. The cost of collecting refuse in December last 
amounted to £85. 17s., as compared with £118. lls., the cost in 
the previous December. This reduction of £32. 13s. a month was 
due to the refuse destructor, which reduced the number of 
workmen necessary. Mr. Garrett stated that tests with the 
destructor justified him in recommending the extension of the 
electrical plant by the provision of a battery of accumulators of 
sufficient power to provide light for lighting the three public roads 


around the destructor, in addition to lighting the works. The 


whole cost would not exceed £400. 


. Leeds Chambor of Commerce. — The monthly meeting 
of the council of the Leeds Incorporated Chamber of 
Commerce was held on the 7th inst. Mr. Ewing Matheson, 
retiring 5 who presided, said, with regard to the 
Bill which is coming before Parliament in regard to the distri- 
bution of electrical energy, that, though the district concerned 
was not within 50 miles of Leeds, the authorities of the city had 
signified their intention of opposing the scheme. If the Bill was 
to be "opposes in the name of Leeds, the Chamber ought to be 
prepared to express their viewa on the question. It was referred 
to the Parliamentary Commi*tee to deal with this matter as well 
as with a communication from the Associated Chamber calling 
attention to measures which were being promoted by a large 
number of local authorities dealiog with the generation and 
distribution of electricity, and strongly obj cting to trade 
competition by local authorities in electrical appliances. 


Cardiff.— The estimates for the Corporation electricity works, 
covering the half-year ending September, 1899, which were accepted 
at a meeting of the Lighting Committee of the Council last week, 
contains the following items, for which we are indebted to the 
South Western Daily News: 'The total estimated expenditure for 
the half year amounted to £2,313. 4s. The heaviest item was that 
of wages at the generating station, the fizure being £690. Coal 
charges were estimated to reach £350. The estimated revenue 
for the six months was put down at £3,007. 10s. For the corre- 
sponding six months of last year the estimated expenditure was 
£2,250, and the actual expenditure £2,141. 3s. 2d, ia the latter 
being an item of £26. 93., covering the committee’a expenses 
to London and damage to cab. lans have been prepared 
showing that V had been made in the lighting of 
various streets. The Corporation held a special meeting last week, 
when a motion to allow the tramways company to double certain 
portions of their lines was carried. 


Guildford.—The Albury Parish Council have informed the 
Rural District Council that the resolution opposing the extension 
order of the Guildford Electricity Supply Company had been con- 
firmed at a meeting of the Council, vio were of opinion that the 
whole of Albury should either be included or excluded from the 
order. The company was willing to include the whole of Albury 
if the District Council would permit this course. The Rural 
District Council have now passed a resolution consenting to the 
proposed application of the Guildford Electricity Supply Com. 
pany, Limited, to the Board of Trade for the extension of the 
company's area to so much of the area of the Guildford rural 
district as lies within & radius of 34 miles from the town hall, 
Guildford, exceptiog such part of the parish of Send and Ripley 
as lies within such radius, the company undertaking to abandon 
their application for extension of their area to the remainder of 
the area of the District Council, with the addition that the 
remaining portion of Albury be included. 


Eastbourne.—At the quarterly meeting of the Town Council 
on Monday the Electric Lighting Committee's proceedings were 
adopted. The committee recommended a modified offer to be 

e to the company for the purchase of their undertaking, this 
being a slight increase of £1,549. They had proposed to give 
practically £20 a share, and this had been taken up as implying au 
offer clear of all liabilities on capital account, and it had been 
pointed out that having regard to these liabilities the offer did not 
quite reach that amount. ‘The committee, therefore, proposed to 
make up the deficiency, and treating the present share capital as 
£25,105, that at £20 for every £10 would be £50,210. They would 
have to add £29,925, £3,401 to repay amount over expended on 
capital account, £2,000 compensation to officers, £4,152 for new 
machinery on order, making a total of £89,688, which, less deprecia- 
tion and reserve funds, £6,275, left a net total of £83 413. The 
Council will petition against the Bills to be presented to Parlia- 
ment by the National Telephone Company. 


Soottish Conservative Ciub.—At the twenty-second annual 
meeting of the Scottish Conservative Club held at Edinburgh last 
week, Mr. James Haldane in the chair, the report of the com- 
mittee, which was adopted, stated that a sum of £944. 128. 2d. 
had been charged under extraordinary expenditure on account of 
electric light fittings, rewiring, and extension, including con- 
sulting electrical engineer's fee. The committee had come to the 
conclusion that it would be more advantageous and more 
economical for the club to generate its own electricity. The 
committee proposed to provide, in duplicate, at an estimated cosb 


of about £1,750, a plant of such capacity as would suffice, in the 
first, inetance, to efficiently light all parts of the clubhouse, and, 
with some inconsiderable additions, powerful enough to supply also 
the energy needful to work a lift should it be decided to have one. 
The plant would be sufficient to drive such other mechanical 
appliances as might at any time be adopted for improving the 
general ventilation of the club or for other purposes. 


London County Council At the usual weekly meeting of the 
Council held at the County Hall, Spring-gardens, on Tuesday, it 
was agreed to lend the Hampstead Vestry £2,560 for electric 
lighting purposes; the St. Pancras Veetry £30,000 for electric 
lighting works; and the Shoreditch Vestry £14,375 for various 
works. Replying to questions on the report of the Highways 
Committee, Mr. Benn stated that, with regard to electrical trac- 
tion, they were advised that under one of the tramway company's 
Acts they had power to once proceed to institute electrical trac- 
tion on the south side of the river without obtaining farther 
parliamentary power. Notices of intention to lay mains from 
the following applicants were approved of: Blackheath and 
Greenwich District Electric Light Company, Charing Croes and 
Strand Electricity Supply Corporation, under the St. Martin's 
order ; County of London and Brush Provincial Electric Lighting 
Company, under the Wandsworth order, 1892 ; and House to 
House Electric Light Supply Company. A notice was 
received from Messre. Kincaid, Waller, and Manville, on behalf 
of the Vestry of St. Mary, Newington, of intention to lay mains 
along South-place and St. Agnes-place; the Vestry being the 
undertaker under the order, the Council had no power of 
approval or disapproval of the works. 

L'anelly.—A meeting of the Property and Estate Committee of 
the Borough Council was held ab the town hall last week, when 
the Clerk stated that in 1891 a provisional order for electric light- 
ing of the town was obtained from the Board of Trade. A year 
later the Council decided to obtain estimates and tenders for the 
fixing of the plant and several tenders were received, and the sur- 
veyor estimated the cost at about £10,000. The Council also 
decided to seek the assistance of an electrical engineer with a 
view of getting some information as to which scheme was the most 
workable. That proposal was eventually abandoned. Later on, 
Mr. J. C. Howell wrote to the Council applying for permission to 
take over the powers they had received under the order. The 
Clerk at the time stated that about £200 expense bad already been 
incurred in obtaining the order, and it was decided to offer Mr, 
Howell the order for that amount. This he had agreed to accept, 
but the agreement was never executed. Recently the Board of 
Trade had enquired whether the Council intended to carry out the 
provisions contained in the order, and if not, it would be cancelled. 
The Surveyor stated that he had convinced a large number of 
residents to take the electric light, and received promises to the 
extent of about £600. A letter was read from an electrical expert 
stating that he would be pleased to furnish a report apon the pro- 
bable cost of electricity, etc , at a cost of £35. The clerk was 
authorised to make enquiries as to the capabilities of this consult- 
ing engineer, and the surveyor is to furnish a report as to 
the probable cost of maintenance ab a further meeting of the 
committee. | 

Fulham. —At the Vestry meeting last Wednesday the consulting 
engineer submitted a report stating that he suggested that invita- 
tions to tender should be sent at once to Messrs. Siemens Bros. 
and Co., Limited; S. Z. de Ferranti, Limited; Brush Electrical 
Enginseriog cara pat d Limited ; Johnson and Phillips; Mather 
and Platt, Limited ; British Insulated Wire Company, Limited ; 
Crompton and Co., Limited; Jobn Fowler and Co., Limited. He 
says the benefits arising from the adoption of this course are that 
matters are expedited, and that advantages arise from having one 
good firm responsible for the whole work. The cost of a few parts 
of work may be somewhat increased ; but there being as many as 
eight firms included in the above list, the salutary effect of com- 
petition will not be absent. The Lighting, Electric Lighting, and 
Dust Deetructor Committee recommended that the report of the 
consulting engineer be approved and adopted. The consulting 
engineer submitted the following report on the Horsfall Furnace 
Syndicate's contract: As instructed by you, I wrote to the con- 
tractors for your destructor and boiler plant on the 20th inst. 
instructing them to at once’ commence the works comprised in 
their contract with the Vestry. I received an acknowleigement 
of the instructione on the 22nd inst., and I have no doubt but that 
they will without delay start on the construction of the chimney 
shaft, and the reat of the works covered by their contract." Dale- 
gates were appen to attend the conference of London vestries 
and district boards to be held on Thursday, Feb. 16, 1899, for the 
purpose of considering the desirability of taking combined action 
to oppose the Bill of the County of London and Brush Provincial 
Electric Light Company. 

Kensington.—Negotiations have been opened up with the 
solicitors acting for the promoters of the Brompton and Piccadilly- 
Circus Railway (Extension) Bill, with the result that they have 
consented to insert a clause therein by which all the provisions of 
the section which appears in the same company’s Act of 1897 for 
the protection of the Vestry's interests will be operative in regard 
to the further works under the present Bill. Notices and plane 
from the under-mentioned electric lighting companies relative to 
extensions of their mains have been agreed to under the usual 
conditions: Kensington and Knightebridge Electric Lighting 
Company, Notting Hill Electric Lightiog Company, and the 
House-to- House Electric Light Supply Company. The report of 
the Special Electric Lighting Committee states that, in accordance 
with the resolutions by the Vestry on Nov. 23 last, a 
memorial embodying the application of the Vestry for an electric 
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JANUARY 31. 

2118. Improvements in or connected with the manufacture 
of electrical cable or conductor conduits. Arthur 
Mueker, 15, Water- street, Liverpool. - 

2129. Improvements in or relating to means for preventing 
the creeping of acids or other deleterious matter in 
electrical apparatus. Job Thomas Niblett and Malcolm 
Sutherland, 61, Chandos-street, Strand, London, 

3130. Improvements iu safety devices for clectromsgnetic 
oironits. Bertram Thomas, Cornbrook Telegraph Works, 
Manchester. 

2131. An, improved means or apparatas for reducing or 
extinguishing the electric aro formed on b 
electrical oironits. Richelieu Acock, 31, Sholebroke- 
view, New Leeds, Yorke. ö 

2144. Improvements in and relating to primary batteries. 
Thomas Heffernan, 7, Quality - court, Chancery-lane, 
London. . 

2165. An improved cover of electrical celis. Lothar Fiedler and 
Emil Jiickel, 102, Burdett-row, Bow, London. 

2166. An elastic support for electrodes. Lothar Fiedler and 
Emil Jackel, 102, Burdett-row, Bow, London. 

2170. Electric heating apparatus. Alexander Ritchie Leask, 
91, Minories, London. | 

2171. Improvements in electric heaters. Alexander Ritchie 
Leask, 91, Minories, London. 

2174. An improvement in commutator brushes for electrical 
machines. Siemens Bros. and Co., Limited, and 
Alexander Siemens, Bi:kbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification.) | ' 

2175, Appliance for automatically regulating the frictional 
pressure ou the rails of the driving wheels of 
electrically - propelled vehioles. Siemens Bros. and 
Co., Limited, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 

Aktien-Gesellechaft, Germany.) (Complete specification. ) 

2176. Safety appliances in connection with overhead or 
exposed conductors of e'ectrical railways and tram- 
ways. Siemens Bros, and Co., Limited, Birkbeck Bank- 
chambers, Southampton buildings, Chancery-lane, London. 
(Siemens und Halske Aktien-Gesellschaft, Germany.) 

2177. Method of supplying electrical energy to motor vehicles 
from two overhead conductors. Siemens Bros. and 
Co, Limited, Bitkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Siemens und Halske 
Aktien- Gesellschaft, Germany.) 

2218. Improvements in electrical cut-outs. Martin Schmidt, 
40, Chancery-lane, London. (Complete specification.) 

FEBRUARY ]. 

2946. Improvements in electrical gas-‘ighting appliances. 
James Frederick Bennett and Walter App‘eyard, Don 
Confectionery Works, Sheffield. 

2268. A new or improved cord grip for electric lampholders, 
fittings, and the like. Frederick Brown, 22, Glars- 
house-street, Regent-screet, London. 

2373. Improvements in electro-therapeutios. Charles Aubrey 
Day, 321, High Holborn, London. (Henry Gibson 
O'Neill and John Rooney, United States.) 

2280. Improvements in electric aro lampe. Emil Frischauer 
and Anton Othmar Simmonier, 4, South-street, Finsbury, 
London. 

$988. Improvements in or relating to aceumulator plates, 
Paul Ferdinand Ribbe, 322, High Holborn, London. 
(Complete specification. ) 

2999. Improvements in the manufacture of electric accumu- 
lators or secondary batteries. John Garfield Hatha- 
way, 11, Southampton-buildings, Chancery-lane, London. 
(Complete specification. ) 

2303. Improvements in and relating to electrical conductors, 
William Alfred Phillips, 323, High Holborn, London. 

2304. A new or improved method aud means for fireproof- 
ing insulated. wires and cables. William Alfred 
Phillips, 323, High Holborn, London. ; i 

2305. Improvements in means for covering wires and cables 
William Alfred Phillips, 323, High Holborn, London. 

FEBRUARY 2. ; 

2341. Improved apparatus for branding by electricity. 
William Phillips Mendham, 1 and 2, Quay-head, Bristol. 

2350. A new or improved method of connecting clectric 

: telephonic apparatus as a system. Francis George. 
Bell and Max Byng, 73, St. Stephen’s-road, Upton Park, 
London. EE ER " : ic 

2358. Improved arramgement for exciting the magnets of 
dynamo-electric machines. Max Deri, Birkbeck Bank. 
chambers, Southampton - buildings, Chancery - lane, 
London. (Complete specification.) 

3363. Improvements in apparatus for regulating vehicles 
propelled by electric motors. Henry Francis Joel, 
jun., 55, Northbrook-road, Ilford, Essex. : 

2369. Improvements in the manufacture of electrodes and 
division plates for secondary batteries. William 
Moore McDougall, 45, Southampton-buildings, Chancery- 
lane, London, 


lighting provisional order was duly prepared and presented to the 
Board of Trade, and that objectiona have been lodged thereto by 
the Vestries of Chelsea and Hammeremith, by the Chelsea Elec- 
tricity Supply Company, and by the Kensington and Knights. 
bridge and Notting Hill Electric Lighting Companies. In view 
of the failure to come to an agreement upon the more compre- 
hensive scheme previously proposed, it devolved upon the com- 
mittee to consider upon what terms the Vestry might be recom- 
mended to approve the portion of the Kensington and Notting Hill 
Electric Lighting Bill ne to the acquisition of the eaid site 
of land, and they deemed it desirable to appoint a sub-committee 
to interview the directors of the two companies upon the subject. 
At the interview between the directors of the companies and the 
sub-committee, the following terms, which were submitted as 
being a basis of negotiation, were fully discussed and accepted by 
the representatives of the companies : (1) that the area of land to 
be taken under the Bill be reduced in extent to 34 acres or there- 
abouts ; (2) that the price to be paid for the land be a sum to be 
agreed upon as between the Vestry and the companies, or, in the 
event of non-agreement, to be determined by jury or arbitration 
at the option of the Vestry ; (3) that the companies do contribute 
towards the cost of the (formation of the road and sewer up 
to the north.east corner of tbe Central London Railway 
property the sum of £500, and do pay the sum of £50 per 
annum towards the maintenance of the said road and sewer; 
(4) that the Vestry and companies shall bear in equal proportion 
the cost of forming and maintaining any railway siding con- 
structed for their joint use ; (5) that in the event of powers being 
obtained for the acquisition of the Wood lane side, the Kensington 
and Knightsbridge Electric Lighting Company do undertake not 
to proceed with their application under the Bill for powers to take 
the Stanford-road site referred to in the second schedule ; (6) that 
likewise the Notting Hill Electric Light Company do undertake 
to amend the provisions of Clause 11 of the Bill, so that the com- 
pany shall only be entitled to generate electricity at the site pro- 
to be acquired in Lancaster-road, with the approval of the 
estry as the local authority ; (7)that the companies shall con. 
tract to supply all electricity required for public purposes, whether 
for street-lighting or for the parochial and municipal buildings 
and depóte, the maintenance of which is borne by the rates, at 
21d. per unit, subject to revision in 1903; (8) that, in coneidera- 
tion of the Vestry abandoning their application for a provisional 
order and supporting by petition the Bill of the companies 
so far as the same relates to the Wood lane site, the 
companies do agree to pay all legal costs and charges incurred 
by the Vestry up to the present time in connection with | 
the promotion of the said order, provided that the maximum 
peyment by the companies under this head shall not exceed 
the sum of £250; (9) that the legal and parliamentary charges 
incurred by the Vestry in connection with the companies’ 
Bill during its passage through both Houses of Parliament shall 
be defrayed by the companies. With regard to the charges of the 
companies for supply of electricity to private consumers, the com- 
mittee have received an assurance from both the companies that, 
as oon as the joint station on the Wood-lane depót is constructed 
and properly equipped, the charge to private consumers will be 
reduced. In the case of the Notting Hill Company a definite 
undertaking bas been given that their price for the 200-volt 
ressure thall be reduced to 5d. per unit. The committee have 
een furnished with the following prices: Notting Hill Electric 
Lighting Company—the price at 100 volts is 8d. per unit, and at 
200 volte 6d. per unit, subject to rebates, the charge for power 
and heating is 44d. per unit; Kensington and Knightsbridge 
Electric Lighting Company—the price at 100 volte is 6d. per unit, 
and at 200 volts 5d. per unit, subject to rebate, day loads or 
power at 200 volts 4d. per unit, special power loads at 200 
volte 3d. and 34d. per unit. The committee have come to 
the conclusion that it would be wise on the part of the Vestry 
to come to an agreement with the companies on these terms, and 
they recommend that an agreement be entered into accordingly, and 
that upon the execution of this agreement the Vestry notify the 
Board of Trade of their intention to abandon their application for 
a provisional order as regards the areas of these companies, and to 
e all such other steps as may be necessary to secure the with- 
drawal of the said application: also that upon the House- to-House 
Electric Lighting Company agreeing to the terms arranged with 
the other two companies as cegado the price of electricity for 
public purposes, and upon their giving a satisfactory assurance 
thao the price to private consumers shail be reduced at an early 
the application for the provisional order as regards their area 

be also abandoned. 


PROVISIONAL PATENTS, 1899. 


JANUARY 30. 

20944. A method of varying the electromotive force of—and 
consequently the current in—a circuit carrying an 
alternating current of electricity. Joseph Hutton, 37, 
Huntrise-row, Scarborough. 

9968, An improvement in cenveying electric current to port- 
able fittings for lighting or to motors and other 
electrical purposes. Frederick Clare Melhado, 39, 
Bedford-row, London. 

2074. Am improved electric arc lamp. Charles Eschwei, 31, 
Southampton-buildings, Chancery-lane, London. 

2104, Improvements in electrically - illuminated signs or 
advertisements. John Hunter, 6, Lord-street, Liverpool. 
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2377. Improvements electric igniting devices. 
Baring Rees, ; High Holborn, London. l 

2386. Improvements in apparatus for use in connection with 
wireless telegraphy. Max Julius Nehemias and Hein- 
rich Friedrich Arend Schroder, 45, Southampton-build- 
ings, Chancery-lane, London. (Complete specitication. ) 

$396. Improvements in and relating to the fixing of insu- 
lators fer carrying e'ectrio line wires. Hugo Fleisch- 
hacker, 1, Broad-street- buildings, Liverpool - street, 
London. (Complete specification.) 


FEBRUARY 3. 
$2499. An autematic guard or safety appliance for use on 
electric cable or ether tramoars, motorcars, and the 
like. James Lennie, 115, St. Vincent-street, Glasgow. 
2485. Improvements in and connected with the trolleys of 
electric railways. Arnold Hartley and James Rhodes, 
Penny Bank-chambers, Halifax. 


9428. Improvements in electric switohes. Henry Charles 
Gover and Jan Meines Huisman, 62, St. Vincent-street, 
Glasgow. 

9454. A new or improved method of and means for elec- 
tricaliy connecting railway oarriages, vans, and 
locomotive for communication or signalling purposes. 
Daniel Cunningham, 22, Glasshouse-street, Regent - street, 
London. 

2459. Hague’s telephenograph attschment.” James May 
Hague (professional name Clarence Hague), 7, Lupus- 
street, St. George’s-square, London. 

2483. Improvements in means or apparatus for recording 
and repeating and retransmitting Morso characters 
for use with telegraphic instruments. Charles 
Stevens, Charles Clement Vyle, and William Milner, 23, 
Southampton. buildinge, Chancery lane, London. 

2507. Improvements in and ia connection with primary 
battery oleotrio geverators. Haydn Thies Harrison, 
46 Lincoln’s-inn-fields, London. 


FEBRUARY 4. 
2535. Improvements in or connected with ele:tric batte: ies. 
Juhn Laskey Dobell, 57, Chancery-lane, London. 
2537. Improvements in electric safety fuses for high-voltage 


circuits. Oliver Moon and John A. Loughlin, Luna 
Electric Works, Harpurhey, Manches:er. 


Hedley 


SPECIFICATIONS PUBLISHED. 


1897, 
29605. Magnetic telegraphy and telephony. Lodge. 
1898. 
1009. Elect:icity-measuriog ſustruments. Voysey and Wilson. 


. Holders or sockets for electric iscandescent lamps. 
Bott. 

Method aad electromagnetic cut-out for autematically 
disconnecting charged conducters in the event of 
breakage or short- circuit, applicable to overhead 
s3 stems of electric traction and the like. Quin. 


Electric striking mechanism for elocks and the like. 
W hidbourne. 


Manufacture of filaments for 
lamps. Mullard. 


. Telephone systems. Sinclair and Aitken. 

. Means for counterbalancing the frictional resistance 
in alternating-ourrent motor meters, Siemens Bros. 
and Co., Limited. (Siemens und Halske Aktien-Gesell- 
schaft.) 

Regulating apparatus for arc lamps. Leitner. 

Electrolytic electrical meters. Bast ian. 

Aro lamps, Belfield. (Davis and Conrad.) 

Manufacture and production of electrodes for secondary 
batteries. Pieper. 


Primary, voltaic, or galvanic batteries.  Lafargue and 
Drouet. 


Draw and junction boxes for electric mains, Sykes. 


Telophenes and circuit arrangements and relays 
therefor. Lodge. 


Electric batteries. Fuld. 


Magnetic brakes. Pitt. (The Elektrizitäts Aktiengesell- 
schaft, vormals Schuckert und Co.) 


. Devices fer controlliug the operation of electric motors. 
Lake. (See.) 

Governors for air- - compressors driven by electric 
motors, The British ‘Thomson - Houston Company, 
Limited. (Libby and Potter.) 


. Coin-controlled telephenes. Thompson. (Kahrs.) 

Secondary batteries. Edgerton and Masters. 

. Electric cables. Greenfield. 

. Telegraphic receivers. Giorgi. 

. Biectric igniter or sparker for gas, oil, 
engines. Canfield. 

Apparatus fer transmitting motion to a distance by 


means ef clectrical energy. Siemens Bros. and Co., 
Limited. (Siemens und Halske Aktion-Gesellechaft. ) 


incandescent electric 


* 


or vapour 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


ib 
Returns for ES E: Total receipes for 
Line meer 582 W 9 
— decrease. 
Ending 1899. 1898 1899. 1298. 
. Tram- £ £ £ £ £ 
NN vie Feb. 4 3 550|3,487| + 63 |18,591 |17 558 
Blackpool and Fleet- 
wood Tramroad..| ,, 4| 172| — — 737 — 
Bradford City Trams| „ 5 145| — — 6.7337 — 
Bristol Tramways 
and Carriage CO... „, 3/|2275|2,270| - 1| — — 
City and South 
London Railway.. „  Á5/1,135|1,063| + 72 6,088 | 6,456 
Dover Tramways ...| „, 4| 125| 101) + 21 712 538 
Dublin U. T., elec. care, 3| 820|718t| + 108 | 3,837 3.5417 
Doblin S.D. Electric 
Tramways ........ „ 3551 397| + 154 2,905 | 2,066 
Halifax Corporation 
Tramways ........ Jan. 25 295 — — 7,884*| — 
Liverpool Overhead 
Railway Feb. 5 1, 2731 283) — 107,824 | 8,130 
South Staffordshire 
Tramways ......... „ 3 587] 603 — 16 | 2,898 | 2, 


Since June 29, 1898. + Including horse cars. 


t Since July, 1898. 


COMPANIES' STOCK AND SHARE LIST. 


Price 
Name. l Paid. | weduesday. 
Blackpool and Fleetwood Tramroad Shares 10 20-21 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 12113 
4j per cent. Cum. Pref. 10 101-11 
British Electric Traction, Limited, Ordinary, Nos. 1. 80, 000 10 17-18 
6 p.c. Cm. Pl., 30, 001-40, 000 (all paid) ........ 10 134-14 
6 por cent. Perpetual Debenture Stock 10J 120112 
Beush Electrical Eugineering, Limited, ordinary. 2 q 2% 
Non. Cum., 6 per cent. Pref. ........ "n 1 :$ 24 
43 per cent. Debenture Stock ...........«« se. | 100 111-116 
44 per cent. ?nd Debenture a 2 | L00 101-104 
Callender's ior Company, Debentures . awe ones 100 110-118 
Ord inary eooe reas „ „% %%% %%% eee Seas „% „%% %%% „%% Geen ee oe 6 1 -11 
C ntral Londen Railway, Ordinary ...................... j^ ; P 
Pref. Half-Shares V H ph 
O aaring Cross and Strand ee ee ee en ee rere en On Oem „„ 9. 5 11-13 
4j per cent. Cum. Pret. ee eo „ %% „%%% „% Oe OH „%%% 8 b 6-6} 
Chelsea Electricity Company ............. cce tne 5 9-10 
4j er cent. De ntures 66 %%% %%% %% Oo oe ee Senne ee 100 114-116} 
City of London, Ordinary ........................ eee 10 23-24 
90,001-100,000 ec 0009000900999 10 22.21 
0 per cent. Cumulauve rel. q | 10 163-163 
—— b per cent. Debenture Stock . 100 196-180 
Cl:y and Gouin London Railway, Consolidated Ordinary .. m dd 
— , ⅛ m ̃ ̃ T : 
——— 4 per cent. pet Gates 66 6 „„ %%% seer en Seen 100 134-186 
6 per cent. Pref. d 2 66 „„ %% %%% „% „%% %% 606 „6 606060 1 E ir 
Co1nty of London and Brush ‘prov. kioo. Light G., ird. 10 194-14) 
No. 30 m 000 10 13-18 
6 per cent. Cum. Prei 40 147163 
Crompton and 2o cuni T — —— M E. 24 8} 
r cent. Debentures . — 98-101 
Orystal Fetal Pi ce District, Ordin 5 5 per “cont. Stock . 100 180 185 
Preference 5 per cent. Weiss eso ^. | 100 140-145 
Id on and Swan Dataa Ordinary. N 24-3 
B pet cent. Debentures . —— M 4-5 
4 per cent. Deb. Stock, Red.. 100 97-99 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1. 17,400 b 5 
B.ectric Construction, Limited .... .. 300 oS 
——— 7 per cent. Cumulative Pret. . „„ 2 
——— 4 per cent. Perp. 1st Mort. Deb... ........ ^O | 100 108-1 
W. T. Heniey's ZO ha Works, Urainary . — Ae 25-26 
— 7 per cent. eference eacees 552 60% %%% „% „% „6% „6 10 IN 
kous cent. Debentures ................ - 100 111-11 
House-to- ouse Company, 5 — ES 9-10 
7 per cent. Preference ............ssececes : q | B 9j-10j 
Imperial Tramways, LI mite . 6 20-21 
inaia Rubber, Gutta Perche, and e Works ......| 10 21-23 
4 per oent. Debentures "— anoe] L00 102-108 
Kensington and Knightsbridge Ordinary. e 18-14 
London Electric Supply, Ordinar . . 8 84-4 
6 per cent. Prell . 64-7 
4 per ceut. 1st Mortgage Debenture Stock, Red. 100 103-105 
Metropolitan Electric Supply, Limited, Ord. , No. 1-62,500..| 10 184-19] 
No. 62, 501-86, 000 4 12-18 
per cent. First Mortgage „ Stock ....| 100 118-121 
National de phone, Ordinary.. ssas Wawel) 6 51-6 
6 per cant. Cum. First Pret... "59400920009 ence 10 14-16 
6 per cent. Cum. Second Frei. . . 10 18-15 
5 per cent. Non. Cum. Third Pre... eee 6 6 
CM r cent. Deb. Stock, Red. . ..| 100 99-1ul 
Notting Electric Lighting Company, Limited . ..| 10 174-18) 
Oriental, Limited, 1879 .. .......... cecccccasscascocs -l| | 13-1 
£58 es. 6 % „„ O8 „tete 00 9*9 9» 5 7 7 
£A$ Shares, New eee LE KENSETH] 63 
Oriental Telephone and Electric Company À 1 
Oxford Electric, Lim., Ord., N Nos. 1 to 96 and an to i 5 185 
Royal 8 Company of Montreal . 1 100-1 
per cent. First Shares Mortgage Debentures .. 100 107-109 
South jos on 50 Electric Man Ti nted, Orde .....| 3 
Ot. Jamer's and Fall Mail, 4 Ordinary .. ...- mao - 1 7100 
cen € 9 an Qo Gt ad as «eb «eb o 
Na and Maintenance 1 87-41 
~ per cent. Bon as hb 9G 99 ao QD a =o p ap 0D GP ap GD GD E J 100 103-106 
Waterloo and. Olty Bailway, Ordinary 7 109-113 
Westminster Blectric Supply, Ordinary wonnannae, | 164-164 
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NOTES. 


The Glasgew Philosophical Society.—In con- 
nection with this society, a lecture by Mr. A. A. Campbell - 
Swinton has been arranged for March 1. The subject of 
the lecture will be “ Electrical Discharges in Vacuo and 
the Réntgen Rays.” 


The Pacific Cable.—Mr. Chamberlain on Tuesday 
last, in answer to a question by Mr. Hogan, stated that as 
yet no decision had been come to by the Imperial Govern- 
ment as to the action it would take with respect to the 
proposed co-operation with the Governments of Canada, 
Australia, and New Zealand for the construction of a 
British-Paeific cable. 

Restricted Competition.— We regret to learn that 
the Vestry of Fulham has confirmed the report of their 
consulting engineer advocating that the electric lighting 
tenders should only be obtained from a limited number 
of firms. We trust that the firme excluded will com- 
municate with the Vestry direct on the subject, or ascertain 
from the consulting engineer the reason why they were not 
allowed to tender. 


A Good Example.—A good example has been set 
to companies by the National Electric Supply Company, 
Limited, at Preston. At their general meeting a vote of 
thanks and confidence was accorded to the engineer and his 
assistant and to the secretary for their loyal services to the 
company. The general rule is to carry a vote of thanks to 
the directors and to ignore the men to whom the success of 
the undertaking is mainly due. 


Dr. Obach’s Bequests.—The will of the late Dr. 
E. F. A. Obach, who for so many years was chief of the 
guttapercha and experimental department of Messrs. 
Siemens Bros., shows that he has had the welfare of his 
colleagues in mind. Thus he leaves to the Siemens Engi- 
neering Society his scientific technical library, upon condi- 
tion that it shall be continued as the Obach Library, and 
that a catalogue shall reach the hands of all the members. 
Dr. Obach’s special library on indiarnbber and guttapercha, 
together with the samples of plants, etc., is to go to the 
Botanical Museum at Berlin. 


Electric Lighting at Yokohama.—aA curious cause 
of breakdown is described in the last number we have seen 
of the Indian Engineer. It would seem from our contem- 
porary's description that the electric lighting of Yokohama 
is carried out by overhead wires which are not insulated. 
The recent failure of the light is said to be due to the 
intelligent youth of Japan flying an exceptional number of 
kites at a certain festival. The introduction of the electric 
wires hampered the kites'fliers, and we regret to say that 
the reverse was also true, as the tails of these kites became 
so entangled with the wires for the incandescent service 
that the current had to be interrupted. 


Lunar Heat.—The Earl of Rosse made an interesting 
communication to the Camera Club last week on the heat 
radiated from the moon. He explained how largely 
thermopiles were used in measuring the radiant heat from 
the heavenly bodies, and expressed the opinion that 
although the collimator was more sensitive, the thermopile 
when attached to a telescope was more easy to work and 
perhaps more reliable. As regards lunar heat, the Earl of 
Rosse concluded from experimente which he described that 
the whole of the heat radiated from the moon was derived 
directly from the sun. This conclusion was arrived at from 
experimenta obtained during lunar eclipse. 


Mr. W. H. Preece.—Mr. W. H. Preece, C. B., F. R. S., 
having attained his sixty-fifth birthday, has been obliged 


to resign his position of engineer-in-chief and electrician to 
the General Post Office. This procedure is necessitated in 
consequence of the laws concerning all Civil servants, and 
it only remains to be seen in which way the Government 
can retain Mr. Preece’s services without infringing more 
than the letter of the regulations. It is, however, generally 
assumed that he will be retained as consulting engineer to 
the Postmaster-General, practically to continue the system 
with which he has been so closely connected ever since its 
coming under the control of the Government. 


The Madras Electric Tramways.—The report of 
the Madras Tramway Company for 1897 and 1898 has 
just been issued, and we gather from Indian Engineering 
that brighter days are in store for the company. A 
contract is about to be entered into between it and the 
British Electric Traction Company for the provision of 
the necessary funds to complete the equipment of the 
electric tramways in Madras. The total number of pas- 
sengers carried during the year was no less than 3,643,000, 
an increase of almost 1,000,000 over the number carried 
during the previous year. Our contemporary holds out 
hope to the shareholders that one day they may get a 
dividend. 

The Yorkshire College Engineering Society.— 
Mr. E. Talbot on Monday last gave an interesting address 
before the above society on the electric tramways in Leeds. 
The lecturer described in detail the installation now belong - 
ing to the Corporation, and the various steps by which its 
final form had come to be adopted. Thus, while the 
accumulator and the conduit systems at first sight appeared 
to have advantages which the overhead trolley system did 
not possess, the expenses met with in the construction and 
maintenance of those two systems were much higher than 
with the overhead. Mr. Talbot instanced the success in 
Leeds as a further proof that the trolley system was in 
every way & most practical one. 

Guard Wires.—We gather from the Yorkshire Post 
that at Leeds a new system of preventing any broken tele- 
graph or telephone wires from coming in contact with 
trolley wires of electric tramways is to be adopted. It 
seems that the earthed guard wires previously used in 
Leeds have been a source of danger owing to fracture. One 
end of the wire so broken would come into contact with 
the live wire, and, hanging down into the street, was 
capable of giving a nasty shock. It seems to us, however, 
that if both ende of these guard wires were earthed the 
main fuses would be blown in any case. The new system 
to be used consists in placing a wood guard strip between 
the trolley wires at such a height above them as to prevent 
any falling wires coming into contact. This system has 
been tried at Liverpool, where it was said to be a success ; 
but personally we much prefer the earthed guard wires. 

American Pacific Cable.—President McKinley is 
doing his best to urge on the construction of the American 
Pacitic cable on the same grounds that we have so often 


advocated for the construction of a British Pacific cable. In 


his message to Congress he points out that, as a con- 
sequence of the ratification of the treaty of peace with 
Spain, the United States have come into the possession of 
the Philippines. He also urges that the only cable com- 
munication with Manila is at present by means of cables 
having their stations in foreign countries, and that chere 
exist no telegraphic means whatever of communicating 
with Hawaii and Guam. The message to Congress points 
out that the cable may be constructed by Government or 
under a concession made by the latter to a private firm. 
Neither of these courses is given preference to in the 
message. President McKinley aleo points out that at 
least two years must elapse after an order is given before 
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the entire system can be in working order, and he therefore 
advocates prompt action on the part of Congress. 


The Municipal Electrical Association.—A new 
secretary has been elected for this association in the person 
of Mr. E. T. Ruthven Murray, who will in future attend to 
all the business matters connected with it. These should 
be addressed to 21, Acton-lane, Harlesden, N.W. This 
move has been made in consequence of the resignation of 
Mr. A. B. Mountain, who for the past two years has held 
the honorary post of secretary. During that time great 
strides have been made by the association, which has become 
an active power in electrical matters. Although it is usual 
to credit the president and council with all such progress, 
and to look upon their secretary rather as their mouth- 
piece, we are sure that all the members of the Municipal 
Electrical Association will agree with us when we say that 
a lion's share of the credit should be given to Mr. 
Mountain. We trust that the association during the 
secretaryship of Mr. Murray will make as much progress as 
it has done in the past. 


Electricity in Egypt.—On Sunday last the Duke of 
Connaught laid the foundation stone of a new dam crossing 
the Nile at Assouan, thus inaugurating a work which will 
have a vast fertilising effect in Egypt. The magnitude of 
the work we have hardly space to expatiate upon, beyond 
giving the following few figures, which will be of intereat from 
the fact that they indicate that a large system of electrical 
distribution can be supplied from this new dam. The 
length of the dam, which will he built on the solid granite, 
will be a mile and a quarter. It will be 80ft. wide at the 
base, and 80ft. high, and will hold up a head of water 46ft. 
higher above the dam than the discharge. As the discharge 
is to provide for 54,000,000 tons of water per hour at full 
Nile, the vast amount of energy which will then be running 
to waste is easily calculated. In this work, which has been 
given to English contractors and designed by English engi- 
neers, we have another token of the fact that our occupa- 
tion of Egypt is not likely to end for a few years to come. 


Series-Parallel Lighting.—The system of street- 
lighting in use at Kingswood, near Bristol, was once much 
boomed in the general Press. The technical Press did 
not share the same belief in the design of the system as to 
ite efficacy, and the latest news from Kingswood is not 
reassuring. The syndicate which have been in possession 
of this system of streetlighting, which they and their 
experts expected to revolutionise the industry, have been 
trying for years to dispose of their gold mine, as far as 
Kingswood is concerned, to the District Council. At last 
the Council have refused to purchase, and in the meantime 
the plant has gradually deteriorated. The crisis, however, 
arose from financial reasons, owing to a mortgage being 
foreclosed. At the time of the boom figures were given to 
show that large profits were being made, but presumably 
the accounts did not allow anything for depreciation or 
renewals. We trust that Kingswood will now be lighted 
electrically from a municipal supply. 


Prepayment Electricity Meters.—In our last 
volume reference was made to the Long-Shattner elec- 
tricity prepayment meter, and we pointed out that a 
hard-up consumer was able with this meter to obtain a 
poor light from a few lamps on credit. This was so because 
the lights were not cut out when the amount of electricity 
prepaid for had been supplied, but a resistance was switched 
into the circuit, which lowered the voltage, and so indicated 
that more money was required. If the number of lamps 
in use at the time were few the voltage was small, and the 
consumer might prefer to put up with a poor light and 
defer a further payment until he was in funds. The firm 


manufacturing these meters have, however, added a device 
to prevent this. For that purpose two resistances are 
used. One of these is a high resistance, so that it prevents 
a fairly high voltage being obtained, even if only one light 
ison. If, however, three lights are switched on, this high 
resistance is short-circuited by a relay. This addition 
ought to prevent the meter being used as anything buta 
prepaid one. 

AM.LE.E.—Before the discussion was commenced on 
the wiring rules at the Institution of Electrical Engineers 
on Thursday, the 9th inst, Prof. Silvanus P. Thompson, 
who was in the chair, announced that some 284 associates 
had been recommended by the council for transference 
to the class of associate membership. Prof. Thompson 
explained that this matter had been placed in the hands 
of a aub-committee who had felt it their duty to deal with 
the large number of applications they received. No less 
than 400 applications had come to hand up to that time, 
and out of this number 284 had been passed. In other 
cases the committee had written for information from the 
old associates. We, however, gather from the remarks 
that a certain number of applications will not be entertained, 
and it seems to us that this is in direct contradiction to the 
new rules, which only specified the age limit as a qualifica- 
tion for those associates who were elected prior to Jan. 1, 
1899. Although we quite agree with the committee in 
their desire to keep up the standard of those admitted to 
the class of associate membership, we trust that their 
refusals will not be found to be ultra vires. 


Telephones at Syracuse (U.S.A.).—We gather from 
the Electrical Engineer of New York that a new telephone 


exchange has recently been opened in the above town. 


The points which specially interest us in the description 
are the following : A common battery return is used in the 
town, with which no batteries are required at the sub- 
acriber's end of the line; with this system the exchange is 
called when the receiver is lifted from the hook on the 
subscriber’s telephone ; the system of distribution consists 
in the use of underground wires from the station to 
distributing points at different parts of the city ; at these 
points high masts are put up, from which overhead wires 
radiate to various subscribers ; a complete system of notify- 
ing faults is in operation, which could be copied with 
advantage in this country. When a subscriber has 
complaint to make he is switched to the ‘complaint 
operator,” who makes a triplicate note of the nature of the 
failure. One of these notes is retained, and the other two 
go out to various inspectors. Should the complaint operator 
not receive back one of these to fill in to the effect that the 
fault has been rectified within 24 hours, he makes further 
complaint to the general manager of the company. 


Repayment of Loans.—We learn that the London 
County Council have not approved at present of the pro- 
posal made by Mr. Wright that the loan for the electric 
lighting of Whitechapel should be granted on the annuity 
principle. It will be remembered that Mr. Wright pointed 
out the advantage of not having to pay back any portion of 
the principal during the first few years of working. The 
County Council offers to issue loans to the extent of 
£60,500 upon the instalment system, and we understand 
that a period of 42 years will be allowed for the repayment. 
The usual clause is inserted that if any works fail to be 
renewed during the currency of the main period, the cost 
of renewal shall be a maintenance charge, and shall not be 
made the subject of a fresh loan. The loan will be issued 
in amounta of not less than £10,000, and the County Council 
is prepared to meet the Whitechapel Board of Works to 
the extent that no repayment shall commence until the 
expiration of three years from the quarter-day before the 
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date of the advance of the first portion of the loan. It will 
be seen from this that although the exact terms asked have 
not been obtained, the capital charges during the first three 
years will be lower than on the regular instalment system. 


New Telegraphic Route to India.—We gather 
from a letter which the Director of Telegraphs at Teheran 
has written home, that Mr. W. King Wood is now 
somewhere in the wilds of Persian Beluchistan prospecting 
for a telegraph line overland to India. This he is to 
complete this month, after which he will submit his report. 
The Secretary of State and the Government of India will 
consider it, and, if they judge it feasible, the Director of 
Telegraphs will have to approach the Persian Government 
and draw up a convention. That will occupy the next year 
or two, no doubt, and he says he shall consider it lucky if 
he gets to work in the autumn of 1900. It will cost from 
£120,000 to £150,000. He hopes they may be able 
to complete it without loss of life, but that is too much 
to expect in that wild country. The line will start from 
Kashan, 160 miles from Teheran, and will go by Nain, 
Yezd, Kerman, Bam, Regan, Basman, Kwash (Washti in 
some maps), to Ladis, on the frontier of British Beluchistan ; 
thence to Quetta by Nushki. An alternative line goes 
from Regan by Basman, to Bampur, thence to Gwadur, on 
the Mekran coast, where the existing line will be struck ; 
or it will keep inland by Kubah and Kej to Las Beyla, and 
thence to Karachi. If these lines are erected, the Depart- 
ment may gradually give up maintaining the cables in the 
Persian Gulf, and get at the various ports by branch lines 
from the interior. 

Utilisation of Exhaust Steam.—Mr. J. H. Harding 
read a paper on this subject before the Great Western 
Electrical Association at Milwaukee last month. Mr. 
Harding is the superintendent and manager of La 
Porte Electric Company, which company uses the exhaust 
heat from their electric light station for heating buildings 
round it. 
within a mile of the station, which thus gives a large 
field to draw custom from. In considering the question 
generally, it seems to us that Mr. Harding neglects 
altogether the fact that condensers might, and often are, 
used in an electric lighting plant, as he speaks of feed 
heaters as being the only means of using exhaust steam. 
The system actually employed by the company in question 
consists in the transmission of hot water. The heat of 
the steam is transferred to a column of water, which is 
circulated through a supply and return pipe connected 
to the various buildings to be heated. The electric 
lighting station at La Porte is placed at the highest point 
in the city, and hence, with a system of steam distribution, 
it would be difficult to get the condensed water returned 
to the station. This method of distribution is called by 
the author the Yaryan" system, and he claims in its 
favour that as the water is returned to the station after 
it has passed the buildings to be heated, it suffers no 
waste of heat except the amount radiated from the pipe 
line and that sold to the customer. For instance, if 
water is sent out at 160deg., the return water would be 
about 130deg. It would only then require to be heated 
up 30deg. to be again sent round the line. 

Electro-Harmonic Society.—The following is the 
programme for the ladies’ night concert to be held at St. 
James 's Hall Restaurant on Friday evening, Feb. 24, 1899, 
at eight o'clock. Part I.: duo concertante for pianoforte 
and violoncello (Mendelssohn), M. B. Albert and Mr. Alfred 
E. Izard ; song, A Corn Song (S. Coleridge-Taylor), Mr. 
Charles Copland; pianoforte solo, Valse de Concert 
(Wieniawski), Mr. Alfred E. Izard ; humorous recitation, 
"The Phonograph Dog" (Snazelle), Mr, W. G. Churcher ; 
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quartettes (a) “ Song without Words” (Mendelssohn), (b) 
“Moorish Serenade" (R. Chapi) the Gomez Clarinet 
Quartette; song, “Spring is not Dead” (Sir A. C. Mac- 
kenzie), Miss Mary Hay; violoncello solo, Fantasie 
Originale" (B. Albert) M. B. Albert; humorous sketch, 
Mr. George Schneider. Part IL: duet, *It was a Lover” 
(Walthew), Miss Mary Hay and Mr. Charles Copland; 
song, Awake (Pelissier), Mr. Charles Copland; quartette, 
"Invitation à la Valse" (Weber) the Gomez Clarinet 
Quartette; humorous recitation, “ Wild West Dramatics " 
(Wood), Mr. W. G. Churcher; new song. The Stile in 
the Lane” (A. A. Needham), Miss Mary Hay; violoncello ` 
solos (a) Romance (Goltermann), (b) “ Les bons Vivants ” 
(Albert, M. B. Albert; humorous sketch, Mr. George 
Schneider. We are also informed by Mr. Gatehouse that 
he is organising a benefit concert for M. J. Greebe, who for 
many years has taken an active part in the concerts of the 
society. This is to be held on the 28th inst., at 8 p.m., in 
the Myddleton Hall, Upper-street, Islington. Mr. Gate- 
house hopes it will be well patronised, as M. Greebe is now : 
unable to retain: his prominent position in the world of 
music owing to declining years and other infirmities. 


The Light Railway Commissioners.—The decision 
of these Commissioners with respect to the proposed light 
railway between ‘Camborne and Redruth rather surprises 
us. The verdict is said to have been “that in the opinion 
of the Commissioners the proposed railway from Camborne 
to Redruth would form a too great competitor with the 
Great Western Railway Company.” The Commissioners 
also add that further difficulties, caused by the narrowness - 
of the streets, would present themselves if the proposed 
line were constructed. We understand from the local 
papers that the decision has raised a considerable amount 
of indignation in the district, which would have benefited 
by the introduction of this railway. Leaving this on one 
side for the time being, the question arises how far the fact 
that the proposed line would have competed with the Great 
Western Railway Company should influence the decision of 
the Commissioners. Assuming, for instance, that the Great 
Western Railway Company itself had been the promoters of the 
light railway to any extent, would, then, the Commissioners 
have found that the other objections raised were sufficient 
to prevent the railway company doing the work them- 
selves ? If the answer to this is No," we hold that in this 
case the powers vested by the Board of Trade in the 
Railway Commissioners have not been well exercised, as ' 
clearly the interests of the public rather than that of a 
profit-earning company ought to be considered. At the 
last meeting of the Cornwall County Council this matter 
was discussed with vigour, and several members complained 
of the obstruction which that body had put in the way 
of the proposal. "There is little doubt that this obstruction 
was responsible for the wording of the report with reference 
to the width of the roads. 


The Nernst versus the Welsbach.— Anyone 
listening to the interesting paper read before the Society 
of Arts last week by Mr. James Swinburne on the Nernst 
electric lamp, must have been impressed by the similarity 
of materials uscd in this lamp and those of which the 
Welsbach mantle is made. We understand that this material 
is used also in the new electric lamp designed by Mr. C. 
Stearn, of the Zürich Electric Lamp Company. The full 
details of the latter invention are, for certain business 
reasons, not to be published at present. The general 
principle underlying the invention, however, is that of 
incandescing a mantle of refractory oxides by means of a 
discharge on to it of cathode rays. The question then 
arises as to how far the three different systems of using 
these refractory oxides to produce light are likely to have 
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advantages the one over the other. Thus, although the 
Nernst at present is only credited with a life of 500 hours, 
it is in that respect considerably better than the Welsbach 
mantle. These mantles have, in our opinion, depreciated 
of recent years in the matter of endurance, and they also 
undergo changes which cause a large decrease of their 
light-giving properties with time. From these changes, 
or, at least, from the diminution of light accom- 
panying them, Mr. Swinburne assures us that the 
Nernst lamp is free. The next question arises as 
to the method used to heat these oxides up to the 
high temperatures. In this respect Mr. Stearn claims 
to be able to get one candle for every watt expended. 
Here, again, it seems to us that either of the electrical 
methods of heating will, when developed, possess great 
advantages over the Welsbach gas-burner. These advan- 
tages lie largely in the fact that the thickness of the 
materials used will not be limited, and that in consequence 
greater mechanical strength can be obtained. 


The London County Council and Electric 
Lighting Orders.—At the meeting of the London 
County Council on Tuesday last, recommendations were 
passed as to the grounds on which opposition is to be 
offered to the various applications from electric lighting 
companies for provisional orders in new districts. The 
recommendations of the Council are said to be framed in 
the interests of the consumers, but in one case at least we 
see no reason whatever, as far as the consumers are con- 
cerned, for the recommendation. The first proposal is that 
no order shall be allowed to pass unless the maximum price 
the consumer shall pay is 6d. per unit or under. The next 
provision is to the effect that continuous currents shall be 
used, because these are said to be the most satisfactory. 
Here we think the Council is quite beyond ita powers, and 
also that by passing such resolutions more harm than good 
is done both to electric light consumers and to the com- 
munity at large. A further point made is that the County 
Council's tramway interest shall be guarded both as regards 
tramways now owned by them and also any tramways 
which they may acquire in the future. Here the County 
Council ask that electric light mains and works shall 
not be placed in such positions as would hamper 
the Council from using electric traction on the tram- 
ways. The Board of Trade does not agree with this 
clause, which is so broad and general in its terms 
that we are quite sure it would be best left out. The 
further requirements suggest that while competition 
between companies may be desirable, there shall be no 
competition between the local authority and a company 
unless the company is the first in the field. Otherwise, if 
the local authority has electric light works, no order is to 
be granted to à company. We trust the Board of Trade 
and Parliament will not accede this point, as it would 
establish a very bad precedent for differential treatment. 


Groundless Vibration Reports.— We print in 
another column the report of Mr. T. W. E. Higgens, the 
surveyor to the Chelsea Vestry, and Dr. Parkes, their 
medical officer, as to certain alleged nuisances said to be 
caused by the working of the Chelsea Electricity Supply 
Company's central station. We are glad to note that the 
verdict of these gentlemen is the Scotch one of “not 
proven.” It is admitted that a certain amount of vibration 
is felt in a few houses at odd times—how is this to be 
avoided in a city like London but it seems quite clear 
that the reckless romancers who state that persons in the 
vicinity of the station have “their lives made miserable " 
by its working are not supported in such a declaration by 
the responsible officers of the local authority. Mr. Higgens 
has a theory that a certain amount of vibration may occur 


when one or two engines are working at one end of the 
concrete block upon which the engines are placed, but that 
this vibration ceases when a number of engines are work- 
ing. The point is an interesting one, and we should like 
to know whether any central-station engineers entertain 
such an idea. When. an electric lighting company has 
spent vast sums of money for the erection of a central 
station, it is only right that they should not be 
worried and harassed by any small property owner 
who may fancy he bas some kind of grievance. We, 
therefore, trust that the report in question will convince 
the general public in Chelsea that the electric light company 
have erected their new station in a satisfactory way, and 
that they have adopted proper precautions to prevent 
vibration arising. We must add, however, that we think 
that the directors of the electric light company would have 
been better advised if they had allowed the engineer and 
medical officer of health any opportunity they might desire 
for experimenting. In this respect the work carried out 
by the Kensington and Knightsbridge Company on the 
question of vibration, as reported in our first issue for 
1897, clearly shows that such vibratory effects are quite 
preventable. 


Institution of Mechanical Engineers.—The annual 
meeting of this institution was held on Thursday and Friday 
last week in their new building at Storey’s gate,S.W. Mr. 
Edgar Worthington, the secretary, on Thuraday presented 
the fifty-second annual report, which showed that the 
membership in all classes had reached 2,684, representing 
a net gain of 191 on the previous year. The receipts for 
the year were £8,452, and the expenditure £7,588, leaving 
a balance of £863. The total investments and other assets 
amounted to £66,462. References were made to the 
experiments carried on by Prof. Beare at University 
College as to the value of the steam-jackets, and to those 
of Sir William C. Roberts-Austen, who had carried to a 
successful conclusion a long series uf experiments made at 
the Royal Mint on the behaviour of steels during cooling. 
Congratulatory allusion was made to the summer meeting 
held at Derby, and it was stated that the next similar 
meeting would be held at Plymouth. The report was 
adopted, after which Mr. Jobnson vacated the chair in 
favour of the president-elect, Sir W. H. White, who 
thanked the members for the honour which they had 
conferred upon him, and assured them tbat he would do 
all in his power to promote the interests of the institution. 
On the motion of Sir Frederick Bramwell, seconded by 
Sir W. H. Carbutt, a vote of thanks was accorded to the 
retiring president for his services during the past year. 
The new building is splendidly fitted and decorated, and is 
in every way suited to the requirements of the institution. 
It is lighted throughout by electricity, the current being 
supplied from the Westminster mains at a pressure of 200 
volts. The meeting hall is lighted by eight 100-.p. 
incandescent lamps arranged in a circle in the centre 
of the ceiling, and when all are switched on no better 
effect could be desired. The dining hall is lighted by 
small clusters of lamps fixed in the ceiling, each cluster 
having an outer cut-glass cover, which, combined with the 
marble facing of the walls, presents a very pleasing aspect. 
Lamps are also placed so that they can easily be switched 
on to light the stairs and other similar places. Electric 
hoists and book-lifts are also used in the building. The 
ventilation of the building is effected by means of a 
Walker 4ft. fan, which drives the air up through ventilators 
fixed in the various rooms. 

Institution of Junior Engineers.—The Institution 
of Junior Engineers held a joint meeting with the 
discussion section of the Architectural Association at the 
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Westminster Palace Hotel on Friday evening, when a 
paper on Factory Design" was read by Mr. J. H. 
Pearson, a member of both societies. The chair was 
occupied by Mr. Basil H. Joy, the president of the 
Institution of Junior Engineers, and the paper dealt 
chiefly with requirements in the design for factories for 
london and its immediate vicinity. In introducing the 
subject, the author insisted upon the importance of a 
cose relationship between the architect and engineer, 
as it was only by consultation together and united action, 
especially with regard to buildings of the factory class, 
involving the employment of machinery, that a satisfactory 
result could be arrived at. The sections of the London 
Building Act, 1894, which had special reference to 
buildings of the factory type were touched upon, and the 
different kinds of buildings classified. It was shown how 
the design and construction were affected not only by the 
character of the machinery to be installed, but also by 
the form of power adopted for driving it. Systems in 
use at the present time were briefly reviewed, preference 
being given to electricity. Referring to foundations, 
wherever the nature of site subsoil was at all doubtful, 
a continuous bed of concrete over the whole surface was 
advised, as by that means a uniform pressure of the loads 
upon the foundation was secured. Fire-resisting floors 
and staircases having been discussed, the author proceeded 
to consider details for the construction of roofs, partitions, 
windows, and skylights. Furnace chimney shafts received 
attention at some length, as did aleo the questions of 
ventilation, sanitation, and fire protection, with special 
reference to the Factory Act of 1895. The construction 
of a factory with which the author had been associated 
was described and illustrated, and an interesting account 
given of the method of putting on an additional top floor 
without meanwhile interrupting in any way the business 
ordinarily carried on, and without taking to pieces the 
existing roofs, which were raised by screw-jacks. An 
animated discussion followed. It was announced that the 
institution would hold a conversazione on Saturday, March 
11, and that at the ensuing meeting a paper on “The 
Direct Production of Electricity from Carbon” would be 
read by Mr. W. R. Cooper, M.A., M.LJ.E. 


The Electroplating of Iron Ships.—Our namesake 
of New York in its first issue for February quotes from a 
couple of reports recently sent in to the United States 
Government by two of their officers on the efficacy of a 
system. invented by Mr. T. S. Crane, of copper plating the 
bulls of vessels. The vessel under test was electroplated 
in February, 1895, and has been in regular use ever since 
without having been cleaned. In the waters in which this 
vessel has been plying itiscustomary to clean the hulls of ordi- 
nary ships very frequently. The report concludes by stating 
that, so far as the investigations were made, nothing could be 
found which could be considered a serious factor or objection 
to the copper-plating of the bottom of an iron or steel 
vessel. The engineers also report that not less that gin. 
of copper should be allowed in plating, and that if this 
thickness is well put on, the vessel will be practically secure 
against any corrosive effects due to electrolysis. As to the 
way in which this ship was electroplated, the following few 
details may be of interest to our readers: In the work 
flexible, shailow, box-shaped baths were used, open at one 
side. Each bath contained a copper electrode and the 
plating solution, the bath being made watertight by suitable 
flexible packing at the edges. Several of these baths were 
used in the plating of the vessel when in dry dock or upon the 
stocks, the cleaning of the hull at any one time being only 
necessary in the places where the baths are to be applied. 
The baths, which were made flexible in order to follow the 
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curvature of the vessel, were readily supported against ita 
side, on its bottom, and along its keel, and in other difficult 
situations by comparatively simple means—such as tension 
ropes, screw shores, or by magnets attached to the frame 
of the bath. The vessel was made the negative pole by 
connection with an electric generator; the plating bath 
furnished the positive electrode, and the plating of the 
entire hull was readily accomplished by shifting the baths 
from the plated to the unplated sections, and slightly over- 
lapping upon the sections already placed so as to form a 
continuous coating. It has been found that a current rate 
of 74 amperes per square foot and a difference of potential 
of 14 volts are sufficient to deposit a perfectly uniform, 
smooth, and adherent coating to the metallic surface of a 
vessel. In order that the density of the solution may be 
kept uniform during the plating process, circulation is 
effected by permitting the solution to flow into the bottom 
and out near the top of the bath. 


Edinburgh Public Lighting.—We have just had 
our attention called to a report of the gas engineer of the 
city of Edinburgh upon a recent tour of inspection he 
made on the Continent. The object of his trip: was to 
compare the systems of public lighting used in the towns 
and cities visited. The engineer concludes that as regards 
gas lighting no city or town was found to be so miserably 
lighted with gas as the towns of Edinburgh, Leith, and the 
surrounding distrieta. On the other hand, no town was 
seen where the electric light was used to so great an extent 
as in the main streets of Edinburgh. We regret that the 
engineer does not add that the main streeta of Edinburgh 
which use the electric light are the best lighted streets he 
saw in the course of his travels. He proceeds to quote 
from a report recently presented to the municipality of 
Paris on the subject of street-lighting, in which the opinion 
is expressed that that city stands above Vienna, Budapest, 
Rome, London, Glasgow, and most of the large towns of 
England. Recuperative gas lamps were a great advance in 
their time, and nowhere have they been seen used in a way 
to compare with Paris, either as regards the extent of use 
or the improvements introduced. Barely two years ago 
Berlin, which had not then the Welsbach burner, was less 
well lit tban Paris. Munich, Milan, and Edinburgh have a 
more brilliant appearance, especially in the part the stranger 
sees, but it is not thought that a wise administration ought 
to follow their example. The towns which are now really 
better lighted than Paris are Berlin, Hamburg, many 
of the towns of North Germany, and, to a less degree, 
Liverpool. These towns, limiting the use of elec- 
tricity and developing incandescent gas lighting, have 
found in the present condition of science the best 
solution of the problem how to do well and cheaply.” 
While the Edinburgh gas engineer may have arrived at 
this conclusion, we certainly think that figures in support 
of the low cost should be obtained from foreign sources. 
We know that in at least two German towns great disputes 
have arisen between the gas companies and municipalities 
over the supply of incandescent mantles for the gas lamps. 
The authorities complained that these mantles were not 
replaced when the lights fell below the guaranteed candle- 
power, and unofficially we learn that the gas companies 
complained that the mantles and the labour of replacing 
them cost practically the same amount as was received 
from the municipal authorities. Until the Nernst lamp is 
placed on the market as a commercial commodity we quite 
agree with the Edinburgh gas engineer that incandescent 
gas lamps are cheapest for use in side streets. But as soon 
as electric lamps of from 1 to 14 watts per candle- 
power are obtainable, tbe life of gas as a street illuminant 
will be very brief indeed, 
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THE LIMITS OF SPARKING WITH CONTINUOUS- 
CURRENT DYNAMOS. 
BY GISBERT KAPP, M. I. C. k., M. I. E. E. 


A useful paper on the above subject was recently read 
by our old friend, Mr. Gisbert Kapp, before the Society of 

lectrical Engineers in Berlin, the text of which, as subse- 
quently communicated through the Elektrotechnische Zeit- 
schrift, we venture to abstract below : 


Endeavours have been made of late to represent what 
occurs during the commutation of current in strictly 
mathematical terms, whereby the self and mutual induction 
in the coils, their resistance, the resistance of the constantly 
changing contact surface between brushes and commutator 
segments, etc., are embodied in the formule. This method 
of treating the subject possesses much interest for the 
electrical engineer with & mathematical bent. The prac- 
tical man will, however, in the majority of cases, find the 
formule too complicated, and refrain on that account from 
using them. e wil either work without the aid of 
formule—that is to say, entirely according to his own 
experience—or he will employ simply the pet rule of thumb 
of the particular drawing office concerned. The theory of 
sparkless commutation which I shall here evolve seeks the 
happy medium between these extremes; on the one side 
the strictly mathematical method of calculation, and on the 
other the mere rule of thumb. 

Such a rule of thumb, which it may be observed has 
rendered excellent service in the past and still enjoys 
extensive application, consists simply in allowing a certain 
minimum for the induction under the leading pole-corners, 
some 1,500 lines where drum armatures are concerned and 
2,500 for ring armatures. As holde good for all approxi- 
mations, this one is serviceable so long as confined to similar 
cases. It is quite possible that a rule which cannot be 
scientifically verified or which, regarded from a strictly 
scientific standpoint, is even incorrect, may nevertheless 
ield satisfactory results in practice. The merit does not, 
owever, lie in the rule itself, but in its limitation to certain 
cases. Where, for instance, the rule in question applied 
only to machines possessing in common a drum toothed 


armature, two conductors per commutator segment, carbon 


brushes, approximately the same peripheral velocity of the 
commutator, and approximately equal current densities 
over the armature circumference, we should find that the 
sparking propensities of a certain machine might be exactly 
predetermined. That does not prove, however, the general 
reliability of the rule: it only proves ite correctness when 
applied under certain restrictions. 
. I shall now attempt to substitute for this rule of thumb, 
which, as we have seen, only gives accurate results when 
applied conditionally, a generally applicable formula based 
on scientific reasoning, and, indeed, so simple that the 
practical man will not shun its employment. The latter 
condition can naturally only be complied with at the cost 
of accuracy, since the phenomena appertaining to the com- 
mutation of current are by no means simple, and when 
complex phenomena are to be represented by a simple 
formula, it stands to reason that this formula can but be a 
more or less rough approximation. For the rest it is 
certainly desirable, but at the same time not absolutely 
necessary, to determine the sparking limit with matbe- 
matical exactitude, for in practice the endeavour will 
naturally be to keep as wide of this limit as possible. The 
main advantage accruing from the possession of exact 
knowledge as to the sparking limit would consist tben in 
enabling us to adopt a definite coefficient to represent 
security from sparking, somewhat after the manner in 
which the breaking load of a certain part may be used in 
connection with a coefficient of safety. So Jong, however, 
as the coefficient of safety relative to sparking is large 
enough, we do not need to bother ourselves about ite real 
value. This is so, because having regard to the fact that 
sparking is not only dependent on the construction of a 
machine, but also to a very considerable extent upon its 
treatment. 

Following up the above remarks, which are intended 
solely to make clear the intent and extent of the proposed 
investigation, I will now proceed to the subject of my paper. 


Let S=the number of segments in the commutator ; 
s=the number of segments per pole ; 

p=the number of pairs of poles ; 

S=s 2p. 

q =the number of active conductors per segment (the 
smallest possible value of g is 1 for ring 
armatures and 2 for drum armatures) ; 

2—s2pq- the number of active conductors counted 
round the entire armature circumference ; 

n- the number of commutator segments short- 
circuited by a brush ; 

L -the length and D the diameter of the armature. 


Let us consider, in the first place, the conductors belong- 
ing to any one segment of the commutator. The current 
in these induces a field whose value depends upon the 
volume of current in adjacent conductors, the length of the 
armature, and the method of winding (drum or ring, toothed 
or tunnelled armature). The conductors belonging to a 
segment constitute a coil; each side of the coil contains, 


in ring armatures, 9 wires, and in drum armatures, 4 wires. 


Obviously, the self-induced field of a side of a coil is 
proportional to the product, 


i L, 
where i represents the current in one wire. 
stored up in the side of a coil is proportional to 
e 1? L. 
By the process of commutation, this energy must be first 
converted into mechanical and then back again into elec- 
trical energy through the influence of the commutating field. 
If T represents the time occupied in commutating, then 
the electrical energy must be converted into mechanical 


The energy 


energy during approximately ru Thus during the initial 


half of the period of commutation, the current opposes 
the E.M.F. induced by the commutating field, hence the 
coil tends to drive. During the second half of this period 
the current must increase from 0 to i, its flow being in 
the direction of the induced E.M.F.—that is to say, the 
coils act as a break. Thus, an exchange of energy takes 
place between the coils and driving engine which can 
naturally only be brought about through the action of the 
commutating field. If B represents the induction of this 
field, then the energy imparted to or taken from the coil 
may be expressed by 


wil — 


0, 


qBvLidt, 


“0 
where v denotes the linear velocity of the conductors. B 
and i are functions of time whose nature we are unable to 
apecificaliy determine. We only know that B increases in 
value with the time, whereas i decreases at first with the 
time to zero, and then increases again in inverse direc- 
tion. If we limit our observations to the second half of 
the period of commutation, counting the time from the 
moment in which i- O, we may then say that i and B 
increase with the time; the first from zero upwards, and 
the latter from a fixed value. Suppose, now, the energy 


given out in 3 time be less than that which should be stored 


up in the coil, then the current will not have attained the 
full value, i, upon the emergence of the respective commu- 
tator bar from under tbe brush which it must have a 
moment later. The coil is not sufficiently prepared, so to 
speak, for its entrance into the circuit of the armature, and 
a spark arises. Or should more energy be given out than 
has been stored up, making B too great—that is to say, 
making the current greater than necessary—then upon the 
entrance of the coil into tbe armature circuit it must 
suddenly be reduced to its proper value, whereby & spark is 
caused, as in the previous case. We thus see that sparkless 
commutation can only be attained when an even balance 
exists between the energy given out by the coil and that 
stored up in the same after its entrance into the armature 
circuit. Strictly speaking, the energy imparted should be 
increased by the amount corresponding to the heating of 
the conductors and contact surfaces of the brushes, is 
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is, however, so slight that it may be neglected here in order 
to avoid complex calculations. 

Although not able to state the true nature of the func- 
tions B and i, we may nevertheless assume in general that 
the solution of the integral, by omitting one of the numerical 
coefficients dependent on the nature of these functions, 
gives for the energy stored 

T 


211 Bv z 


where B denotes the mean value of the induction within 
the sphere of commutation, which must naturally be smaller 
than that which exists under the leading pole-corner given 
by the expression 


In the latter formula B. represents the induction in the 
air-gap under the poles, X the ampere-turns necessary for 
the armature and air-gap, and X, the cross ampere-turns 
of the armature. | 

According to the law by which the current increases with 
the time the energy stored varies. For instance, under the 
assumption that i and f are proportional, the amount of 
energy transferred would work out less than if we assumed 


the current to be a sine function of the time and in the 


ratio= : 2 But it is not necessary that we make any 
T 


assumption relative to this point, since in establishing a 
balance between energy given out and the energy which 
should be stored up we must any way introduce a coefficient 
based upon experience. We, therefore, write: 
P*L-OgiLBez; 

bs 

3 

Here v 5 equals the distance traversed by the active wire 
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during the second half of the period of commutation; hence 
it equals 5 T where B represents the width of the segments 


relative to the armature circumference. 


Further, 
1 DSB =2 5522584 6 KE 
whence Ron q TOL, 
qi-C B B 
zi C 
5 


i is the total volume of current in the armature, whence 
E represents the linear density of current, 4, relative to 
the armature circumference, 

A-C Ba. 
2 
2 
C 
BGU ©, 
n 


By substituting C, for — we may also write 


where B represents the mean induction within the sphere 
‘of commutation, which must naturally be less than the 
induction B,’ under the leading pole-corner. Hence we 
obtain 
Ba > Co - 
n 


as a condition necessary for sparkless commutation, where 
C, is .a coefficient based on practical experience, which 
depends upon the type of armature, not its dimensions 
or load. 

As will be observed, this formula differs from the rules 
of thumb mentioned elsewhere merely in that it comprises 
the density of the current and number of commutator 
segments covered by the brush. We will now examine 
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into the accuracy of the formula’s construction. This is 
the case if C, isan actual coefficient—that is to say, an 
unknown number. 
necessary to substitute values for Ba and A according to 
the absolute system of measurement (M mass, L length, 
T time). . 


In order to verify this point it is only 


The dimensions relative to the induction, as is known, 


| are M, LA, TI; those of a current, M? , L? , TI; and 
consequently those relating to the linear density of the 
current, M, LA, TI. Hence the dimensions pertaining 
to the linear density of the current and those of the induc- 
tion actually agree, and since n is an unknown quantity, 
C, must be likewise unknown. In other words, the con- 
struction of the formula is correct; tbe rule of thumb, on 
the other hand, incorrect ; since, according to the latter, 
an induction must be dimensionless. 
the old rule has rendered good service, it is simply owing 
to the fact that 4 and do not vary much in machines of 
similar type. ö 


If, in spite of this, 


If we set down the dissimilarity in the form of an 


equation, 


„ MCN 
Ba 20, >, 
n 


then C, may be regarded as a kind of elastic coefficient, 
whose magnitude denotes the degree of security against 
sparking. The greater the value chosen for C, in designing 
a mashine, or the greater the C, which calculations respect- 
ing a finished machine give, the further is the machine 
removed from the sparking limit—in other words, the more 
may the machine be overloaded. 


The above equation gives a necessary condition, but not 


| the only requisite condition for sparkless running. One 
immediately recognises this from the circumstance that 
the equation does not embody the number of armature 
bars per commutator segment. Now every practical man 
knows that sparkless running is the more difficult to attain 


the less the number of segments per pole—that is to say, 


the greater the number of bars falling to a segment. 


In the derivation of the formula it was presupposed that 


the commutating field, whose mean induction was denoted 
by B, actually exists, and is not distorted through the 
self-induced field of each active wire to any considerable 


extent. A certain distortion is, naturally, always present ; 
it must, however, of necessity remain slight—that is, the 
condition upon which the validity of the above formula 
rests. The distortion is influenced by two factors: 
firstly, the intensity ; and secondly, the superficial extent 
of the self-induced field. As regards the intensity of this 
field, it has already been taken into account for B,’ in the 
derivation of the formula. Hence we have now to consider 
its superficial extent, and this is obviously dependent on 
the breadth of the commutator segments and the number 
of the same which the brush short-circuits. Since the 
brush covers » segments, the width of the self-induced field, 
supposing it to be at rest, cannot be greater than n B. How- 
ever, the field oscillates to and fro through the distance 6 
with the turning of the armature, since upon the one side 
new segments are continually entering under the brush and 
leaving on the other side. The sphere within which the 
self-induced field can exert a disturbing influence upon the 
commutating field is thus proportional to (1--n) GB. In 
order to prevent this to-and-fro oscillation of the self- 
induced field from causing sparks, the sphere—i.e. (1 + n) B 
must be small compared with the extent of the commu, 
tating field measured round the circumference. This 
commutating field is, however, proportional to the air-gap, 
5, between the armature and pole, so that by the omission 
of a constant we may set down as the second condition for 
sparkless running 
5>B (1-n). 


As is well known, it is sometimes possible to remedy the 
sparking of a machine by setting the pole-corners slightly 
aslant relative to the armature conductors, or by planing the 
same so that the air-gap at the leading corner is somewhat 
greater. Both methods effect a somewhat greater exten- 
sion of the commutating field. Should such means be 
resorted to, a value must naturally be selected for 5 in the 
above expression which is correspondingly greater than the 
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actual distance between the armature and middle pole- 
surface. As 
S B= D, 


consequently ô> ui (14-2); 

whence by as the radius of the armature, R, and 
an elastic coefficient, Ci, we obtain a second condition for 
sparkless running : 


The smaller C, turns out in an actual machine, the more 
efficient will the latter be in respect to sparkless running. 
Thus the conditions are that C, must be great and C, small 
to ensure sparkless running of the machine. But the ques- 
tion now arises, how great and how small? This question 
can only be answered on the authority of experiments. 
have determined mean values for C, and C, from experi- 
ments with my own machines, and the results of experi- 
ments with other machines kindly communicated to me b 
colleagues. These I shall presently give. First of all, 
however, I must recall something which I have neglected 
for the purpose of avoiding too much complication in the 
derivation of the two conditional equations—namely, the 
resistance between brush and commutator. Should this 
be considerable, it will exert a “‘steadying” effect just as 
the well-known and frequently-used resistance between 
coil and segment of the connecting pieces. The steadying 
effect of the resistance principally concerns the second 
condition : 3 8 


“i R (1-5) 
since the disturbing influence of the self-induced field 
which overlaps the commutating field is thereby lessened. 
Further, since the contact resistance of carbon brushes is 
greater than that of metal brushes, C, may be greater 
relative to the first than with the latter. 


1 


DIAGRAM OF RESULTS OF TESTS 
or 
TRAIN RESISTANCE 
Conducted en the Booth Side Elevated R R Chicago, 
August and Beptember, 1896, ander the direction of 
Jobn Lundie, Consulting Engineer 
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influence. If it is found, for instance, that Co is con- 
siderably greater than the lower: limit value, then C, may 
be made greater than the upper-limit value. Or, if Ci is 
much smaller than the upper- limit value proves, then C, 
may be also made smaller than the lower-limit value. 


A NEW GENERAL FORMULA FOR TRAIN 
RESISTANCE.* 


The alchemists of old sought diligently for the philo- 
sopher’s stone, the inventors of a later age for perpetual 
motion, and engineers of the nineteenth century have been 
almost as eager to obtain a general formula which shall 
reconcile all existing data and experiments upon train 
resistance. The first two objects of effort are now known 
to be unattainable, and the third has until now baffled the 
best minds in the railroad profession. Only a month ago 
Locomotive Engineering, which for years past has devoted 
special attention to this subject, said editorially : “ We do 
not believe that it is possible to devise a formula that will 
show an approximation of the resistance due to different 
kinds of trains at different speeds when train tons are the 
basis of calculation.” 

A general formula which appears to be applicable to 
passenger trains of all weights, running at all speeds up to 
the highest limits so far reached, has been lately worked 
out, however, by John Lundie as a result of a long series 
of test of trains in actual service, and is here given to 
the engineering public for the first time. His methods of 
obtaining data are decidedly different from, and much more 
satisfactory than, those commonly employed hitherto, 
where indicator cards of engines drawing trains at con- 
stant (7) speed on level (?) track have been made the basis 
(with an arbitrary allowance for engine friction) of esti- 
mates of resistance per ton moved. In order to be of 


pt PT AAR AL TN 


© Average of Results o» 21 ton Car. 

e Series of Actual Results. 82 to» Train. 

e R ^ Resistanee in peunde per ton. 

8 = Speed in miles per hour. : ` 

Lines are drawn from the fermala, R- te %% er) where 
T= weight of Transportation aait in Tons (2000 Ibs.) ` 


Speed in Miles per Hour. 
Fio. 1. 


The mean values deduced from tne above-mentioned | any value such tests must be made in long-distance runs, 


experiments are : 

C, 0:4 for metal brushes. 

C, € 0:8 for carbon brushes. 

C, Z 12 for smooth wound ring armatures. 
C, ? 24 for toothed wound ring armatures. 
CoS 9 for smooth wound drum armatures. 


C,2:15 for toothed wound drum armatures. 
It is to be observed that these values exert a mutual 


A. 


and it is almost impossible to find 100 miles or more of 
absolutely level track for the purpose, while it is also 
difficult to obtain perfectly uniform speed even on a dead 
level. Mr. Lundie's method of determining train resist- 
ance is based on an examination of the speed curves of a 
train when coasting from any speed to a dead stop. The 
possibilities of such a method will be instantly evident to 
an engineer, and it may be said at gnce that the results 
warrant a decided predisposition in its favour. It is not 
only possible to obtain the gross resistance due to track 
and journal friction and air resistance combined, but to 


* From the Street Railway Journal of February, 1899. 
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TABLE SHOWING APPLICATION OF LUNDIE FORMULA TO TRAIN RESISTANCE TESTS. 


Train |—Train resistance— 


Average speed. . . 
Test made by Year. On Mem. Miles per hour. vient Observed. 5 

William Stroudley . 1885 London, Brighton, and South Coast. Single test. 43:3 376 13:2 14°1 
Angus Sinclair ... ........... 1892 |New York Central .............. sesoses. Mean of six tests 70 270 19-03 211 
» :. 1892 TI Ty PTET 3ũõ'„ Single tesb.. ...... 69:6 270 19:8 212 

P. H. Dudley ................. 1882 M C Single test 51˙43 313 16˙9 16:35 
» B DUE 1889 Philadelphia and Reading... Single test......... 60 242'5 18:35 19:0 
" DD 1889 » TM Single test 63:5 242 5 19:8 19 9 
" Wc. Ouod dea. 1892 C. R. R., N. q. 222. Single test......... 63˙2 213 19°0 20:2 

Clark formula q = =s = 10 100 774 7 %4 
39 99 —— — cc 5502905c0992902* — — — 10 200 7°74 6'6 
" „ A EPA — — — 10 300 7:74 6'4 

» „„ „ 1 — — — 20 100 9°5 10:06 
39 3) —— 49959000027 sui — — — 20 200 9°5 9:2 
" ER enisi — — — 20 300 9:5 8˙8 
» „ CER UA WE INE EISE — — — 30 100 12°42 131 
» W^ Er — x c: 30 200 12:42 11:8 
»" 1 2 6 — — — 30 300 12:49 11:3 


differentiate between the air and the friction elements. 
The frictional resistance of a train being reasonably constant 
within somewhat wide limits of speed, the speed curve 
should be a nearly straight descending line from full speed 
to a point somewhat near a fullstop. Now, the actual speed 
curve dips below this straight line, as seen in Fig. 2, clearly 
showing a decreasing retarding force, due to air resistance, 
with decreasing speed. 

In Fig. 1 are shown in graphic form the results calcu- 
lated from more than 150 rans made by Mr. Lundie with 
trains of different weights on the South Side Elevated 
Railroad of Chicago. It will be seen that these results, 
expressed by the location of points on the diagram, cluster 
around “ straight line curves,” and that these lines intercept 
each other, with surprising accuracy, at a single point 
located at a definite distance above the origin. This indi- 
cates, of course, that the first step in obtaining the final 
formula has been reached in the establishment of a con- 
stant representing the minimum possible train resistance 
for all speeds and weights, and it is interesting to note, by 
the way, that in none of the recorded experiments so far 
made on passenger or freight trains of all weights has the 
resistance per ton been less than the figure indicated by 
this constant—4lb, 


HA 
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Kllo watts. 
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Lf 
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— ae =. 
ANN 
Miles per Hour 


Minutes. 
Fio. 2. 


Mr. Lundie's formula is as follows : 


55 + 1 


where T=the weight of the transportation unit in tons 


(2,0001b.) ; 
R = resistance in pounds per ton; 
S = speed in miles per hour. 
It will be seen at once that, unlike most previous formule, 
there are here two variables after the constant—namely, 
speed and train weight. Many other investigators have 
endeavoured to accomplish this, but unsuccessfully, and 
in the formula which has been in most general use in 
engineering handbooks, that of D. K. Clark, speed only 
appears as a variable. From a careful study of his results, 


Mr. Lundie developed the formula on the following mathe- 
matical basis: the expression by which S is multiplied 
is proportional to the tangents of the angles made by the 
lines developed for different weights, as shown in Fig. 1, 
and is the characteristic of a rectangular hyperbola which 
(throughout the range of tests made) co-ordinates quite 
accurately the relations between train weights and the 
inclirations of the lines mentioned for corresponding 
weights. The term 0'2 is an intercept on the axis of y; 
14 is the constant product of z and y, with the intersection 
of the asymptotes as origin ; and 35 is an intercept on the 
axis of z. 

The test of any formula lies in its application. Mri as 
by this test, Mr. Lundie's formula unifies in a remarkably 
close manner nearly all recently published experiments, 
together with other formule of more limited application, 
as wil be seen by an inspection of the accompanying 
table. The Stroudley, Sinclair, and Dudley tests of train 
resistance scheduled in this table were brought together 
by A. M. Wellington in the Engineering News in 1892, 
and referred to as intrinsically worthy of confidence on 
account of the careful manner in which they were made. 
To these we have added further experiments made on the 
Philadelphia and Reading Railroad in 1889, and on the 
Central Railroad of New Jersey in 1892, so that a fairly 
complete range of train weights from 200 to 400 tons, and 
of train speeds from 40 to 70 miles per hour is given 
in the table. The Lundie formula checks up all these tests 
very closely, though in all but one case the results obtained 
by its use are slightly higher than the observed results. 
In this connection it may be noted that Mr. Lundie obtained 
his speed figures by positive methods, having found that 
speed recorders for variable speeds are not sufficiently 
accurate owing to the inertia of the moving parts. 

These tests are all for heavy railroad passenger trains, 
upon which Mr. Lundie himself has made no experiments. 
For trains of from 20 to 100 tons, and for speeds of from 
five to thirty miles per hour, the Lundie formula is accu- 
rate, inasmuch as it is obtained directly from 150 or more 
observations made by Mr. Lundie in Chicago, as before 
stated. For lighter units still, the formula agrees with 
the results of private tests made by several of the great 
electric companies, and checks very well indeed the Clark 
formula | 
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bearing in mind that the latter is generally admitted by 
engineers to be from IIb. to 2lb. too high. 

Now, it need scarcely be pointed out that when a formula 
of this general kind, deduced on mathematical principles 
from a large series of experiments within a comparatively 
narrow range of action, is found to be equally applicable 
over a much wider range, a strong presumption in favour 
of the soundness of its underlying principle is established. 
It seems practically certain, therefore, that the Lundie 
formula is thus applicable to the whole range of passenger 
train traction on straight, level, exposed track in a calm 
atmosphere. It cannot, however, be said to be applicable 
to street cars running on gritty or dirty rails, and, in fact, 


202 THE ELECTRICAL ENGINEER, FEBRUARY 17, 1899. 


it is unfortunately too probable that no formula whatever 
can be devised for street railway work for which a large 
factor of safety would not have to be allowed in practice 
to oe for great differences in condition of track. 

interesting question now arises as to whether the 
Lundie formula can be made, with some modifications, 
applicable to all kinds of train transporation, freight as 
we 


as nger. It does not check the most recently 
obtained data for exceedingly heavy trains. Tests on the 
Chicago, Burlington, and Quincy Railway, made by the 


old method of engine indicator diagrams, checked by 
dynamometer car, show that a 940-ton train of loaded 
freight cars, running at 20 miles an hour, has a resistance 
on a straight, level track of 5 5lb. per ton. By the Lundie 
formula this would have been 8'3lb. per ton. An extremely 
heavy train of freight cars on the New York Central, 
weighing 3,428 tons, had an average train resistance, at 
20 miles per hour, of about Alb. per ton, or the limiting 
resistance by the Lundie formula as expressed in the first 
constant. Other tests on fairly heavy freight-train work 
recently made have shown approximately 6lb. per ton as 
an average, when track conditions were good, but these 
results vary greatly with the condition of the track. 

Now,it being reasonable to suppose that with the heaviest 
freight-train work the train resistance will approach the 
minimum, and the New York Central experiment above 
referred to indicating that this minimum is Mr. Lundie’s 
first constant of 4, it would seem that the latter’s first 
constant within the parentheses—namely, ‘2—must be 
inapplicable to very heavy freight-train work, and should 
be, in fact, modified by a variable, probably T. It would 
be interesting, therefore, to bring together and plot, in 
diagrammatic form, reliable results of a large number of 
freight-train tests taken with different weights and speeds, 
to see if a modification of the Lundie formula cannot be 
made for general application to the heavy class of work, 
as well as light, and we are inclined to believe that were 
this experimenting once done there might quite possibly 
be found a common ground of reconciliation between the 
two grades of service, by which a formula possessing the 
general characteristics developed by Mr. Lundie could be 
made applicable to the entire range of railroad trans- 
portation. 

We believe this formula to be so valuable a part of the 
technical equipment of a railroad engineer that we earnestly 
hope it will excite the widest possible comment and criticism 
in the engineering Press to the end of bringing out all the 
evidence bearing upon its reliability. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Rules for the Regulation of the Wiring of 
Premises for Connection to Public Supply Mains. 
BY J. PIGG, ASSOCIATE. 

(Concluded from page 175.) 


Another point may be shortly referred to in connection 
with the wording of specifications in which pressures for 
testing purposes are to be higher than the working pressures. 
For instance, we find the following: The whole of the 
lamps or appliances for utilising the energy having been 
connected to the conductors, and all fuses Taing in place, 
an E. M. F. equal to twice the E. M. F. which will be ordinarily 
used. It need hardly be pointed out that installa- 
tions taking power from public supply mains have a differ- 
ence of potential established at the terminals, but not an 
E. M. F. in ordinary use. 

It will be observed that in several of the specifications 
the insulation resistance required for motors is to be 
“ equivalent to the number of lamps as represented by the 
energy required for the motor.“ | 

If energy is measured by its power to do work, the 
element of time will require taking into account, and it 
would be possible to so proportion the relative times of the 
use of the lamps and the motors respectively as to make 
the insulation resistance which the latter should have under 
the rules of any desired value. Obviously, the specifica- 


tions should have reference to the “ power” required for 
the motor. 

Besides the differences already touched upon, a study 
of the specifications reveals numerous other differences of 
greater or less importance. To deal with these in detail 
would be tedious in the extreme. There are considerable 
differences in the insulation resistances exacted for con- 
ductors. These range from 2,500 megohms to 500 megohms 
as minima in different specifications. In many specifications 
different values of insulation resistance for conductors are 
assigned for use in different positions, and differences exist 
amongst these. In some cases tests are specified for 
ensuring the quality of the cable, and details of time of 
immersion, temperature of water, time of electrification, 
and testing pressure are all duly set forth ; and in some 
cases the maker's certificate that these conditions have been 
duly complied with may be required, presumably as a 
dee In some cases different teste are specified for 
ead-covered cables; in one specification ''lead-covered 
wires should not be used under any circumstances." 

Some slight differences exist with reference to joints, and 
the methods to be followed, but the surprising point in this 
respect is the number of specifications which ignore joints 
altogether. 

Differences also exist in tbe maximum current density 
allowed ; in the maximum “ drop " to the farthest consuming 
device ; and in the percentage conductivity, with or without 
a standard. Other differences with respect to conductors 
exist in the specification for the smallest wire to be used, 
and in the smallest unstranded wire. Again, bunching” 
of “ positive conductors together, or of negative con- 
ductors together,” may only be done, in some cases, by 
* permission." But wires which under certain conditions 
are practically at the same potential, may, under other con- 
ditions of ordinary use, have the full difference of potential 
between them. It does not follow that a wire has a 
potential of the same sign whether the consuming device 
i8 1n operation or not. 

Differences also exist with reference to cut-outs, ceiling 
roses, and lamp switches. In some cases double: pole 
cut-outs are specified; in other cases there must be two 
single-pole cut-outs. Ceiling roses in some cases must not 
be provided with fuses ; in other cases they must have them. 
In one case the only possible interpretation of the rule 
requires two single-pole cut-outs to be provided for every 
ceiling rose. On the other hand, the writer heard of, but 
did not see, a specification which called for ceiling roses 
with two fuses in the fitting. Differences exist in the 
specifications for lamp switches chiefly in the length of 
“break " required. In one specification the use of double- 
pole switches, or two single-pole switches, is preferred 
throughout the whole installation. In some cases the 
specifications require “the metal part (of switches and 
cut-outs, etc.) preferably arranged so that the screw heads, 
and so forth, do not come through to the bottom of the 
base ; should they do so, the holes must be filled up with 
plaster of Paris, well shellaced, or some equivalent 
material.” The writer has seen such fittings so protected, 
with large breaks, insulated covers, and everything 
handsome about them, which, when fixed, provided a 
distance of about Pin. between the live parte of the switch 
and the head of the screw fixing the switch on the block. 
In the case of some so-called high-insulation ceiling roses, 
the wires are required to pass through holes separated by 
a wall of about Pin. thick, and in many cases the size of 
the holes has been found insufficient to allow the wires to 
pass through without stripping off the insulation. 

Differences also exist in the requirements for main 
switchboards. In most cases where all three cables on a 
three-wire system are taken for connection to an installa- 
tion, the use of three poles, single or coupled together, is 
specified; in other cases, the use of a treble-pole main 
switch is not recommended ; and, in still other cases, each 
side is to be treated as a separate two-wire system, and 
complete disconnection provided for. 

Other instances of differences of practice might be readily 
adduced ; but probably sufficient has been already given to 
show the desirability of more concerted action in drawing 
up rules for the regulation of such work as has been con- 
sidered. It is true that, in some cases, specifications do 
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bear a certain resemblance to each other, but the resem- 
blances are not necessarily the result of concerted action, 
but are more probably due to different specifications being 
drawn up under the direction of one person. Of the 
necessity for the taking of counsel together for the drawing 
up of rules which may, at least, form a basis for securing 
greater uniformity in such specifications there can be very 
little doubt. Differences of opinion are, no doubt, indica- 
tive of originality of thought, but such differences may be 
eliminated in consultation. Rules drawn up as the result 
of a conference between those responsible for the issue of 
specifications for the guidance of those to whom the work 
is entrusted, could scarcely fail to secure a greater degree 
of uniformity than exists at present. 


RESUMED DISCUSSION, 


A meeting of the Institution of Electrical Engineers was held 
on the 9th inst., Prof. Silvanus P. Thompson in the chair, 
when the adjourned discussion on the wiring regulation rules was 
resumed. 

Prof. W. E. Ayrton remarked that, in the course of the few 
words he said at the previous meeting, he suggested it would be 
desirable to obtain information as to why such totally different 
standards of insulation per lamp should be specified by the various 
supply companies and insurance offices. No answer up to the 

nt time had been forthcoming, and he had endeavoured to 

d out whether any common system or reason seemed to have 
influenced the companies in the selection of the particular 
standards. One reason for selecting a very different standard of 
insulation resistance per lamp suggested itself to everyone. It 
was that, although lampe might be supplied to houses furnished 
with the same declared pressure. in some cases the pressure might 
be low the whole way between the house and the central station, 
and in the other case the low pressure at the consumer's terminals 
might be obtained after some tranaformation in the cellar or else- 
where. Take the cases of Nottingham and Oxford, showing a wide 
variation — namely. 75 megohms per lamp for the former, and 12:6 
megohms per lamp at Oxford. But the curious thing was that 
Nottingham was on the low pressure and Oxford on the high. 
Take the case of the Westminster Supply Corporation. It was 
a low-pressure system throughout, but varied from 60 to 112 
megohms per lamp according to the number of lamps installed, so 
that he was still at a loss to know how these specific standards 
were arrived at by supply companies. In places like London and 
in other towns a number of districts were joined. Indeed. in London 
there were districte throughout which two companies could supply. 
Imagine two houses on opposite sides of the same street, built 
similar in character, having the same number of lamps, wired in 
the same way by the same firm. He would ask his hearers to 
assume that the insulation resistance was 20 megohms per lamp. 
Everything worked very well, and the contractor was instructed 
to pass on to the house across the way, which was also supplied 
on the low-pressure system. In the second case the contractor 
might be told the work was extremely bad, and the company 
would decline to pass it. Having referred to other inconsistencies, 
he went on to explain that his observations last week had evidently 
created a wrong impreesion—namely, that he was in favour of a 
low standard. What he really did say was that he was in favour 
of & high standard. In ard to the question of wire, various 
numbers, varying from 1, to 300 megohms per mile ae the 
insulation of resistance, were given. All sorts of numbers, and 
fairly high numbers, were specified as the insulation of resistance 
per mile when the wire was tested in a certain way. Now, he 
would like to ask whether consulting engineers as a rule were in 
the habit of testing any of the wire that was supplied on their 
specification, and if so, what was the result? Having the good 
fortune to have at his command a very well equipped electrical 
laboratory, be had made it a point of cutting off samples of coils 
of wire and thoroughly testing them. He would take up a 
number of pieces of wire, and give the result as to how they 
were related to the specification. He would take them at random. 
In all cases this pressure for test, the temperature and the minimum 
insulation resistance were specified. Several of these pieces had 
been supplied by contractors. Now, the one he had just taken up 
had only ły of the insulation resistance specified; the next had 
only rw e Another piece was specified to have the not very 
high insulation resistance of 300 megohms per mile after having 
been in water 24 hours, the testing pressure being 400 volte in 
this particular case, and a minute electrification of 60deg. F. 
It was only flexible wire. One of the wires in the sample had 
an insulation of, not 300 meg ohms, not 100 megohms, not one 
megohm, but of 23,700 ohms: another wire had 1,000 ohms, The 
result was ridiculous. Each wire was cut into six or seven pieces 
and a bit of each was tested, showing that they were practically 
the same. They might think that such a high standard was not 
required, but bis contention was that if tbey asked for & certain 
kind of wire this ought to be aupplied. 

Mr. J. 8. Raworth thought two of the papers which had 
been brought before the Institution were very mild, but that the 
third, introduced by Mr. Wordingham, contained sn altogether 
new propoeition. But then Mr, Wordingham had been to Man- 
Chester —that worst of all centres of municipalisation— because 
there they uaded the ratepayers that what was done for 
them was all for their benefjt. Now, he could only suggest that if 


Mr. Wordingham’s ideas were carried out by engineers, this little 
ieland of ours would be made more of a purgatory than it was ab 
present. They would obtain power to enter houses and dictate 
exactly as to what kind of fittings they should use and what they 
should nob use. He then referred to the changed condition of the 
electrical industry compared with what this once was. Manufac- 
turers now made electrical fittings quite as well as gas fittings 
were made, and quite as ornamental. In the face of all this, how 
was it that electrical people were the only people that were noted 
for running down their own trade? But, taking the worsb of elec- 
trical fittings, were they as bad and dangerous as, for instance, a 
water-slide chandelier, or a swivel-erected bracket standing oub 
from a window between two lace curtaine? The permission of a 
fire officer was not necessary to be obtained for the uae of either of 
these methods. The very worst electric lighting installation in 
the world was enormously safer than the best of arrangements for 
gas burning. Yeb the insurance companies made no rules for gas 
installations. 

Mr. L. B. Atkinson said the previous speaker had to some extent 
covered the ground he had intended to touch upon. He did not 
desire to critically examine any of the rules put before them, 
because there was a much broader point involved. The papers, 
particularly Mr. Pigg's, served to illustrate the fearful and chaotic 
condition into which the question had got, particularly with 
reference to fire insurance companies, He concluded by criticising 
what were really the three sorts of rules before them —the Insti- 
tution rules, the fire office rules, and the supply companies’ rules. 

Mr. G. H. Cottam said he was once called in to examine the 
wiring of some premises where the consumer had added on lights 
without previous notice and contrary to rule. He had no main 
switch, and the speaker was surprised to see stated on the door of 
this consumer’s house that he was agent to the Phenix Fire Office. 
As regards ceiling roses, he thought that fuses should never 
be placed in them on account of their inaccessibility. He 
envied a station engineer like Mr. Wordingham, who had the 
time to draw up such minutis» as he had presented. He expressed 
a hope, however, that the Institution would not accept this as a 
guide. From what had come under his notice in regard to the 
matter, he was reminded more of qrencenpthery Germany or 
autocratic Ruasia than of free England. | | 

Mr. J. D. F. Andrews said that if the Institution were to have 
any rules at all, he thought these should be rather of an advisory 
nature, and not to be understood as being in any way compulsory, 
as he thought had been somewhat suggested by a previous 8 er. 
He certainly considered that the rules should not deal with details, 
as in the present state of the electrical industry it would be almost 
impossible to devise rules which could control or regulate all 
systems. For instance, in one rule No. 16 wire was suggested as 
the largest wire that should be used as a single conductor. 
Now, he had been accustomed to use No. 12 with considerable 
advantage. With regard to earthing, he thought there was a 
general feeling that the time might arrive when earthing would 
be sible. It was true he quite recognised the magnitude 
of the difficulties which were to be meb with in doing this, 
but he thought conditions might be devised whereby earthing 
could be instituted with perfect safety. He believed some of the 
chief objections to earthing referred to electrolysis, and he enun- 
ciated methods for guarding against this, One way was nob to 
have a conductor exposed to earth, but only to expose it ab certain 
pointe; another method might be, he Spagat, to use an iron 
earth-plate, and he proceeded to explain why he believed this. He 
also suggested that the earth-plate might be somewhat coated so 
as to avoid electrolysis. Of course, the most perfect way of earthing 
would be to take an earth concentric system throughout. The 
advantages of earthing were very great. Every house would be 
practically self-testing, and consequently they would be able to 
reduce the working expenses of superintendents and continual 
testings by experts. Above all, there would be introduced the 
concentric system on a large scale, which had some very obvious 
advantages over all other systems of wiring. 

Mr. 8. Mavor thought there was no reason whatever why a 
code of rules drawn up by the Institution should not be adopted 
by the fire offices, for he did not think rules issued by any other 
authority would bear the same weight as those issued the 
Institution. He then proceeded to criticise Mr. Wordiugham's 
paper, and the question of municipalities obtaining compulsory 
powers for enforcing their rules, so that every little municipality 
would draw up its pet set of rules, and, according to Mr. 
Wordingham, have statutory powers toenforce them. To him 
(Mr, Mavor) such a state of affairs seemed to be quite absurd. 
With respect to insurance offices, the rules of the Institution 
really covered all the requirements of those offices, and they 
ought to be adopted. A recently-issued rule of the insurance 
offices relating to the enclosing of motors—an important matter— 
was, as it now stood, a ver bad one, and was enforced without 
reason in many instances. It was an extremely vexatious rule, 
and a committee of fire officers sitting to frame such rules would 
do well in future to confer with the Institution of Electrical 
Eogineers before issuing them. 

Mr. J. N. Shoolbred, among other things, referred to the 
question of wiring rules and supply regulations. These, to his 
mind, differed considerably, and a person should distinguish 
between them and not complicate them. While the wiring rules 
affected the insurance companies, the supply regulations were 
really intended to safeguard and control the installation and 
matters of that kind. He thought the regulation recently issued 
by the Board of Trade with regard to the earthing of the middle 
wire at central stations would be found to have a considerable 


bearing on the wiring rules later on, 
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Mr. A. A. C. Swinton said it appeared to him that nearly the 


vhole of the rules made by some municipalities were ultra vires. 


All the supply company and municipality could do without special 

heater: was to enforce so much of the regula- 
remises or 
works did not interfere with the supply. So long as he did this 
he did not think anyone could have anything to say to him. Of 
course, it was quite a different thing with reference to the 
insurance companies ; though he had usually found that with an 


powers, as at Manc 
tions as to ensure that what the consumer had on his 


insurance office which made any objection to any particular point, 


you had only to mention that there were other insurance com- 
panies. This was quite sufficient to make the office agree to what 


you wanted, provided it was reasonable. 

Mr. Arthur Wright now thought central.station engineers had 
no businees to enforce fire risk rules. They all appreciated the 
work done by the Institution and Mr. Wordingham in drawing 
up rules which they could recommend to consumers when called 
upon to do so, bub a great many central-station engineers did not 


consider it in their province at all or to their intereet to enforce 


wiring rules, as this duty obviously belonged to the fire offices. 
Central-station engineers’ duties were to see that the pressure was 
maintained fairly constant, that no user should take current so 
intermittently as to interfere with the pressure, and that the 
leakage cf the whole system should not be serious. The exact 
amount of the leakage permissible in each installation was a very 
dificult point to decide at present, but in his opinion an 
insulation of 10 megohms per point wired was quite safe and 
easy to obtain in all ordinary installations. e considered 
that central station engineers had as much as they could 
thoroughly do in getting all the business that was 
waiting for them, in providing the necessary plant in 
advance; and it was to the interest of everybody con- 
cerned to encourage and help wiring contractors as much as 
they could, rather than to hamper them by framing quite an 
unnecessary series of fire rules, Why should central.station 
engineers take upon themselves the duties of fire office inspectors ? 
Fire offices were very wealthy institutions and could well afford to 
pay their own officials, whereas central.station engineers were ag 
a rule badly paid, considering their own tremendous responsi. 
bilities. He thought that most of these elaborate fire risk rules 
were apt to interfere with the proper development of business, as 
the general public were sure to think electricity a very dangerous 
commodity if it required 47 or 48 pages of rules to ensure its safety. 
Those central-station engineers who had sufficient plant should, 
in his opinion, occupy their time in developing their business, and 
not do anything to restricb same. Central-station engineers who 
were in the habit of insisting on the fire risk rules being strictly 
carried out should remember their own case a little more, and try 
to imagine what their own business and position might become if 
all the restrictions of the Electric Lighting Acts and the Board of 
Trade regulations were rigidly enforced. For instance, how 
many of them would escape the legalised fines for allowing pres- 
sure to depart beyond the stipulated amount from the standard, 
or the heavy fines that could be enforced on their not giving 
a supply at the proper pressure when called upon to do so ? 
He would not discuss the very interesting and important 
question of the desirability of earthing the neutral in three-wire 
systems — in the first place, because he hoped someone would read a 
paper at the Institution on the subject shortly, and, secondly, 
because it might lead the present discussion off the main question 
as to the wisdom of supply bodies enforcing fire rules on to the 
less important side track of neutral earthing. 

Mr. W. M. Mordey pointed out that Manchester had a 
municipal gas supply as well as a municipal electricity supply, 
and asked why gas, which was dangerous, appeared to be supplied 
without any reetriction, while electricity, which was safe, was 
hampered by these restrictions. He was informed that the only 
restriction on gas usere was that the work had to be done by a 
certified plumber. Well, they all knew what a certified plumber 
was. 

The discussion was continued by Mr. 8. Ever ahed, who agreed 
with the no- rule ty, and Mr. H. H. Berry, who voiced the 
troubles of the contractor who had to supply to so many standards, 
after which 

The Chairman said that some time ago, when fire rules were 
being discussed in another place, a question was put with 
reference to a large hotel on the Thames - embankment which had 
violated all fire rules. The insurance company was informed that if 
they did not accept the installation as carried out the insurance 
would be placed elsewhere, and he knew of several other cases 
where installations were laid and going on in safety which were 
not under any fire rules at all. He could conceive no more likely 
source of danger from fire than the wood casing, which unhappily 
was now too much used. Had he the drawing-up of fire rules he 
would not allow an inch of wood casing anywhere. 

Mr. R. E. Crompton, in reply, said the discussion had shown 
decisively that they were in favour of uniformity being obtained 
by the adoption, as far as possible, of the Institution rules. He 
therefore moved the following resolution: That this meeting is 
of opinion that the Institution should take such steps as it 
thinks best to eecure uniformity of rules by pressing on supply 
companies, municipal engineers, and fire offices the advantage 
of adopting rules to be drawn up by the Institution based on the 
present ones." 

The Chairman said it was unusual to put such a motion, but as 
it directly told the Council what it was desired the Institution 
should do, and as it did not take anything out of the power of the 
Council, it would be in order to put the resolution. 

Mr. J. Pigg, when called on, said he would send in any 


observation he might make on the discussion to the Journal of the 
Institution. 

Mr. C. H. Wordingham, in his reply, said he would first deal 
with the speakers at the previous meeting. Mr. Drake, as a 
wiring contractor. approved generally of the course be (Mr. 
Wordingham) had taken; but there seemed to be a fear thst 
something of the nature of corruption might arise if a dishonest 
inspector had to make a test. This, however, was impossible, 
because definite teste were laid down, and nothing was left to 
the discretion of the inspector. Major-General Webber had 
continued the discuesion, and the speaker here explained that 
the rules he had prepared were not intended as a model for all 
central statione, but only for Manchester. Mr. Bathurst wanted 
no rules. In this respect he was like a good many other people, 
but he did not think it would be found possible in a large 
station to wholly dispense with rules of some kind. Having 
criticised Mr. Bathurst's criticisms with respect to the testing 
of fittings, he referred to earthing and insulation, and said 
an average of the insulation resistance of 20 well-executed installa- 
tions had been the basis of his figure of 50 megohms. Mr. 
Wallis-Jones and Mr. Brown had alluded to earthing 
frames of motors, and the speaker said he considered 
it was a very great safeguard. After one or two references 
to Mr. Galsworthy's allusion to the improvement of insula- 
tion resistance—a very important matter in regard to damp 
buildings—Mr. Wordingham next dealt with Mr. Raworth’s 
observations, which, he said, were amusing if the wit was 
pot absolutely refined. As other speakers followed on the 
same lines, he would reply to them all at once. They were not 
central- station engineers, and he ventured to differ from their line 
of argument. The first failure they seemed to have got hold of 
was that he advocated the making of rules by municipal engineers. 
They all practically said there should be no rules. But he could 
not believe that they seriously meant there should be none at all. 
There could not be batter evidence in regard to this matter than 
that the Council of that Institution had seen fid to draw up rules. 
The only effect of having no rules would be that the market 
would be flooded with cheap German rubbish, and that the jerry 
wiremen would have it all their own way. He could es regard 
to such rules no unwarrantable interference with the liberty of 
the subject, but rather some means afforded for protection against 
fraudulent people. 

The resolution, as worded above, which embodied a slight 
modification by Prof. Ayrton, was then unanimously carried, 
and the proceedings terminated. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbole, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only. 

QUESTIONS. 

141. What effect would the general introduction of an incan- 
descent lamp taking 14 watts per candle-power have on the 
financial prospects of central supply stations 1—P. T. 

142. How would the above lamp affect the design of a system 
of electric light mains !—P. T. 

ANSWERS. 


Question No. 156.— What position should an oil-filter occupy 
in relation to boilers, hot-well, and condenser : and why! 


Best Answer to No. 156 (awarded 10s.).—In most cases 
where oil-filters are used, the filter is placed either (1) 
between the feed pumps and the boilers—i.e., on the 
delivery side of the feed pumps—or (2) between the hot- 
well and the feed pumps on the suction side. - In the first 
case all the oil which is passed through the condenser by 
the exhaust steam, and any additional oil which is taken 
up by the feed water from the pump rods and glands, is 
intercepted before it reaches the boilers. This form of 
filter is subjected to practically the same pressure as that 
on the boilers. In the second case the water takes up a 
certain amount of oil from the working parts of the pump, 
and, of course, delivers this to the boilers. This form of 
filter is subjected to very low pressure, 
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If the principal consideration is the protection of the 
boilers from the introduction of even the small quantity 
of oil which would be received by the feed water in its 
passage through the pump, then case (1) is the best 
arrangement, as most filters now made of the high-pressure 
type are perfectly reliable under the high pressure at which 
they require to work, and of course with this arrangement 
no oil can find its way to the boilers except what gets 
through the filter. If the condenser is also to be protected 
from grease—which is a frequent cause of loss of vacuum, 
and & constant source of expense owing to the necessity of 
taking out and cleaning the tubes—then some form of filter 
is used, suitable for insertion between the main exhaust 
pipe and the condenser. The filter, placed in this position, 
protects the condenser as well as the boiler, but the latter 
p the oil from the pump, as above explained. This 

tter is such a small amount as to bé ‘practically negligible 
when the advantage of keeping the condenser free from oil 
is considered. je o | | 


* 


fatty matter will leak through the filter into the boilers 
as these oils become assimilated into the feed water. Pure 
mineral oils have not this property, and ought always to be 
used.—R. W. WILSON. - | 


Answer to No. 136 (awarded 5s.).—In marine practice the 
most general arrangement is to place the filter between, the 
hot-well and feed heater, as illustrated in the accompanying 
ag ee ; The-condensed water at the bottom of condenser 
is n through the. foot-valve of .air-pump on the 
up stroke, and is forced through ,the valves of, the bucket 
on the down stroke, and on the succeeding up stroke is 
lifted through the head-valve into the hot-well which is 
usually cast in one and forms a part of the condenser. 
From the hot-well the water is forced by the feed pumps 
through the oil filter up to the feed heater and thence direct 
to the feed cheek on boiler... ... aros 2s sse p 

By-pase valves should be fitted to allow the water to pass 
direct from ps to boilera, the filter and feed heater. being 
effectually shut off by the supply valve, S, and S,. The 


[4] 


F, Filter. 


F W H, Feed-water heater. S1 S, Supp 
allowing water to pass st ght through from pumps to boilers. : 


So far as the writer is aware there are very few cases in 
practice of the filter being placed directly between the 
exhaust main and the condenser: In the Transactions of the 
Institution: of Engineers and Shipbuilders in Scotland, 
vol xlii, Part IV., Mr. W. Crockatt deseribes a type of 
combined steam separator and oil-filter which appears to 
have given complete satisfaction. The arrangement consiste 
of a conical enlargement of the main exhaust pipe, with a 
series of spiral vanes, which give to the exhaust steam a 
circular motion, throwing the water and oily particles to 
the outside of the pipe, whence it trickles down into a 
“gallery,” the steam passing througb the central pipe into 
the condenser. The sludge “ gallery” is connected with a 
filter of wirs gauze covered with a woven fabrie to act as a 
filtering medium. This filter intercepta all the oil end dirt, 
and passes the water into the condenser by means of a con- 
iin d pipe. The auxiliary engines’ exhaust pipes are led 
into the main just above the separator. Mr. Crookatt 
mentions that this form of separator had been in use for 
over four years in a steamship, and that no soda or other 
detergent had ever been used to clean the condenser tubes, 
nor had they been drawn, yet the vacuum could be easily 
maintained as high as on the vessel's trial trip. The boilers 
bad been examined regularly, but not a trace of grease had 
ever been detected. The indicator diagtams showed that 
no back pressure was caused by the vanes in the exhaust 
pipe. That method of pide the oil, etc., had obvious 
advantages over the feed-water filter. It kept the con- 
denser tubes as well as the boilers clean, and it kept air and 
feed-pump valves free from grease." | 

To sum up, the writer's opinion is that the delivery side 
of the main feed pumps —i. e., between the pumps and the 
boilers—is the best position for a filter of the ordinary 
type, but an arrangement which would also prevent the oil 
getting into the condenser would be preferable, provided 
such an apparatus could be obtained to work satisfactorily 
without causing back pressure. Again, no matter. where 
the filter be placed, if vegetable oils be used in the engines 


ly valves. 


Di D, Delivery valves. B, B., Bye- pass valves, 


advantages of this arrangement are: (1) oil and other 
impurities in the feed are arrested at the earliest oppor- 
tunity—viz., as soon as the water leaves the hot - well thus 
preventing the accumulation of oil and other deposits in 
feed heater ; (2) the temperature of the water en leaving 
hot-well is usually about 130deg,, and at this temperature 
is not injurious to the life of the filter, as might be the 
case with some filters and with water heated up to 212deg. F. 
S. D. PEARCE ' 


Question No.137.— What are the relative advantages of chimneys 
v. forced-draught apparatus for boilers ,, 


[The firat two answers published to this question are con- 
sidered to be of equal value, so that 7s, 6d. haa. been. sent 
to each competitor. | '! ' S it. 


Answer to No. 137.—A general solution to the ed 
be 


Yy 1 "à 


whether or not it is advisable to adopt a system. of, forcad 
draught in a central station is that, it will be found 
advisable when the saving in cost, by using an inferior 
and thus cheaper class of fuel, or by being enabled to. burn 
a larger quantity of a better-class fuel per square foot of 
grate area, issuch as to pay for the increased capital outlay and 
the annual cost of power necessary to produce the artificial 
draught. Consider, then, under four different. heads, 
the cases in which it will probably pay to lay down. a 
system of forced draught: > "E 

1. Fuel.— When it is required to burn very hard coal, 
coal dust, coke, breeze, house. refuse, or other combustible 
matter which could not be efficiently burned.in an ordinary 
durnace. It is on account of the hard nature of the American 
coal that the question of forced draught bas received 
greater attention in the United States tban in this country, 
where its use has chiefly been restricted to gasworks, where 
coke and breeze are available, and to cotton mills, etc., 
where combustible material of various kinds can be utilised 
which would otherwise be wasted.. Now, however, that 
municipal bodies are recognising in combustible. house 
refuse à means of generating light forced . draught is 
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being more and more resorted to, and there are several 
electric lighting stations working more or less satisfactorily 
upon this system. In the majority of central stations, 
the dimensions of the chimney stack will have to be large 
enough to carry away all smoke, flue dust, etc, and 
sufficient draught produced in this manner to burn the 
ordinary class of bituminous coal, and where this fuel can 
be obtained at a reasonable price there seems little to be 
gained by further increasing the cost and complication of 
the plant by the introduction of forced draught. Some 
engineers recommend forced draught whenever economisers 
are used, being of opinion that the extra heat obtained for 
heating the feed water by the gases being drawn slowly and 
at high temperature through the pipes, is productive of 
economy. This is to a great extent a matter of opinion, 
and it is extremely doubtful if there is any real economy 
in it. Of course, if the introduction of an economiser so 
obstructs the flues as to interfere with the draught of the 
furnaces, then rather than dispense with the economiser 
have forced draught. In coneidering the question when 
any elass of fuel is available, it must be remembered that 
more water can be evaporated per pound of cheap fnel with 
the aid of forced draught, but requires a larger grate area 
per pound of fuel burnt. The following results of tests 
made by the late Mr. E. B. Cox, and published by Mr. Snow 
in the Electrical Engineer (New York), will show this : 


Rate of com-| Pounds 


bustion per evaporated Water |Maximum 


Class of fuel. gauge of size of coal 
foot | from aud at : 
Dec hour. 2124 eg. a" | draught. | particles. 
Pea oll = 13°63 8°56 ‘375 jin. 
No, 1 Buckwheat 13:58 7:94 500 vain. 
No. 2 „ 11°40 8:60 625 din 
No. 3 „ 11°34 8:65 1:040 jin 
No. 4 Buckley ... 9:44 8°75 1:125 Prin. 


2. When it is required to increase the capacity of an 
existing plant by consuming more fuel per square foot of 
grate area. This is found very convenient where more 
steam power is required, and space will not permit of 
extensions. The practical limit to this is, of course, the 
maximum heat to which it is found advisable to subject the 
furnace. 

3. When a wide and perfect regulation of draught is 
necessary, irrespective of weather, etc. This is sometimes 
of great importance to central stations, as it is often required 
to force the boilers for a short time during a fog or thunder- 
storm, and this can readily be done by means of forced 
draught. ! 

4. To produce a draught when it is not possible to build 
& chimney of sufficient capacity to do this in the ordinary 
way. This is a condition that seldom occurs on land, but 
it has sometimes to be encountered. Take, for instance, 
the case of Torquay, where the local authorities would not 
permit the chimney to rise higher than 60ft. 


Supposing it is decided to employ forced draught, we 
have three systems from which to choose, each of which 
has its particular advantages : 

1. Forced draught produced by means of a fan or fans 
blowing air into c ied asbpits and forcing it through the 
grate. This system is generally arranged so that the air is 

lown into a main duct with openings into the various ash- 
pite the openings being provided with iron doors operated 

y means of levers or other mechanism from the boiler 
fronts, so that the draught can be cut off entirely or regu- 
lated at the stoker's vill An example of this is Howden’s 
system. T" 
2. Another system also involving the use of a fan or 
blower is that known as “induced draught,” examples of 
which are the Ellis-Eaves and Martin systems. The fan in 
this case, instead of forcing the air through the closed ash- 
pits, is placed in the boiler uptake, thus drawing the air up 
through the grate. It is used chiefly in connection with 
boilers of the marine type. When adopted with water-tube 
or Lancashire boilers, partitions are usually built in the 
boiler brickwork through which the air passes, and is thus 
warmed on its way to the furnaces. Ite great disadvantage 
is that the fan is exposed to the full effect of the gases, 


thus shortening its life. There is also a greater inrush of 
cold air when the furnace door is opened for firing. 

3. The other system of forced draught is that produced by 
means of a specially constructed steam-blower. This system 
has much to recommend it, especially where there is only a 
small number of boilers. It is easily regulated, small in 
first cost, and takes little for repairs. It requires no driving 
machinery, and is more efficient in steam consumption than 
either of the other systems, taking only about 2 per cent. 
of total evaporation. Meldrum’s system is an example of 
this method. As high as 3in. water pressure has been 
obtained with these blowers. By carefully considering the 
foregoing it will be possible to arrive at a fair estimate of 
the success likely to attend the introduction of forced 
draught in any particular case.—F. A. 


Answer to No. 137 (awarded 7s. 6d.)—The following 
answer to the above question is based on what is contained 
in Chapter XI. of Prof. J. A. Ewing’s “Steam-Engine and 
other Heat-Engines,” to which reference should made 
for a more extended treatment of the subject. The matter 
may be considered from two standpoints—the theoretical 
and the practical. Theoretically, the forced draught is 
unquestionably better than a natural chimney draught, in 
whatever way the forced draught be obtained, whether by 
allowing a jet of steam to escape up a chimney from the 
boiler, or by allowing the exhaust steam to force the 
draught, as in a locomotive, or by the use of fans, such as 
are used in marine practice. A comparison of the two 
systems will immediately show the superiority of the 
forced draught. 

For every pound of coal burnt, an average of about 121b. 
of air are required for complete combustion. In addition 
to this about 121b. more are necessary as air of 
dilution "—that is to say, that while 12lb. contain all the 
oxygen necessary for complete combustion, the burning 
cannot take place quickly enough to utilise this as fast as 
it enters, and hence an excess of oxygen is required. All 
this air has to be heated up to the temperature of the 
burning fuel and hence anything which will lessen this 
quantity of air will also lessen the heat absorbed in heating 
it up, and will, in fact, increase the temperature of the 
furnace gases, and therefore also the effectiveness of the 
heating surface. A forced draught will accomplish this, 
because it concentrates and localises the combustion, and 
hence requires less excess of oxygen. As a matter of fact, 
about 18lb. are sufficient as compared with 24lb. This, too, 
will reduce the actual volume of the hot gases, and hence 
less heat will be lost by the escape of the gases after as 
much heat has been extracted from them as is possible by 
the heating surface and feed-water heater, if there be one. 

Another advantage arises from the fact that the forced 
draught makes the pressure above the grate much lower 
than a natural draught would, and hence compels more air 
to enter through the fuel, which means that a larger quantity 
of fuel may be burnt effectively per square foot of grate 
area. A chimney draught burns about 20lb. per square 
foot hour, but a forced draught will burn at least three 
times as much fairly perfectly. 

Further, when a chimney draught is used, the tempera- 
ture of the escaping gases must be fairly high, so as to 
produce the head necessary to make the upward draught 
in the chimney, which depends upon the difference in 
density between the air inside the chimney and that outeide. 
The maximum draught is produced when the final tempera- 
ture is 600deg. F., but in practice the temperature is a 
little less than this to minimise the heat, lost in the escaping 
gases. But with forced draught the final temperature may 
be much lower, as there is no necessity to make a draught 
by means of the lightness of the gases. While, theoreti- 
cally, the final temperature might be about equal to the 
initial temperature of the feed water, where a heater is 
used, practically this makes too great a fall, and the tempera- 
ture is rarely less than 400deg. But this is a distinct 
gain over chimney draught. 

Considered theoretically, therefore, the forced draught is 
much better than a natural or chimney draught. In 
practice the theoretical advantage is diminished, so far as 
increasing the efficiency of the boiler is concerned. As 
Ewing says: The draught has generally been forced with 
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the object of increasing the power of a boiler rather than 
of securing a high efficiency. The motive has béen to burn 
more coal per square foot of grate surface so that 
more water may be evaporated in a boiler of given weight. 
But . . to secure efficiency the heating surface must 
be largely increased that it may deal with the augmented 
total quantity and higher temperature of the furnace gases. 
It is clear, however, that the most efficient boiler would be 
one using a strong mechanically-forced draught, with a 
relatively small area of grate and a relatively larger heating 
surface, extended by the use of a feed-water heater so that 
not only the gases should be cooled as far as possible before 
escaping, but that the proportion of air to coal should be as 
small as is consistent with thorough combustion." 

The nét result is that the total evaporative power of a 
boiler is greatly increased by using a forced draught, while 
ite efficiency is reduced according to the degree to which 
the draught is forced. But with ordinary forced draughte 
this reduction is small It becomes serious in the case of 
torpedo-boata, say, with a consumption of 140lb. per square 
foot hour, because here the combustion is imperfect, and 
the temperature is high at the escaping gases. In cases 
where space is a consideration, a forced draught is a great 
advantage over a large chimney. 

Taking all these considerations together, it seems pretty 
evident that the chimney draught must take a second: place 
as compared with a forced draught for all-round advan- 
tage.—T. C. 

Answer to No. 137 (awarded 5s.).—The answer to this 
question must depend somewhat upon local cireumstances— 
e. 9., in a town where smoke and bad fumes have to be got 
rid of, à tall chimney is necessary to lead them well away ; 
but in an open, exposed place a tall chimney would be 
liable to be blown down by the wind. However, assumin 
external circumstances equally favourable to chimneys and 
to forced draught, then, with regard to the chimney, the 
first cost is all that need be considered, because a well- 
constructed brick chimney is very efficient and needs very 
little repair, its power for making a draught being very 
great; and, further, it has the advantage of making no 
pressure in the furnace as forced draught does, this pressure 
being a source of danger to the stoker if he should forget 
to stop the forced draught before opening the doors. I 
have myself known three accidents from this cause. Again, 
the natural draught of the chimney is dry, while the steam 
used to make the forced draught is very apt to make a 
chimney damp, and so to disintegrate it in a comparatively 
short time. But, all things being favourable, it is quite 
possible that where a draught is forced in through the fire- 

by means of steam under pressure, some of the steam 
may be converted into water-gas by passing through the 
hot fuel, and this would increase the heat of the furnace ; 
but, again, suppesing the chimney nut capable of carry- 
ing off the gases so produced, an explosion might 
easily follow with disastrous results. With a forced 
draught there is a constant expense for steam to main- 
tain the draught, while the maintenance of the draught 
by the chimney costs nothing for its power, although many 
tall chimneys are heavy and even dangerous. It must not 
be forgotten that there are two ways of making forced 
draught—viz., one acta by steam under pressure issuing 
from a small nozzle, and blowing air into a closed furnace, 
so making a pressure in the furnace; the other acts as seen 
in railway locomotive engines, by allowing the exbaust 
steam from the cylinders to blow straight up the chimney, 
and so draw fumes away from the fire, and in this case the 
furnace is open to the air, and &o no pressure is possible in 
the furnace. With short or very smail chimneys forced 
draught might be necessary, but then I prefer the exhaust 
type, although it is somewhat noisy, even if the steam is 
taken straight from the boilers instead of the exhaust from 
the cylinders, as mentioned above. I consider a good, well- 
proportioned chimney preferable to all other means for 
ne & draught with stationary furnaces, and I have 
used all three of the above methods. The chief thing to 
remember in building a chimney is to be sure to get its 
sectional area plenty large enough for the work it has to 
do. Its efficiency depends upon the square of its diameter 
or its sectional area, but only upon the square root of its 
height. I do not like furnaces to haveany pressure in them, 


because I think them much safer when exhausted by a good 
draught in the chimney.—F. G. A. 


THE SUPPLY OF ELECTRICAL POWER.. 
BY ALEXANDER SIEMENS. 


Under the auspices of the Liverpool Chamber of Com 
merce, Mr. Alexander Siemens, on Tuesday last, delivered 
an address on the subject of The Economical Supply of 
Power." Mr. E. C. DANSEN, the president of the Chamber, 
occupied the chair, and, in his opening remarks, said that 
during the last few years the practical utility of electricity 
as a mechanical force had been fully demonstrated, but 
hitherto there had been serious obstacles to its develop- 
ment—namely, the cost of production and the difficulties 
of distribution. The large consumer was able to make 
his own electricity and use it to advantage, but that was 
impracticable in the case of the.small consumer. He was 
glad to see that there was a prospect of the difficulty bein 
removed, and the inestimable benefits of a cheap source o 
mechanical power brought within the reach of all. 

. Mr. SIEMENS commenced his address by the fundamental 
statement that the progress of the civilised world was based 
on the substitution of mechanical power for manual labour. 
He went on to explain that there had been various ways 
in which inventors had been trying to meet the general 
demand for mechanical power. "There had been hydraulic 
power and gas power, but electricity possessed great advan- 
tages over everything else asa means of distributing power. 
Properly installed, electric motors were absolutely free from 
danger, and if anything went wrong it was easy to deter- 
mine where the fault was. The objection up to now to using 
electricity for power had been its high price. The means 
of cheapening it were its wholesale production in a suitable 
locality and the full utilisation of the plant. Until lately 
the generating stations had always been placed close to the 
district in which the electricity was used, and that necessi- 
tated their being situated in localities where the ground was 
extremely expensive. Besides, it had not always been pos- 
sible to place them in localities where the supply of coal and 
water could be got in the cheapest possible mauner. With 
the high-tension voltage it was now poesible to put & gene- 
rating station miles away from the place where the electricity 
was utilised. The most prominent example of this was the 
station at Niagara, where the water power was utilised 
for generating electricity, and the current was carried to 
Buffalo, some 20 miles away. In this country, however, 
where the supply of water fluctuated considerably at 
different seasons, it was better to rely on coal for their 
generating power. It was therefore desirable that they 
should establish their generating stations not only where 
the ground was cheap, but where the fuel was close at 
hand. In this way they would generate the electricity in 
the cheapest possible way, and with high-tension currents 
they could easily distribute the power for 20 miles round. 
One of the objections which had been urged against what 
he might call these coal-mine generating stations was that 
they would interfere with established works which had 
been providéd by municipalities. This opened up the 
very thorny question of municipal trading, upon which 
he did not wish to enter, but he might say that he saw 
no necessity for such generating stations as he had 
indicated competing with the municipalities at all. With 
the large towns it might be different, but the numerous 
small communities within the area would be greatly 
benefited by such a station. A general Bill would cover 
all the municipalities in the district, and they would have 
very much less trouble in establishing their electric supplies 
than if they went themselves for provisional orders. He 
hoped it would be generally recognised that the best thing 
to do was to put at the disposal of the people the means of 
obtaining cheap power, because it was only in that way 
that competition with foreign countries could be success- 
fully kept up. 

A good discussion followed, in which Mr. P. SELLON and 
Mr. H. GRAHAM HARRIS briefly spoke, and commended the 
establishment of such generating stations as Mr. Siemens 
had suggested.—We are indebted to the Manchester 
Guardian for the above abstract. : 
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TRIALS OF MOTOR VEHICLES. 


The programme of the trials of motor vehicles 
for heavy traffic under the auspices of the Liver- 
pool Self-Propelled Traffic Association, has been 
issued. In the early days of such trials it is difficult 
to produce a programme that will please everybody. 
The Englishman’s privilege is to grumble, and there- 
fore we feel justified in complaining of the treatment 
of electrically-propelled vehicles. The particular 
points on which these will be judged are four— 
(a) battery power to travel forty miles on one charge; 
(b) nature of the arrangements for varying discharge 
rate; (c) method of carrying the battery and replac- 
ing same; (d) simplicity of controller. Of course, 
there are other points common to all vehicles which 
will be considered, such as economical working, initial 
cost, etc., but upon these we have nothing to say. 
Another paragraph of the programme describes the 
nature of the trials as follows: Trial runs will be 
made from Liverpool, over distances of from thirty 
to forty miles, on two successive days. All vehicles 
will be required to traverse the prescribed routes 
without alternative, and to perform such manœuvres 
as are hereinafter specified. The distance between 
any two of the depóts provided for the supply of water 
will not exceed twelve miles.” There may be mitigat- 
ing circumstances not clearly apparent, but otherwise 
it seems that such a programme practically prohibits 
any electrically-driven vehicles from competing. The 
heaviest possible handicapping has been exercised, 
while justice requires every competitor starting from 
scratch. If an electrically-driven vehicle is to be 
self-contained for forty miles, why is a steam- driven 
vehicle to be allowed to water at the maximum 
distance of twelve miles? Consider just a moment, 
that provision decreases the necessary water-carrying 
capacity by three and one-third times. Never mind 
about actual figures ; only suppose that a hundred 
pounds of water per mile are used—this requires 
& water-carrying capacity for one thousand two 
hundred pounds of water, whereas if the capacity 
was for the whole run of forty miles it would have to 
be four thousand pounds. Thus the steam-driven 
vehicle is handicapped favourably by first taking off 
two thousand eight hundred pounds weight of water, 
and, secondly, the weight of the necessary apparatus 
to hold that water. The electrically-driven vehicle, 
on the contrary, is unfavourably handicapped by 
being compelled to carry batteries with a capacity 
for the forty miles’ run. We fail to see any loop- 
hole to avoid the conclusion that it is determined 
beforehand that electricity has no chance in the 
competition. Such a conclusion is quite true under 
the circumstances described. It is all very well to 
say that an articlein the general regulations modifies 
the above. To a slight extent it does, but only to 
a very slight extent. The clause referred to reads: 
“The capacity of any water-tanks, whether the 
same be fitted for feed, cooling, or other purposes, 
shall suffice for a run of fifteen miles on the basis of 
the consumption on the trial runs." At the most 
this would mean—keeping the one hundred pounds 
per mile for argument—a weight of water of one 
thousand five hundred pounds, as against the 
equivalent four thousand. But is it conceivable 
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that a competitor would fill up his tank for fifteen 
miles when, according to the programme, he can 
get water at the end of twelve miles? You may 
have the tank capacity for fifteen miles, but there is 
no necessity to have water for more than twelve 
miles; and so the first view of the handicapping 
practically holds. We have no objection to com- 
petition, to trials, to prizes, to anything that will 
bring the public face to face with the advantages of 
self-propelled vehicles, but we do object to any com- 
petition being unfair to any one class of vehicles it 
seeks to enter the competition. 

It has long been a source of wonder to us what 
the men who are exploiting self-propelled vehicles 
desire. They seem to be acting upon no principle, 
with onlya general and very vague idea that the thing 
is good and ought to go: Might we suggest that 
the first thing is to produce something that will 
economically supplant horse traffic. When that is 
produced, long-distance traffic and other considera- 
tions may become ripe for discussion and experi- 
ment. As it is, by trying too much, the adoption 
of that which would come comparatively easy is 
delayed. We have several times considered the pre- 
vailing conditions of horse traffic, and the direct and 
indirect benefits that would accrue from its abolition. 
If the men so actively engaged in developing self- 
propelled traffic would moderate their promises, and 
consider the system to be replaced more closely, 
we should probably move faster. 


WIRING RULES. 


The discussion of the three papers on the regula- 
tion of wiring for electric lighting purposes at the 
Institution of Electrical Engineers last week was 
brought to a fitting conclusion by the resolution 
proposed by Mr. Crompton. We trust that all 
those present, whether fire insurance officers, 
municipal electrical engineers, or contractors, will 
take it that the resolution so unanimously passed 
is binding on them individually, and that in 
this way a step may be made in the right 
direction. The discussion during the evening hinged 


at times round the municipal trading question. | 


Mr. J. S. Raworth directed the matter into this 
groove by one of his amusing speeches, in which he 
extolled the safety of electricity and then denounced 
the dangers arising from the use of gas. Then he 
wanted to know, if a consumer of gas had such 
facilities for burning his house down, why should a 
user of electricity have his very few opportunities 
taken away by the avaricious municipalities ? Again, 
if Mr. Wordingham’s rules were adopted gene- 
rally, the electrical manufacturer would not be 
able to sell bad accessories and fittings ! Mr. 
Mordey, Mr. Evershed, and Mr. Wright, later 
in the evening followed faithfully on the red- 
herring trail laid by Mr. Raworth, but we noticed 
that no contractor complained of the Manchester 
tests. The complaint made by one speaker repre- 
senting the contractors was of the great difference 
in the standard requirements as to the length of a 
fuse. This, however, does not occur in Mr. Word- 
ingham's tests, under which fuses and switches are 


made to break certain definite currents and certain 
voltages. We agree with the last-named gentleman 
in that such tests benefit everyone except the jerry 
contractor. 


REVIEWS. 


The P.actical Electrician's Pocket Book and Diary for 1899. 
Edited by H. T. Crewe, M.LM.E. S. Rentell and Co. 
Price Is. 


We bave received a copy of the first issue of this little 
pocket book and diary, which has been organised by the 
editor of our contemporary Electricity. As regards the 
diary itself, the space provided for each day is too small 
to be of much service, but the general information in the 
first part of the book is useful and handy for reference. 
This information is rendered rather inaccessible by the 
want of a good index. The list of provincial towns in 
which an electrical supply 1s available is useful as giving 
both the voltage supply of the system, the frequency 
of the alternating currents used, and the maximum 
price per unit. In the early pases we note a directory 
which is headed Where to Buy,” and we see that at 
present only three consulting electrical engineers are 
exposed for sale. In other departments also, this directory 
should be extended very largely, if any good is to come 
from it. For instance, under the heading of Dynamos,” 
out of seven firms given, only one can be considered 
representative of English manufacturers of dynamos on 
a large scale. Again, electric lighting wires and cables 
appear to be only supplied by one firm. A directory of 
this kind should be at least fairly representative to be of 
any service whatever to those who consult it. 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 17. 

North-East Coast Institution of Engineers and Shipbuilders. 
At 7 p.m., at Marine School, Ocean-road, South Shields, 
resumed discussion on Mr. Tom Westgarth's paper on 
'* Works’ Organisation." 


SATURDAY, FEB. 18. 


Royal Inatitution.— At 3 p. m., Lord Rayleigh, M. A., D. C. L., 
F. R. S., on The Mechanical Properties of Bodies.” 


Monpay, FEB. 20. 


Society of Arts.—At 8 p. m., Cantor Lecture, Mr. Archibald 

Sharp on Cycle Construction and Design.“ 
Turespay, Fes, 21. 

Royal Institution.— At 3 p.m., Prof. E. Ray Lankester, M.A., 
LL. D., F. R. S., on The Morphology of the Mollusca.” 

Institution of Civil Engineers.—At 8 p. m., further discussion 
on paper by Mr. Jeremiah Head, M. I. C. E, and Mr. Archi- 
bald P. Head, A.M I. C. E., on The Lake Superior Iron 
Ore Mines and their Influence upon the Production of Iron 
and Steel.“ 

Society of Arts. — At 8 p.m. (Applied Art Section) Mr. Cyril 
Davenport on Vitreous Enamels.” 


. WEDNESDAY, FEB. 22. 
Liverpool Engineering Society. At 8 p. m., Mr. Oswald W. 
Young on Some Observations on the Rating of Machinery." 


Society of Arts — At 8. p. m., Electric Traction and its 
Application to Railway Work,” by Mr. Philip Dawson. 
THURSDAY, FEB, 23, 
Royal Inatitution.—At 3 p. m., Dr. Allan Macfadyen, M. R. C. S., 
on Toxins and Antitoxins.” 
Institution of Civil Engineers —At 8 p. m., Dinner, by Mr. W. H. 
Preece, C. B, president, to the council and honorary members. 
Institution of Electrical Engineers.—At 2 p.m., Transcendent 
Electric Lamp Company meets at the works, Brook Green, 
Hammersmith. | 
FRIDAY, FEB. 24. 
Royal Institution. —At 9 p.m., Prof. Oliver Lodge, D.Sc., LL.D., 
F R. S., on Ooherers.“ 
Institution of Civil Engineers.—At 8 pm. students’ meeting 
and paper on ''The Loss of Heat from Buildings,” by Mr. 
R. Gordon Mackay, student. 


SATURDAY, FE». 25. 


Royal Institution.—Ab 3 p.m., Lord Rayleigh, M.A., D. O. L., 
F.R.S., on The Mechanical Properties of ies.“ 
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THE GENERAL ELECTRIC COMPANY’S ANNUAL 
DINNER. 


and the concert the tables were rearranged to enable 
those present to arrange themselves in groups for general 
conversation. A pleasant evening was concluded just about 
midnight, and even then a few items had to be eliminated 
from the programme. 


The ninth annual dinner of the staff of the General 
Electric Company was held at the Trocadero Restaurant 
on Saturday last, when Mr. Max Byng presided. As is 
usual on these occasions, the staff invited their lady 
friends, und a large number of prominent gentlemen 


SIMPLE SIGNALLING THROUGH A SINGLE WIRE. 


connected with the electrical industry were invited by 
In fact, the faces seen at 
the high table would have almost led one to fancy that 


the directors of the firm. 


an Institution dinner was being held. This impression, 
however, was dispelled after the speeches had commenced. 


We need only add in this respect that the utterances at 
the dinnor were interesting. Among the guests we noticed 


Mr. R. E. Crompton, Mr. and Mrs. Dane Sinclair, Mr. R. 
W. Wallace, Q.C., Sir J. Pender, Mr. W. M. Mordey, Mr. 
and Mrs. Manville, Mr. Renme, Mr. Crookes, Mr. Miller, 
Mr. Erskine, Mr. L. Aron, Mr. A. Walton, Mr. Dobson. 
Mr. and Mrs. Jago, Mr. W. B. Esson, and many others. 


After the toast of The Queen” had been prove: and 


honoured, the CHAIRMAN proceeded to give The Visitors.” 
He referred to the regrettable absence through illness of 
his brother, but all would be pleased to hear that the treat- 
ment Mr. G. B. Byng was receiving in Germany was having 
the desired effect. They of the General Electric Company 
were always pleased to have visitors come to see them, and 
believed that a kindly interest in their customers had 
helped the extension of the firm very much. He coupled 
with the toast the names of Mr. Crompton and Mr. Dane 
Sinclair. When referring to Mr. Crompton as a military 
man, he expressed the opinion that military methods and 
training produced good men in every way. 

Mr. R. E. CRoMPTON, in reply, said he was pleased to 
be with them that night as the representative of the 
Electrical Engineers Royal Engineers Volunteer Corps. As 
regards his position, he would be only too pleased to 
take up the rank of colonel, and for this reason— 
all that was required by the War Office was that the 
number of efficient recruits should be increased so that the 
eorps should be of full strength. He would tell them, 
however, that they wanted good men. With the proposer 
of the toast, he very much regretted the absence of Mr. 
G. B. Byng, and he hoped during the evening they would 
have an opportunity of drinking to his health. 

Mr. DANE SINCLAIR, in bis reply, claimed the right to 
speak for the ladies in appreciation of the custom to admit 
them to these annual dinners. 

Mr. H. Hirst. then proposed The Staff,” and referred 
to the regrets that they had not Mr. G. B. Byng with 
them. These regrets were all the more profound on 
account of tbe deep respect and admiration which he 
had inspired. He bad just received a telegram from Mr. 
Byng wishing them a happy evening, and expressing his 
desire to be with them again. There was no doubt that 
that gentleman's inspirations had permeated the members 
of the whole staff, and he looked to the younger men to 
keep up the corporate feeling which was so much needed 
in such a large business as that. Mr. Hirst then laid down 
10 maxims which he thought should guide them in their 
business life. These ran somewhat as follows: Treat all 
your customers as gentlemen; take infinite trouble over 
small things ; don’t mind grumbling customers ; merit con- 
fidence ; treat suppliers of goods with equal courtesy as 
you would a customer; control your temper; keep per- 
sonalities out of business life; improve yourself in your 
knowledge of your profession ; try and be gentlemen. 

Mr. Bevis, Mr. T. HAwRkINS, and Mr. WARD replied 
for the staff, representing respectively the London depart- 
ments, the manufacturing branch at Manchester, and the 
local branch managera. | 

The next toast, also proposed by Mr. HIRST, was that of 
“ The Allied Companies,” to which Sir JAMES PENDER and 
Mr. R. W. WALLACE responded. 

Having thus disposed of the speech-making, which had 
been kept down to very small limits, an excellent smoking 
concert was commenced. The programme of this is too 
long to reproduce here, but the artistes gave every 
satisfaction. During the short interval between dinner 


As mentioned in a previous contribution to this journal, 
this method of obtaining communication through a single 
wire, without any return circuit, depends on the production 
of Hertzian waves at one end of che wire, and their 
utilisation, after transmission through the wire, for the 
purpose of working a coherer circuit at the other end. 
As the foregoing statement involves the dismissal of the 
battery current so far as ite circuit through the connecting 
wire between two points of communication are concerned, 
it may be convenient here to detail a root experiment, 
which will indicate the principle on which this method of 
communicating at a distance reste. In Fig. 1 is shown a 


——— 


Fic. 1. 


circuit, 1, in which is included a break, B. Another circuit, 
2, has included in it a coherer, C, and a galvanometer, G. 
Joining the two circuits is a wire, W. e will assume, 
to begin with, that G indicates a state of deadness in C. 
If the contacts at B are now brought together, no alteration 
in G is as yet observable, but on separating the contacts 
at B, G indicates the passage of a continuous current. 
In other words, C has been energised by the Hertzian 
waves produced on breaking of circuit at B. How these 
waves are produced is not the purpose of this article to 
consider specially, but if a self-induction be included in 
the circuit 1, their production is rendered more certain, 
and this would seem to point to a direct connection 
between the waves and the degree of sparking at B on 
the rupture of the circuit. Having now recognised the 
possibility of producing action at a distance on the basis 
of the foregoing experiment, it will now be possible to 
construct on this foundation many and varied methods of 
communicating messages through a single conductor. One 
method, as already mentioned, has been detailed in & 
former issue of this journal. Another method is now 
shown in Fig. 2, in which provision is made for a constant 


Fic. 2. 


generation of waves, which can be sent at pleasure into 
the connecting wire between the two stations for the 
energising of the coherer circuit at the farther end. Two 
circuits are shown at each end of a single wire, W. One 
of these circuits has included in it a coherer, C, and a 
sounder, S, the armature, A, of which is arranged to beat 
on the coherer, and in this way break its own circuit, and 
so become again sensitive and responsive to further 
influences. The other circuit has included in it a switch, 
S W, and an interrupter, I, the armature, A, of which 
makes and breaks the circuit at B. A Morse key, K, is 
interposed in the manner shown, for the purpose of 
allowing only the farther sounder to be actuated. If now 


THE ELECTRICAL ENGINEER, FEBRUARY 17, 1899. 


(S W being on and I at work), the key, K, is manipulated 


for ordinary Morse signalling, the waves generated at B 
are thrown into the wire, W, and being transmitted to the 
end of the wire, there actuate the coherer, C, and the 
sounder, S, which will respond to the movements of K. 


ELECTRICITY IN THE POST OFFICE. 
BY W. H. PREECE, C.B. 


Before the Liverpool Engineering Society last week, Mr. 
Preece delivered a most interesting lecture on the above 
subject, in which he stated that the length of telegraph 
wires in this country had increased while under Post Office 
administration from 60,000 to 500,000 miles. During the 
same time telegraph business had increased four times as 
fast, and the fact that four times as much work was now 
done by the same length of wire was due to improvements 
made by officers of the postal service. These improvements 
had never been patented, and they were unrewarded. 
He mentioned, as an instance, that the Wheatstone 
instrument when invented transmitted messages at the 
rate of 80 words a minute. It now transmitted 
at 600 a minute. The Government, however, 
paid nearly £6,000 a year in royalties on American 
patente. The telegraphic improvements of the Post 
Office had led to the development of the provincial daily 
Press; the Press service was carried on at a great loss; 
and all the Department got in return was a great deal of 
splendid abuse. Referring to the telephone, he denied 
that the patent had ever been offered to and declined by 
the Government. There was not a responsible officer in 
the Post Office who had not done his best to secure that 
great invention for the country, but they had always been 
thwarted. A lot of the trouble about telephones arose 
from the fact that the users were not always gentlemanly 
towards the lady operators. Still, there were 158,997 
telephones at work in this country. As to trunks, the 
Post Office in 1897 took over 29,000 miles of wire. The 
length had since been increased to 56,000 miles, and the 
receipts had doubled, since the telephone had applied to it 
& system of automatic signalling which had since been 
adopted in America as the greatest improvement in 
telephony. Mr. Preece went on to refer to cabling by 
telephone, as to the development of which over very long 
distances he took a sanguine view. He also dealt with the 
economies effected in the use of electricity for telegraphic 
purposes. The Post Office now produced its own electricity 
at 1d. per Board of Trade unit, and were replacing the 
old primary cell batteries by accumulators. The electricity 
Wolde y primary cell batteries cost 6s. per Board of 
Trade unit, as against 1d. under the new system. Already 
62,782 batteries had been replaced by 2,784 accumu- 
lators. There still remained about 300,000 batteries to 
be replaced by one-twentieth of that number of accumu- 
lators. Mr. Preece afterwards dealt with the use of copper 
for telegraph and telephone wires as compared with iron, 
an improvement which he claimed had been introduced by 
the Post Office of this country. It was the use of copper 
which allowed of long-distance telephoning. Referring, in 
conclusion, to wireless telegraphy, he pointed out that it 
was already in use between forts at Lavernock, on the 
Glamorgan coast, and Flat Holm, an island in the Bristol 
Channel It had never been known to fail, and was 
independent of daylight or darkness, dry weather or wet, 
fog or clear air. He considered that wireless telegraphy 
had a great future. 


LIVERPOOL SELF - PROPELLED TRAFFIC 
ASSOCIATION. 


TRIALS OF MOTOR VEHICLES FOR HEAVY TRAFFIC. 


The following are the particulars of the competition to be 
held in conjunction with the annual show of the Royal 
Lancashire Agricultural Society in August this year : 


The chief object of the trials is to encourage the development 
of types of heavy motor wagons suitable for trade ind agri- 
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cultural requirements in the neighbourhood of Liverpool, which 
shall be capable of economically taking the place of horse 
haulage and of competing with the existing railway rates in the 
transport of heavy loads of goods over distances of up to 40 
miles. Trial runs will be made from Liverpool over distances 
of from 30 to 40 miles on two successive days. All vehicles will 
be required to traverse the prescribed routes without alter- 
native, and to perform such manceuvres as are hereinafter 
specified. The distance between any two of the depóts provided 
for the supply of water will not exceed 12 miles. Route maps 
will be issued for each course on the mornings of the respective 
runs. The evaporative efficiency of the boilers will be tested. 
The trials will begin on the morning of Monday, July 51, 1899, 
and will conclude on the afternoon or evening of Wednesday, 
Aug. 2, 1899. 

The following gentlemen have accepted their nomination as 
judges: Mr. M. C. Bannister, A. M. I. C. E.; Mr. Everard R. 
Calthrop ; Mr. S. B. Cottrell, M.I.C.E.; Prof. H. S. Hele-Shaw. 
LL. D., M. I. C. E., honorary consulting engineer to the Royal 
Lancashire Agricultural Society; Mr. Boverton Redwood, 
F. R. S. E., F. I. O.; Mr. Henry H. West, M. I. C. E. At these 
trials the following awards will be made: the Royal Lancashire 
Agricultural Society offer one gold and one silver medal in each 
of the four classes. These medals will be accompanied by the 
diplomas of both bodies. The awards will, if possible, be made 
on Thursday, Aug. 3, 1899. A report on the trials will be issued 
by the judges and circulated by the association. 

The following general regulations are applicable to all 
vehicles : 

1. The vehicle shall be self-propelled. It shall be propelled 
by mechanical power alone, but there shall be no restriction on 
the source of such power or the nature of the agents used. 

2. The vehicle shall be capable of going anywhere that a 
horse-drawn vehicle carrying the same load is ordinarily 
required to go, and of being placed in the same positions and 
withdrawn therefrom without external assistance. The par- 
ticular manceuvre most generally called for is to work into and 
out of a loading berth when cramped for room. This require- 
ment arises in the case of embay:nents, or of confined spaces 
between other vehicles in a line receiving or discharging goods. 
Carters usually back into such positions obliquely, and bring 
the vehicle into line by turning the leading wheels at right 
angles to the rear wheels and again backing, but it is open to 
competitors to perform the manceuvre as they think best. 

5. The vehicle shall be capable of working into and out of an 
embayment of one-and-a-half times its own length. 

4. The vehicle shall be capable of starting from rest on and 
mounting a gradient of 1 in 10. 

5. The capacity of any water-tanks, whether the same be 
fitted for feed, cooling, or other purposes, shall suffice for a 
run of 15 miles on the basis of the consumptions during the 
trial runs. 

6. Such portion of the platform of the vehicle as is designed 
to carry the load shall be level, and the height of the floor line, 
measured either when light or laden, shall be not less than 
Aft. 6in., and shall not exceed Aft. din. 

7. The vehicle shall conform in all respects to the require- 
ments of Locomotives on Highways Act, 1896, and, in the case 
of its being oil-propelled, of the Regulations as to Petroleum 
issued by the Home Secretary under Section 5 of this Act. 

8. All working parts shall be properly cased. 

9. Provision shall be made for the testing of the quantity 
of water evaporated. | 

10. All manœuvres shall be performed by the vehicle when 
fully laden and provisioned. 

11. The vehicle shall remain on exhibition in the showyard 
from Aug. 3 to 7 inclusive, and the competitor shall abide by 
all the regulations of the Royal Lancashire Agricultural Society, 
copies of which may be obtained from the secretary of the 
society, Mr. James Birch, 34, Castle-street, Liverpool, any 
time after April 1, 1899. 


VEHICLES ELIGIBLE FOR COMPETITION. 


Class Minimum Maximum Minimum level 
. load. tare. platform area. 
A. eite 2 tons 2 tons 50 square feet. 
B scu She rp S | ii i 
8 ; ĩðͤ 15 j 
D: ws ec, uy; cues r 110 „ " 


Rules and Conditions. 


1. The vehicle shall carry at least the minimum weight of 
goods specified for its class, or any weight in excess declared 
by the competitor throughout the continuance of the trials. 
Suitable ballast will be provided by the association. 

2. Each competitor shall himself make all arrangements for 
the necessary staff and appliances to work his vehicle or vehicles. 
Accommodation for the vehicles in Liverpool will be provided 
by the association. Vehicles intended for trial shall be registered 
as arrived at the showyard of the Royal Lancashire Agri- 
cultural Society, Wavertree Recreation Ground, Liverpool, not 
later than noon on Friday, July 28, 1899. 

5, Two official observers will accompany each vehicle during 
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the trial runs to take, notes of behaviour, fuel and water oon- 
sumption, etc., and no repairs will be permitted without their 
knowledge and consent. 

4. Any vehicle withdrawn from competition during the trials, 
except under the written authority of the judges, shall be 
ineligible for a prize or for commendation. 

5. Twenty photographs of each vehicle shall be furnished by 
the competitor not later than July 14, 1899. These must be 
delivered in good order at the Liverpool Royal Institution, 
addreased to the Hon. Secretary, Liverpool Self-Propelled 
Traffic Association. 

6. Entries shall be made on printed forms (to be ob- 
tained from the hon. secretary) and shall be aocompanied by 
an entry fee of five guineas per vehicle, which will include the 
competition and stand accommodation during the show. Entries 
will be received, under cover of a registered letter, by the 
Hon. Secretary, Liverpool Self-Propelled Traffic Association, 
the Royal Institution, Colquitt-street, Liverpool, any time prior 
to 12 noon on the last, day of May, 1899. 

7. A complete list of particulars, together with drawings, 
shall be lodged with the honorary secretary not later than 
July 14, 1899, and further detailed drawings shall be submitted 
to the judges, in oonfidence if required, while the trials are in 
progress or at their conclusion. The description must be 
printed, and 200 copies must be furnished. The tare weight 
of the vehicle, both exclusive of any water or fuel and in com- 
plete running order, must be given, also, as briefly as possible, 
any special features of construction or working to which the 
competitor desires to draw the attention of the judges. 

8. Each competitor shall arrange to have his vehicle or 
vehicles ready for inspection by the judges at ö p.m. on Friday, 
July 28, 1899, in the showyard, when the dimensions, capacities, 
and weights will be taken by the observers. 

9. All vehioles shall be stored overnight at the depót or 
depóts provided by the association. 

10. If necessary, lots will be drawn to determine the order of 
starting. It is intended to begin the runs shortly after 9 a.m. 
on each of the two days, the vehicles following one another at 
intervals of about 10 minutes. 

11. At the conclusion of the trials any vehicle, or motor, or 
Ie thereof, shall be opened up, in confidence, for inspection 

y the judges, if required. 

12. h vehicle will be allotted an official number, which 

shall be displayed during the continuance of the trials. 


The judges reserve to themselves the right of absolutely 
disqualifying any competitor for any infraction of these rules. 
While obeying in all respects the instructions of the judges and 
the conditions of the competition generally, it is to be fully 
understood and agreed by every competitor that no responsibility, 
legal or otherwise, is to attach either to the judges, the Liver- 
pool Self-Propelled Traffic Association, or the Royal Lancashire 
Agricultural Society in respect of anything, or for any damage 
or injury caused to any person or thing, but that all responsibility 
of every sort and kind, whether pecuniary or otherwise, and all 
risk of damage to the competing vehicle, is to attach to the 
competitor, and is to be borne by him. 

The following are the points which will be taken into con- 
sideration by the judges in making the awards : 


e Cost.— Economy of working, including attendants. 

b) Control. —Stopping, starting, changing speed, steering, and 
reversing, particularly under adverse conditions, such as on 
inclines, in confined spaces, or on greasy surfaces. 

(c) Working.—Adhesion on greasy surfaces when light and 
when laden ; noise, smell, visible vapour, dust, or other nuisance 
when travelliog ; number of mechanical operations requiring 
attention from the driver ; efficiency of brakes; time occupied 
in preparing the vehicle for service on the road; speed within 
legal limits; ability to travel between the depóte without taking 
or receiving supplies of fuel, oil, gas, electrical, or chemical 
materials or electrical current, water, or of any agent employed 
for actuating the motor or assisting its working; ability to 
travel between the depóts without stopping to effect repairs, 
adjust parts, apply lubricants, or for any other purpose or cause 
not provided for in the itinerary ; freedom from a breakdown 
of any nature. 

(d) Construction.—Efficiency of wheels ; nature and efficiency 
of gearing ; strength of frame and working parts; quality of 
workmanship ; efficiency of springs; freedom from compli- 
cated or over-refined parts; facility with which repairs can be 
effected ; capacity of bunkers or oil-tanks ; ratio of available 
platform area to extreme moving area in any horizontal plane ; 
. ratio of tareto weight of freight carried during the trials. 

(e) Steam- Propelled Vehicles. — Evaporation efficiency of 
boiler; ample supply of steam; action of feed pumps or 
injector ; consumption of fuel and water per mile ; leakage of 
steam or water ; arrangements for stoking. 

(J) Oil-Propelled Vehicles.—Efficiency of ignition; regularity 
of carburation and explosions ; range and gradation of speed 
of vehicle, and smoothness with which changes of gear are 
effected ; circulation of cooling water and quantity required ; 
consumption of oil per mile ; leakage of pipes or tanks, 


(g) Electrically-Propelled Vehicles.—Battery power to travel 
40 miles on one charge ; nature of the arrangements for varying 
discharge rate ; method of carrying the battery and replacing 
same ; simplicity of controller. 

The decision of the judges, expressed in writing on any point, 
shall be final and binding on all parece, and they may withhold 
any award or any portion thereof. : 

Three printed copies of these rules will be issued with each 
form of entry, one of which, signed by the oompetitor, must 
accompany each entry when forwarded to the hon. secretary. 
Mr. Lawrence Jones is the hon. solicitor, and Mr. E. Shrapnell 
Smith hon. secretary for the trials. 


PHYSICAL SOCIETY. 


The annual general meeting of this society was held on the 10th 
inst., Mr. Shelford Bidwell, F.R.S., president. in the chair. The 
report of the council was read by Mr. H. M. Elder. Dr. Atkinson 
then presented the treasurer's report, and showed that, although 
there was only & small balance in the bank, the financial position 
bad somewhat improved. The list of Fellows lost to the society 
by death was read ; the obituary includes the names of Latimer 
Clark, C. E., F. R. S.; Sir James Douglas, F. R. S.; John Hopkinsen, 
D. Sc., F. R S.;: J. E. Myers; Eugene Obach; Henry Perigal, 
F. R. A. 8; and Bartholomew Price, M. A., F.R.S. After some 
remarks with regard to the library and the subscriptions, votes of 
thanks were passed to the council, the auditors, and to the other 
officers of the society. The President then moved a vote of thanks 
to the Chemical Society for the use of the rooms at Burlington 


House Council and officers for the forthooming year were 


elected as follows: — President: Oliver J. Lodge, D. Sc., 
F.R.S. Vice-presidents who have filled the office of presi- 
dent : Dr. F H. Gladstone, F.R.S. ; Prof. G. C. Foeter, 
F. R. S.; Prof. W. G. Adams, M.A., F. R. S.; the Lord Kelvin, 
D. C. L., LL.D., F. R. S.; Prof. R. B. Clifton, M.A., F.R.S. ; Prof. 
A. W. Reinold, M. A., F. R. S.; Prof. W. E. Ayrton, F. R. S.; 
Prof. G. F. Fitzgerald, M. A., F. R. S.; Prof. A. W. Rücker, M. A.. 
F R S.; Captain W. de W. Abney, R. E., C. B., D.C. L., F. R. S.; 
Shelford Bid well, M. A.. LL. B., F. R. S. Vice - Presidents: T. H. 
Blakesley. M. A.: C. Vernon Boys, F. R. S.; G. Griffith, M. A., 
Prof. J. Perry, D. Sc., F. R. S. Secretaries: W. Watson, B. Sc. 
(Physical Laboratory, South Kensington); and H. M. Elder, M. A. 
(50, City-road, E. C.). Foreign secre : Prof. 8. P. Thompson, 
D Sc., F.R.S. Treasurer: D. E. Atkinson. Librarian: W. 
Watson, B.Sc. Other Members of Council: Prof. H. E. Armstrong, 
D. Sc., F. R. S.; Walter Baily, M. A.; R. E. Crompton ; í 
J. D. Everett, D. C. L., F. RS.; Prof. A. Gray, LL.D., F. R. S.; 
E. H. Griffiths, MA. F. R. S.: Prof. J. Viriamu Jones, M. A., 
F. R. S.; S. Lupton M. A.; Prof. G. M. Minchin, M. A., F. R. S.; 
and J. Walker, M. A. 

The newly- elected president, Prof. Olivor Lodge, then took the 
chair, and an ordinary meeting was held. In his ad iress he referred 
to the heavy death-roll of the society during the past year, and to 
the tribute paid to the memory of John Hopkinson at Cambridge 
University. Prof. Lodge then commented on the quicknees with 
which scientifc discoveries were now applied to practice, and to 
the interest taken in such applications by men of science. He did 
not know whether this was due to the example and inspiration of 
Lord Kelvin or to the progress of education among the public He 
regretted that the publio were so ignorant of scientific subjects. 
Rapidly reviewing the work done in physics during the past year, 
he spoke of the experiments of Righi, Preston, Michelson, and J. J. 
Thomson, and called attention to a prediction lately published in 
Nature by Prof. G. F. Fitzgerald with regard to the probability of 
being able to obtain magnetic effects by passing circularly polarised 
light through absorptive media. After commenting upon the 
important position now occupied by terrestrial magnetism among 
the sciences, and to the advantages of the publication now known 
as Science Abstracts, Prof. Lodge said there was one event of 
exceptional significance to physics that had happened during the 
past year, an event of which science would feel the effect for 
centuries to come : the Government had decided to begin to estab- 
lish a national laboratory. He wished to congratulate Sir Douglas 
Galton, and himeelf, on the speedy result of their urging the matter 
upon the British Association. He thought the thanksof the Physical 
Society were due to the committee appointed by the Treasury, 
especially perhaps to Prof. Rücker, as acting chairman of that 
committee, and to Mr. Chalmers, who represented the Treasury, 
for the way in which the work had been brought to an issue. 
There was much for which the present Government deeerved 
praise during the past year; he wished there could be added to 
their laurels the inauguration of a university for London. Prof. 
Lodge then went on to the specific subject of his addrees : the 
opacity of conducting media to light and to electric waves 
generally, emphasising the brilliant work of Mr. Oliver Heaviside 
in unifying phenomena apparently different, discussing the effect 
of boundaries, and dealing specially with the oe firet 
attacked by Maxwell, of the theoretical opacity of gold-leaf. This 
part of the address will be published in full in the PA4. Mag. 

Prof. Ayrton said, with regard to the attenuation of electric 
waves by the earth, that Mr. Whitehead, some montbs ago, came 
to the conclusion that when the primary and secondary coils were 
placed flat on the earth at a distance from one another, nearly all 
the energy of the primary was absorbed by the earth before 
reaching the secondary. The degree of absorption was eo great 
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that Mr. Whitehead had hesitated to publish his theoretical results 
until experiments should confirm them. 

Prof. Lodge concurred with Mr. Whitehead’s result. Three 
cases were to be considered. In the first, one horizontal coil is 
superposed to the other, with sea-water or some other absorbing 
medium between them; in this case the absorption at moderate 
distances is not excessive. But, of course, if the coils are formed 
of cable sheathed with iron, as in the recent experiments made by 
the Royal Commission, the iron itself prevents the progress of 
electric waves from primary to secondary. In the second case, 
the coils are wholly in the same horizontal plane. The earth, 
owing to its great magnitude, behaves almost as a perfect con- 
ductor; if the coils are now near the earth, there is no normal 
magnetic force between them—it is all tangential. In the third 
case, the coils are op to one another, both being vertical and 
near to the earth. The high conductivity of the earth is here 
acting to the advantage of. wave propagation, for the image of the 
primary coil is in phase with the coil itself, and the total effect: is 
approximately doubled. 

Prof. Carey Foster then took the chair, and Prof. Oliver Lodge 
read a paper by Mr. Benjamin Davies on A New Form of 
Ampere-meter and Voltmeter with a Long Scale.” These instru. 
ments are already well known, although no account of them has 
actually been published. They are of the moving.coil, long-range, 

rtable type, with a very uniform scale from zero to maximum. 

be magnetic circuit has only one air-gap, which is generally the 
space between a central cylinder of iron or steel and a concentric 
tube of iron, modified in various ways for facilitating the adjust- 
ment of the magnetic induction and tbe placing of the coil. The 
central cylinder is bered axially, and one side of the rectangular 
coil is pivoted at the top and bottom of the hole thus made. The 
second side of the coil moves in a circular path in the annular air- 
gap. Photographs of the instrumente in several modified forms 
were exhibited. 

Prof. Ayrton said the instruments appeared to be very suc- 
eessful. He could bear witness of their value. particularly as 
regards the length of range. The general principle by which 
long range was to be obtained on moving - coil portable instruments 
was developed some 10 years ago by M. Carpentier, of Paris, who 
used a central magnet surrounded by a concentric hollow cylinder, 
with only one side of the coil in the magnetic gap between them ; 
but it was not then a portable form of instrument, for the coil was 
suspended. Prof. Ayrton bad himself worked in this direction in 
the ''static station voltmeter.” In that instrument there were 
three magnetic circuite arranged to give staticism. This was 
deecribed in 1892 or 1893. 

The Vice-President (Prof. Carey Foster) proposed a vote of 
thanks to tbe author, and the meeting adjourned until Feb. 24. 


— arna sanen 


ELECTRIC LIGHTING OF CHELSEA. 


The following is a report, dated Feb. 3, 1899, to the 
Vestry of Chelsea by Mr. T. W. E. Higgens, A M. I. C. E., 
surveyor to the Vestry, and Mr. Louis C. Parkes, M.D., 


D.P.H., the medical officer of health, on the alleged. 


nuisances caused by the Chelsea Electricity Supply 
Company’s works in Alpha-place and Manor-street. 


On Dec. 6, 1898, we were instructed to report upon alleged 
nuisances to the surrounding property caused by vibration, 
smoke, noise, etc., from the works of the Chelsea Electricity 
Supply pagan e in Alpha-place and Manor-street, and having 
given the subject our careful consideration, we now present our 
report to the Vestry. 

order to make clear the position of electric supply com- 
panies with regard to the property surrounding their works, we 
eall attention to the remarks of Sir Courtenay Boyle, the per- 
manent secretary to the Board of Trade, who, in his examina- 
tion before the Joint Committee on Electrical Energy stated— 
and we think it is generally admitted—that ‘‘ generating stations 
must be an inconvenience, though they need not necessarily be 
& nuisance,” and on being asked (33) ‘‘ When you say it must 
be an inconvenience, do you mean from vibration? his answer 
was ** From vibration, the soot, smoke, and moisture, a consider- 
able amount of smell and noise." It must therefore be taken 
for ted that it is impossible to erect an electrical generating 
station without its causing a certain amount of inconvenience 
to the surrounding property, but that inconvenience may 
not necessarily constitute a ‘‘ nuisance.” 

The Chelsea Electricity Supply Company, however, are now 
in a different position to any other electrical company as regards 
proceedings for nuisance. Since their Act was passed last year, 
they appear to be free from an indictment for nuisance and from 
an injunction, provided that they are not guilty of negligence 
in carrying on their works. If, for example, it could be proved 
that their works were not only an ‘‘ inconvenience” to the 
neighbourhood, but an actual ** nuisance,” neither the adjoining 
inhabitants nor the Vestry oould probably take legal proceed- 
ings with any chance of success, unless it could be proved that 
the company were neglecting to take reasonable precautions to 
prevent annoyance to the neighbourhood. And as the company 
are under statutory obligations to supply light and power tothe 
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inhabitants of Chelsea, the Courts would probably require very 
strong evidence before they would interfere. 

We have thought it well to put this fact very plainly before 
the Vestry, as we feel that it is only right that the inhabitants 
in the neighbourhood of the electric lighting station should 
clearly understand the legal status of the company, and should 
know the position that they ought to take up if they consider it 
desirable to combine in order to safeguard their interests. 

We also wish to point out that an unsuccessful agitation, and 
the circulation of such statements as that the residents in the 
vicinity have their lives made miserable through the working 
of the station, without any legal redress being obtainable, are 
calculated to do more harm to the neighbourhood, and thus to 
the owners of the surrounding property, than the presence of 
the electric lighting station iteelf. 

As regards the alleged vibration, and its effects upon the 
adjoining property, we notice, in the first place, its remarkable 
fitfulness and the very restricted area within which its effects 
are generally felt. So far as our own personal observations are 
concerned, we have been unable to discover any vibration which 
could reasonably be termed an annoyance ; but on comparing 
statements made to us by residents, we find persons living in 
houses within a few yards of one another directly contradict one 
another as to the existence of vibration on a particular evening ; 
and even people in the same house do not agree as to whether 
that particular house experiences any vibration from the electric 
lighting company's station. A great many persons state that 
they feel a shaking when the works first start in the evening, or 
in the early morning. If this is caused by the Chelsea elec- 
tricity station, it seems to point to the fact that there is more 
vibration when one or two engines are running than when the 
station is in full working order. It is possible, that when one 
or two engines are working at one end of the concrete block 
upon which the engines are placed, a vibratory impulse is com- 
municated to the engine foundations, whereas when all, or 
neatly all, the engines are working, they tend to counteract 
each other, and so do not cause any appreciable vibration of 
the surrounding earth. 

We are, however, of opiniun that at present we have not 
sufficient evidence of nuisance caused by vibration to justify us 
in engaging technical assistance to examine the construction of 
the Chelsea Electricity Company’s station, supposing that the 
oompany would consent to such a proceeding. We think it right, 
however, to state that in reply to a request to allow an expert 
to examine their premises, should it be necessary, the company 
replied as follows : 


** Chelsea Electricity Supply Company, Limited, 19, Cadogan- 
garcons London, S.W., Jan. 19, 1899. T. W. E. Higgens, 

sq., C. E., Surveyor to the Vestry of Chelsea, Town Hall, 
King’s-road, Chelsea, S.W. Dear Sir,—In reference to your 
letter of the 11th inst., I am instructed to reply that in view 
of the formal inspection that was held last year by experts 
under the order of the Court, and also of the exhaustive enquiry 
by Select Committees of both Houses of Parliament into the 
question of alleged nuisance caused by vibration, eto.,' and of 
the various decisions that no nuisance existed, my directors do 
not feel justified in reopening the question, and I am, therefore, 
unable to comply with your request.—Yours faithfully, Chelsea 
Electricity Supply Company, Limited (Percy STILL, engineer)." 


As regards the construction of the station, however, we may 
say that the engines are fixed upon a concrete foundation 10ft. 
in depth, which resis upon & bed of cocoanut fibre matting 2in. 
in thickness, between two sheets of lead, this bed of fibre rest- 
ing upon another bed of concrete dft. in thickness. In order to 
avoid communicating vibration to the surrounding earth, a space 
about 4ft. is left clear round the concrete bed on which the 
engines are placed ; and the rest of the floor of the engine-room 
is carried on a cantilever construction, a space of lin. being left 
between it and the engine-bed, so that vibration shall not be 
transmitted by means of the floor. The boilers in use are 


Babcock and Wilcox water-tube boilers, and Willans three- 


crank compound direct-driving engines have been adopted as 
those least likely to cause vibration. 

During our investigations we have not found any incon- 
venience to arise from any noise caused in working the station, 
neither have we found that the steam or the smoke issuing 
from the chimneys cause any nuisance to the surrounding 
neighbourhood. 

Complaints have been made to us of fine grit escaping from 
the chimney and being deposited on the roofs, doorsteps, and 
streets in the vicinity of the electric lighting station. We 
have ourselves observed the grit, and feel sure that on some 
occasions it is permitted to escape. This would, no doubt, be 
obviated by more careful stoking and regulation of the draught 
to the furnaces. 

It must be understood that this report is concerned with a 
recent investigation of conditions which practioally are still 
prevailing. We did not feel that it would servo any useful 
purpose to enquire into alleged nuisances, or damage to property, 
caused by the working of the station at times considerably 
antecedent to the commencement of this investigation, 
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ELECTRIC ‘LIGHTING AT MAIDSTONE. 


Messrs. Kincaid, Waller, and Manville, of 29, Great George- 
street, Westminster, have prepared a scheme for establishing 
electric lighting works in combination with a dust destructor at 
Maids‘one, and their report is now receiving the attention of the 
local authority. In it it is pointed out that six years have now 
elapeed since the Council obteined its provisional order, and that, 
owing to the failure of the Corporation to act upon it, the Board 
of Trade may, if they think fit, now revoke the order at any time. 
During the last few years a phenomenal number of electric 
generating stations have been erected by local authorities, and in 
almost every case, the report states, are showing results which 


jann y their existence. Under these circumstances Messrs. 
incaid, Waller, and Manville u 

of electric en 
Corporation rather than be entrusted 


the profite may be directed towards the reduction of the rates. 


The area in which the Corporation is empowered by its provisional 
order to lay mains comprises High-street, Bank-street. Week- 


street (from High-street to St. Faith's Church), St. Faith's-street, 
and Waterside (from St. Faith's-street to High- street). The 
consulting engineers recommend that the portion of St. Faith's- 


street from the Technical School to Waterside and Waterside itself 
should be omitted from the ares first dealt with. They name the 


following streets as the most promising district to be served in 
the firat instance: High.street, Bank street, part of King-street, 
Gabriel’s-hill, and Lower Stone street (as far as Wren’s Crosse), 
 Week-street (from High-street to Sessions House), Earl-street, 
St. Faith's-etreet (from Week-street to the Technical Schools) and 
the Broadway (as far as the junction of Rocky-hill and Tonbridge). 
Messrs. Kincaid, Waller, and Manville observe that they have 
seldom, if ever, seen a town of the size of Maidstone which appears 
so likely a place for the introduction of an electricity supply. 
The three systems of electrical distribution generally in force 
are (I) the high-tension alternating-current transformer system; 
(2) the low-tension continuous-current system; (3) the high- 
tension continuous-current transformer system. After reviewing 
the advantages and disadvantages of the three systems, the consult- 
ing engineers s'ate that the compact arrangement of the borough 
is specially favourable to the low-tension method, the adoption of 
which they unhesitatingly recommend. They inspected four sites 
for the proposed generating station and dust destructor—viz., the 
Fair Meadow, the Lock Meadow and a amall plot of land adjoining 
in the occupation of Messrs. J. and A. S. Smythe, the site belong- 
ing to the Earl of Romney (on the bank of the Medway between 
the Lock Meadow and Tovil), and the site belonging to Mr. J. 
Stevens (near the high-level bridge). All the sites, it is pointed 
out, adjoin the river, and are liable to be flooded at times. The 
Fair Meadow site has the worst situation in this respect, but its 
position is such as to call for the least expenditure in the feeder 
mains to supply the district with electricity. It immediately 
adjoins that portion of the borough in which the greatest demand 
for electrical energy will undoubtedly be felt, whilst it is at least 
as conveniently situated in respect of the residential district on 
the other side of the river as are the remaining three sites. In 
regard to the delivery of house refuee, its position is more advan- 
tegeous than that of any other site. Located opposite the gas- 
works, the combined destructor and electricity generating station 
could not be considered to create any nuieance which does not 
exist at present. In fact, with a chimney 150ft. in height ‘‘ every 
confidence may be felt in the absence of any nuisance." Other 
advantages possessed by the Fair Meadow site, such as ite 
proximity to the baths and surveyor's office, and the suitability of 
- portion of the meadow for stables and cart yard, are pointed out, 
and it is estimated that the extra expense of putting the machinery 
above flood level upon this spot would not be more than £300, 
compared with the best of the other sites. Under the head of 
plant and distribution, Messrs. Kincaid, Waller, and Manville 
propose that a building of sufficient size should be erected to form 
a combined engine, boiler, and destructor house. They suggest 
the provision of six destructor cella equal to dealing with 13,000 
tons of refuse per annum, with a maximum of 45 tons in any one 
day, three water-tube boilers, four high-speed.or semi asian pae 
combined engines and generators, two of them having each an 
output of 220 e. h. p. and the other two of 110 e. h p., and a battery 
of accumulators. The plant would practically be duplicate, so 
that current to 9,000 lamps of 8 c.p. and 24 arc lamps for public 
lighting could be maintained in spite of any probable breakdown 
in part of the machinery. It is pointed out that 12,000 lamps may 
be safely joined up to the mains provided, inasmuch as the total in 
use at any one time is always from 35 to 50 per cent. less than the 
maximum number connected. The financial aspect of the under- 
taking is dealt with in considerable detail. 
Under the head of capital expenditure the items are: buildings, 
£7,500; boiler-house Blant and ironworks, £10,000 ; engine.house 
plant, £9,600; feeder mains and distribution network (assuming 
the Fair Meadow site is adopted), £6,714 ; add 74 per cent. for 
contingencies, clerk of the worke, and engineering, £2,535—total, 
£36 349. An addition of £1,664 to the capital expenditure on 
maine, etc., is allowed for in the event of the Lock Meadow site 
being adopted. The capital cost of 24 public arc and incandescent 
lamps with cable communications for the same, is put at £1,287. 
The annual cost of public lighting is estimated thus: 24 arc lamps 
of about 1,900 c.p. burning until midnight—say, 30,000 Board of 
Trade unite at 2d., £250 ; 48 incandescent lamps of 32 c.p. replac- 
ing the arc lamps after midnight and burning till sunvise—con- 


that it is desirable the supply 
y for Maidstone should remain in the hands of the 
to a private company, 80 
that not only may the supply be effected at a cheaper rate than is 
likely in other hands than those of the Corporation, but also that 


suming, say, 13,500 Board of Trade units at 2d., £112; carbons, 
renewals, and proportion of wages of lamp trimmers, £209—total, 
£459. This sum is £166. 7s. 9d. in excess of the present cost of 
gas lighting, which amounts to £292. 123. 3d. The annual revenue 
from the electric lighting scheme is dealt with in a further esti- 
mate. Twelve thousand 8-c.p. lamps, each consuming 16 Board 
of Trade units, equalling 192,000 Board of Trade units per annum, 
at 41., are estimated to produce £4,800, to which has to be added 
the cost of public lighting, making together £5,162. The expense 
of maintenance is put at £2,061 per annum, the principal items 
being £215 for coal (allowing for steam produced by refuse com- 
bustion), £589 for wages, £491 for repairs and maintenance, and 
£294 fur management, office, and legal expenses. The estimated 
balance of revenue over expenditure is, as will be seen, £3,101. 
Of this sum £1,975 is written off for interest and sinking fund for 
a term of 26 years on an annuity basis, with interest at 3 per cent. 
per annum, or 54 per cent. on a capital expenditure, including 
cost of the public lighting, of £37,636, leaving a net profit of £1,126. 
In arriving at the amount of current likely to be consumed 
annually by the lampe in the area named, the consulting engineers 
state that they have taken into consideration the experience of 
other places of a like nature, and they think their estimate may be 
regarded as a reliable one. The streets in which they propose to 
instal public are lamps would be lighted immeasurably better than 
at present by gas. In fact, from dusk till midnight the lighting 
would be about 16 times as great as at present, justifying the 
extra expense of £166. 78. 9d. 

The cost of the burning of house refuse forms an entirely separate 
item from the electric lighting undertaking, and is dealt with 
accordingly. The use of dust destructors, it is remarked, has 
largely increased amongst the local authorities throughout the 
country, until at the present time there is hardly a town of any 
importance that has not either resolved to erect a destructor or 
else has one or more actually in operation. The idea of combining 
electric lighting and dust destruction originated with Messrs. 
Kincaid, aller, and Manville, who were responsible for the 
Shoreditch scheme, which has had ‘‘remarkably successful resulte." 
After the refuse is burnt, from 25 to 30 per cent. of the original 
weight is left as residue in the form of well-burnt and very hard 
clinker. In London parishes there is no use for this, but provincial 
authorities, instead of paying to have it carted away, use it for 
forming the bedding of new roada in place of imported material, 
and the balance used finds a ready market when made up into 
mortar. It can also be utilised when broken up and mixed with 
cement for making artificial paving stones, which wear extremely 
well and have good appearance. The cost of cremating the 
ashbin refuse at Maidstone is estimated at 14d. per ton, or a total 
of £758 for 13,000 tons per annum. For repairs to destructor cells 
£108 is allowed, bringing the total cost per year up to £866. 
The saving in the cost of carting refuse to the Fair Meadow in 
place of the present depóts is put at £350, and the saving in coal 
necessary for generating steam to drive the electric plant at £295 
per annum, the two items making together £645. This leaves 
£221 as the net extra expenditure in cremating refuse, an amount 
which Messrs Kincaid, Waller, and Manville suggest will be well 
spent in achieving the objects sought after. If, after due con- 
sideration, the Corporation should think it wiser not to decide to 
cremate the ashbin refuse of the town, then a corresponding saving 
in the capital outlay can be made on the undertaking. The 
consulting engineers are firmly of opinion that the electrical 
plant they have estimated for will be the very minimum required 
in the first instance for the supply of the town, and that at no 
distant date it will have to be considerably added to to meet the 
increased demand that is almost certain to arise. 


COMPANIES’ MEETINGS AND REPORTS. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION, 
LIMITED. 


The ordinary general meeting of this Company was held on 
Wednesday last at Eccleston-place, S. W., Lord Suffield, K.C.B., 
in the chair. 
In moving the adoption of the report, the Chairman seid he 
thought that they would consider it satisfactory that the Com- 
pany had been enabled to maintain their position during the past 
year. The applications for supply still continued, and during the 
ear the equivalent of nearly 50,000 lamps of 8 c. p. were connected, 
boing an increase of 8,000 over the advance shown in the 
previous year. This bore out a remark which he believed he 
made at their last general meeting that they had no reason 
to anticipate a decrease in the demand for supply. The 
late rise in the price of coal, combined with the coal 
strike, had alone made a difference to them in the past year of 
about £3,000, and although he hoped that they would not consider 
the dividend recommended unsatisfactory, if it had not been for 
certain difficulties—the coal strike, amongst others—they would, 
without doubt, have been able to declare a higher dividend. Like 
other lighting companies, they had found that the absence of fogs 
during the winter season had affected their revenue considerably ; 
while the reduction from 6d. to 4d. per unit after 4,000 unite had 
been used for lighting in any one year, and to 3d. per unit for 


motor purposes, had also similarly affected the Corporation. 


Mr. Boulnois, M.P., seconded the motion. 
In reply to a question by Mr. Reed, the Chairman said that it 


was impossible to conduct euch an increased business as they had 
done without an advance in the expenditure ; but he could assure 
them that the directors were conducting the business as economi - 
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cally as they could. It must be remembered that there was a large 
increase in their business monthly, and, in fact, weekly, and with 
this, of course, an increase in the expenses must also be expected. 
In answer to Mr. Makins's enquiry as to the prospects of the Com- 
pany, he said he regarded the future of tbe Company as most satis- 

ry, and could see nothing whatever to prevent their continued 
succese. They were very popular in the area they served, and they 
had enjoyed an enjoyed an extraordinary immunity from difficulties. 
There must be some accidente, but on enquiry it was found that 
they arose very largely through faulty installations, and no5 from 
any fault of the supply. 

Mr. Jefiries asked whether they going to raise any fresh capital 
in the present year? 

The Chairman said that they had no immediate necessity for 
further capital beyond the £50,000 of debentures. 

Mr. Boulnois then stated that in consequence of their increased 
business they had joined with the St. James’s Company in acquir- 
ing a site for a joint station outside their own districts in St. 
John's Wood, but this site was afterwards taken from them by 
the Great Central Railway Company. They had therefore had to 
apply to Parliament for another site adjoining, which was slightly 
larger than the original site and was very conveniently placed 
near both a great railway and a canal. 

The motion was then unanimously adopted, and a dividend 
declared at the rate of 14 per oent. per annum, less income tax, 
making 12 per cent. for the year, leaving a balance of £1,000 to be 
carried forward. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING 
COMPANY, LIMITED. 


_ The twelfth ordinary general meeting of this Company was held 
in the Station Hotel, Newcastle, on Tuesday. Mr. John D. Milburn 
(chairman) presided. The annual report of the directors was 
adopted. Ib stated that the installationa connected to the 
Company's mains during the year were equal to 3,678 10-c.p. 
lampe, bringing the total up to about 30 278, and 778,898 
unite of electrical energy had n supplied as against 642,969 
units supplied in 1897. During the past year 2,563 yarde of 
main and branch piping had been laid, together with 10,386 
yards of main and branch cable. 'The gross earnings during the 
year amounted to £7,546. Os. Id., and after paying interest, and 
making provision for depreciation, the directors were able to 
recommend a dividend of 5 per cent. for the half-year ending 
Dec. 31 (less income tax) which, together with the interim 
dividend paid in August last, made the dividend 84 per cent. 
for the year. 

Sir B. C. Browne was re-elected as a director, and the auditors, 
Messrs. Strachan and Co., were also re-elected. 


COVENTRY ELECTRIC TRAMWAYS COMPANY. 


The annual meeting of this Company was held in Bank-buildings, 
London, on the 9th inst., Captain Davy presiding. 

In moving the adoption of the report, the Chairman stated 
that the earnings for the year ending Dec. 4, 1898, amounted 
to £10,283, against £9,924 for the preceding year, equivalent to 
2] per cent. on the ordinary shares on the old capital, after 
paying 4 per cent. on the debentures and 6 per cent. on the 
preference shares. The new lines were rapidly nearing com- 
pletion, and 16 was hoped that the full 104 miles would be in 
operation shortly. The accounts submitted showed a sum of 
£2,673 available for dividend on the shares. Of the total capital 
of £112,000 only 9,600 shares of £10 each had been issued, and 
of these shares 8,000 were fully paid up, representing £80,000, 
and 1,600 were half paid up, representing £8 000, making a total 
of £88,000 paid up, leaving & balance of £8,000 to be paid on 
the completion of the works. The directors proposed a dividend 
at the rate of 4 per cent. on the amounte paid up from dates of 

yment. This amounted to £2,182, leaving £390 to be carried 
orward. "The directors had hitherto received no fees. 

The report was adopted. 


BRISTOL TRAMWAYS COMPANY. 


At the ordinary meeting on Wednesday the report of the 
directors, which appeared in our last issue, was carried. 

At a subsequent extraordinary general meeting a resolution, that 
the capital of the Company be increased to £750,000 by the creation 
of 25,000 new shares of £10 each, was carried unanimoualy. 


NATIONAL ELECTRIC SUPPLY COMPANY, LIMITED. 


The ordinary general meeting of the members of the above Com- 
pany was held at 1194, Fishergate, Preston, on Wednesday, Feb. 8, 
1899, Mr. J. Booth in the chair. 

The Chairman, in presenting the directors’ report and accounts 
for the year ending Dec. 31, 1898 (which were adopted), said the 
Company had obtained a new provisional order enabling them to 
extend mains into the district outside the borough, and had already 
carried them as far as Broughton, with a result which had fully 
justified their enterprise. This year they proposed to carry them 
through Fulwood and Cadley, where they had the promise of a 
large number of consumers. They had also erected new machinery 
at the 0 station, and placed orders for new engines and 
boilers for 700 h. p. The gross profit for the year showed an 
increase of about £1,200.. Thanks to their chief engineer, Mr. 
Tonge, and his efficient staff, the Company was the most economi- 
cally worked company of its size in the kingdom. | 


The following dividends were declared out of the net profits of 
the undertaking for the year ending Dec. 31, 1898: on the £5 000 
preference shares a dividend of 4 per cent. per annum ; on the 
£39,331 5s. ordinary shares a dividend of 23. 6d. per share for the 
half-year ending Dec. 31, 1898, which, with the interim dividend 
already paid, makes a dividend of 5s. per share for the year. 

Mr. John Booth was re-elected as a director, and Mesers. Titus 
Thorp and Ainsworth were re-elected auditors. 

A vote of thanks and confidence was accorded to Mr. Tonge (the 
engineer), Mr. Blackmore (assistant), Mr. Croes (secretary), and 
the whole of their staff for their loyal service to the Company. 


NATIONAL TELEPHONE COMPANY, LIMITED. 


The report of the directors for the half-year ending Deo. 31, 
1898, states that the income accrued in respect of the business of 
the half-year amounts to £573,707. 3s. 6d., as compared with 
£507,602. 174. 3d. for the corresponding period of 1897, being an 
increase of £60,104. 6s. 3d. The working expenses for the half. 
year amount to £319,482. 4e. 4d., as compared with £283,085. 
12a. 11d. for the Gore pond in period of 1897, being an increase 
of £29,376. 11s. 5d. The net result for the half year (after deduct- 
ing the Post Office royalties amounting to £54,356. 12s. 10d.) is a 
profit balance of £206,888. 63. 4d., as compared with £178,457. 
78. 8d for the corresponding period of 1897, being an increase of 
£28,430. 18s. 8d. The rentals carried forward for unexpired terms 
of running contracts amount to £536,654. 3a. 4d., as compared 
with £473,586. 178. 10d. at the corresponding period of 1897, or 
an increase of £63,067. 5s. 6d. Out of the available balance of 
£172,037. 158. lld. shown by the net revenue account, the 
Board will recommend the payment of a dividend at the rate of 
R per cent. per annum. less income tax, on the first and second 
preference shares; 5 per cent. per annum, less income tax, on 
the third preference shares; and 6 per cent. per annum, free 
of income tax, on the ordinary sharea. The Board also pro- 
pose to transfer £50,000 to the reserve fund, and to carry 
forward the balance of £8,287. 15s. IId. The sum of £307,201. 
7s. 6d. has been expended on capital acoount during the 
half-year in the erection of 6,932 additional exchange and 
private lines, and in the construction of underground lines. 
Duden the recent parliamentary enquiry much stress was laid 

t 


upon the fact that the Company is exempt from the conditions as 
to service and charges which, in the case of railway, gas, and 
water companies, are usually imposed by Parliament, Mr. Hanbury 


in his speech in the House of Commons on April 1, 1898, said : 
They (the Company) had not only a monopoly, but one which 
was not under strict control or under stringent regulations. 
Railway, water, gas and electric lighting companies were all 
placed by Parliament under very strict limitations with regard to 
their capital, dividends, rates, and especially preferences, and on 
all these points this telephone company was absolutely unfettered. 
He thought that was a strange state of things." Mr. Hanbury 
had apparently forgotten that this strange state of things’ 

was a direct consequence of the action of the Government them- 
selves, who, in several sessions, vetoed Bills lodged by the Company 
with the express object of obtainiog powers to enable them to carry 
on their businees efficiently, and upon such reasonable conditions as 
might be imposed. In view of what has transpired, the Company 
have again deposited Billa in order that the complaints against 
them as set forth by Mr. Hanbury may be removed. The con- 
tinued and rapid expansion of the Company's business will involve 
the expenditure of a further considerable amount during the next 
few years. The funds at present available on the basis of the 
existing capital powers are already appropriated to works now in 
progress, and the Board will bring forward at the meeting the 
question of provision for the future, and in accordance with the 
e notice will propose a resolution to the effect therein 
indicated. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY, LIMITED. 


Directors: Alfred Sohier Bolton, Esq.; Sir Frederick J. 
Bramwell, Bart, F.R.S. ; Sir Charles Grant, K.C.S.I. ; Granville 
R. Ryder, Esq. ; R W. Wallace, Esq , Q. C. 

Report of the directors (with abstract of accounte) to be presented 
at the twelfth ordinary general meeting to be held at 1, Great 
George-etreet, S. W., on Wedneeday, Feb. 22, 1899, at 5 p. m.: 
During the year the number of houses and shops connected with 
the system has increased from 1 620 on Dec. 31, 1897, to 1,851 on 
Dec. 31, 1898, while the number of lamps calculated on the usual 
basis of 8 c.p. has increased from 137,953 to 156,158. Additional 
capital required by the Company during the year has been raised 
by the issue of £12,785 4 per cent. debenture stock, producing 
£13. 807. 16s.. and by the issue of 1,187 second preference shares, 
producing £7,122. The directors have strengthened the renewal 
account by transferring to it £5,117. 15e. 11d., making the total 
amount placed to that account £25,615. 98. 91. After providing for 
the above amount, aud paying the dividends on the 6 per cent. 
first preference shares to June 30, 1898, on the E per cent. second 
preference sharee to Sept. 30, 1898, and an interim dividend at tbe 
rate of 10 per cent. per annum on the ordinary shares for the first 
half of the year, the balance standing to the credit of the net 
revenue account for the year 1898 ie £6 300. 10s. 11d. Of the 
above sum £1,450 has been appropriated to the payment of the 
firat preference dividend to the end of the year, and £400 has to 
be set abide to meet the portion of the dividend on the second 
preference shares accrued to the same date, leaving £4,450. 
108. 11d., out of which it is proposed to pay a further dividend on 
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the ordinary shares at the rate of 10 per cent. per annum for the 
past half-year, making, with the interim dividend paid to June 30, 
10 per cent. for the year. This will leave a balance of £825. 
10a. lld. Mr. G. H. Hopkinson having ceased to be a director, 
Sir Charles Grant, K.C.S.I., was appointed to fill the vacancy. It 
will be observed that after the general meeting there will be an 
extraordinary general meeting for the purpose of confirming the 
resolution passed on the 1st inst. relative to the Bill now being 

romoted by this Company, in conjunction with the Nottiog Hill 

lectric Lighting Company, the purport of which has been brought 
fully to the attention of the shareholders. In accordance with the 
articles of association, Sir Frederick J. Bramwell, Bart., F. R. S., 
and Mr. Granville R. Ryder, retire from the directorship, and, 
being eligible, offer themselves for re-election. The auditors, 
Mesers. Lovelock, H W. S. Whiffin, and Dickinson, offer them- 
selves for re-election. 


REVENUE ACCOUNT, YEAR ENDING Dec. 31, 1893. 
Dr. Generation of Electricity. E ad. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and 
all expenses of placing the same on 


bho orf! 8 £6,586 16 1 
Oil, waste, water, and engine - room 
Seoree vecstases 806 15 4 


Proportion of salaries of engineers, 
superintendents, and officers, as 
certified by the engineer · in hief. 

Wages and gratuities at generating 
Station ROI RRR 

Repairs, renewals, and maintenance, 
less received for plant and old 
material sold: buildings, .£683. 
Os. 7d.; engines, boilers, and 
dynamos, £1,646. 58. 10d.; other 
machinery, instrumente, and tools, 
£131. 93. 7d.; accumulators and 
accessories, £3,442. 128. 8d.; 
switchboards, £33. 148. 3d. ......... §,937 2 11 


1,100 0 0 
2,086 6 9 


— — 16.517 1 1 
Distribution of Electricity. 
Proportion of salaries of superinten- 


dents and officers, as certified by 


the engineer-in-chief .................. 400 0 0 
Wages and gratuities to lineemen, 
fitters, labourers .................. e. 583 7 4 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials and laying the same ...... 230 9 3 
Repairs, maintenance, and renewals 
of meters .................... ee. —Ó 200 3 9 
Sundry expenses 25 16 2 
— — 1,534 16 6 
Rents, Rates, and Taxes. 
Renta payablld ... 260 0 7 
Rates and takes 3,613 15 7 
— 3,873 16 2 
Management Expenses. 
Directors’ remunerationn ... 1,000 0 0 
Salaries of managing engineer, 
secretary, accountants, clerks, and 
MOBBONZEFS.......0ccccccescssvecesccscecess 1,716 18 11 
Stationery and printing.................. 317 10 9 
General stab lishment charges 377 5 7 
Auditors of Comp ann 52 10 0 
Auditor appointed under the pro- 
visions of the order . 60 0 0 
3,524 5 3 
Law epenses e e e e be ede ee 122 15 10 
Depreciation. 
Depreciation in respect of leasehold 
NC ²⁰˙ A 8 2900 0 0 
Renewal and maintenance of build- 
ings, plant, mains, etc., £11,580. 
lls. 10d. ; Jess amount expended 
during the year as above, 46, 462. 
lös: 11d. seitdem reve 5,117 15 11 
Special Charges. 
Tusursnesss ee i eek E ited 505 11 6 
Cost of conversion to 200 volts......... 302 18 65 
— 6,216 5 10 
Total expenditureꝛʒw ene 31,789 0 8 
Balance carried to net revenue .................... . 14,542 11 4 
£46,331 12 0 
Cr. £ s d. 
Sale of current per meter 5d., 6d. per B.T.U. lesa 
rebates and bad debte (unite, 2,081,074)............ 43,561 13 10 
Sale under contractstttttᷣ e ãã . 505 15 6 
44,067 9 4 
Rental of meters and other apparatus on con- 
sumers’ premises, £1,463. 6s. 3d.; and sale and 
repairs of lamps, etc., £44. 9s. 2d. .................. 1,507 19 5 
Leasehold property: rents receivable, £857. 9a. ; 
less repairs, £108. lls. 9d.; and transfer fees, 
£7. 108, 25. i VEEE E EE ß S EE 756 7 3 
£40,331 12 0 


GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ ad, 
Capital account—amount received ................. ... 218,435 0 0 
Sundry tradesmen and others, due on construction 

of plant and machinery, fuel, stores, etc., on 

open accounts, to Dec. 31, 1898........................ 7,694 19 11 
Net revenue account—balance at credit thereof ... 6,300 10 11 
Renewal fund account—balance at credit thereof... 25,615 9 9 
Depreciation fund account works on leasehold pro- 

PORY . c 1.783 5 11 

£289,529 6 6 

Cr. Assets. £ a.d. 
Capital account—amount expended for works 263,481 3 6 
Stores on hand at Dec. 31. 1898 : coal, £214. 12s. ; 

oils, waste, etc., £112. 0s. 2d. ; general, £1,020. 

3s. 8d. ..... r dva satu piace eo KR Ue ERU ENIS 1,346 15 10 
Sundry debtors for current supplies to Dec. 31, 

T399 ————————— Á— 15,163 11 6 
Other Gebtors.............. D B B! P ⁊. 463 14 5 
Cash at bankers, in hand, and on deposit .......... 8 9,374 1 3 

£289,829 6 6 


BLACKPOOL AND FLEETWOOD TRAMROAD COMPANY. 


The ordinary half-yearly meeting of this Company was held on 
the 10th inst. in the Accountants’ Hall, 65, King-street, Man- 
chester, Mr. George Richardson, chairman of the Company, 
presiding. 

In moving the adoption of the report (published in our last 
issue), the Chairman said the report was all the more satisfactory 
in that it only represented 54 months’ working. The traffic was 
most eatisfactory, and greater than the directors had ventured to 
anticipate. The Company had made a mistake at the oustet in 
not having sufficient capital to go on with. Consequently they 
had decided to increase the capital and to provide increased 
accommodation in various ways to enable the Company to deal 
with the enormous traffic in à satisfactory manner. The working 
expenses came to about 42 per cent. 

he resolution was seconded by Mr. R. H Preatwich (deputy 
chairman). 

In answer to a question, the Chairman said that in a very short 
time the Company would be able to put 27 cars in use, as against 
the eight that ran last season. 

The report was adopted, and a dividend at the rate of 8 per cent. 
per annum was declared. Messrs. R. B. Barningham and R. 8. 
Boddington were reappointed directors of the Company, and it was 
agreed, as Mr. Alexander Bruce had resigned his seat on the Board, 
to reduce the number of directors to six. 'The meeting further 
agreed, on the proposal of Mr. J. R. Aked, seconded by Mr. 8. 
Burrows, to allow the directors £1,500 for their services up to the 
end of last December, and £800 per annum in future. Mr. W. 
Aldred having been reappointed auditor, the thanks of the meeting 
were accorded to the directors and the staff, and with this the 
proceedings ended. 


LIVERPOOL OVERHEAD RAILWAY COMPANY. 


At the half-yearly meeting of the es ita Overhead Railway 
Company, held on the 14th inet. in Liverpool, Sir William 
Forwood: who presided, stated that the gross profits of £40,655 
showed an increase on the corresponding half of 1897 of £3,097. 
The directors pro & dividend at the rate of 4 per cent. per 
annum on the ordinary shares compared with 34 per cent., leavin 
£4,586 to be carried forward. Their passenger traffic had iner 
from 34 millions to nearly 10 millions in the short space of six 
years. This justified the belief that any loss of traffic owing to 
the competition of the Corporation’s electric trams to the south 
end of the city would be amply made up in the general growth of 
traffic slong the dock line. The report was adopted. Sir William 
Forwood and Mr. H. Brocklebank were re-elected directors. 
Afterwards a special meeting was held to consider a proposal to 
introduce into Parliament a Bill ‘‘to empower the Liverpool 
Overhead Railway Company to take on lease certain authorised 
tramways in the districte of Waterloo-with-Seaforth and Great 
Crosby, to authorise the construction of additional tramways, and 
for other purposes.” The formal resolution for the promotion of 
the Bill was carried unanimously. 


YORKSHIRE HOUSE-TO-HOUSR ELECTRICITY COMPANY, 
LIMITED. 


An extraordinary general meeting of the shareholders in this 
Company was held on the 10th inst. at the Great Northern Railway 
Station Hotel, Leeds, Mr. Grosvenor Talbot in the chair. A grant 
of £210 was made to Mr. Robert Hammond, the consulting elec- 
trical engineer, as an acknowledgment of his services in connec- 
tion with the formation of the Company. 

At another meeting which followed, the resolution passed on 
Jan. 24 voluntarily winding up the Company was formally con- 
firmed, and Mr. Grosvenor Talbot (the chairman) was appointed 
liquidator. The directors of the Company, other than the chair- 
man, were, on the motion of the latter, appointed as an advisory 
committee. Mr. John Gordon, of Leeds, chartered accountant, 
was appointed auditor to supervise the accounts of the liquidator, 
and a vote of thanks to the chairman closed the proceedings. 
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INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED. 


Directors: The Hon. Henry Marsham, chairman; Major Leonard 
Darwin ; A. Westin Jarvis, Eeq.; Abraham Scott, Esq.; S. 
Wm. Silver, Esq. ; Matthew Gray. Esq., managing director. 

Report of the directors for the year ending Dec, 31, 1898, to be 

resented at the thirty-fifth ordinary general meeting of the share- 

olders to be held at the Cannon-street Hotel, E.C., on Thureday, 
Feb. 23, 1899, at 12 noon : 

The accounts show, after provision for doubtful debts, a net 
pront for the past year of £62,922. 28. 2d. Adding £13 173. le. Id. 

rought forward, and deducting £12,500 interim dividend paid in 
July, there remains a disposable balance of £62,895. 3a. 3d. The 
directors recommend the distribution of a dividend of 15s. a share, 
free of income tax, amounting to £37,500. making, with the interim 
dividend paid in July, a total payment of 10 per cent. for the 
year, and leaving £25,395. 3s. 3d. to be carried forward. The 
general business has been more profitable during the past year 
than in 1897, the selling prices of goods having been advanced to 
meet the increase in the cost of the raw materials. The cable 
vessels have been moderately employed. The high efficiency of 
the Silvertown and Persan factories has been maintained by con- 
stant renewals and by the replacing of plant and machinery where 
improved methods of manufacture have eo required. The employ- 
ment of electricity for the transmission of power is being extended 
at the works. The Melbourne agency has been reinstated in its 
original quarters, the burn-out block having been reconstructed. 
Mr. Silver and Mr. Scott, the directors retiring by rotation, offer 
themeelves for re-election. 


BALANCE-SHEET, Dec. 31, 1898. 


Dr. Capital and Liabilities. £ s. d. 
Authorised share capitalllllwñl] lll. 812 000 0 0 
Share capital amount paid on issue of 50,000 

shares of £10 each. o osoro 500, 000 0 0 
Mortgage debent urmes Z ꝙ 300,000 0 0 
Reserve fun „Vb é „V q 450,000 0 0 
Debts and loan owing by the Company ............ 56,372 17 7 
, arrosan e rT NEEG 6,033 7 4 
Unclaimed dividends .......................... ......... 22 10 0 

Profit and loss account— 
Balance at Dec. 31, 1897 ... ...... £50,673 1 1 
Lese dividend paid Feb., 1898... 37, 0 0 
13.173 1 1 
Profit for the year 1898.............. 62,222 2 2 
75,395 3 3 
Less interim dividend paid July 12,500 0 0 
— 62,895 3 3 
£1,374,323 18 2 

Cr. Assets and Expenditure. £ a d. 
Freehold and. leasehold premises (Silvertown, 

Persan, London, and Liverpool), machinery, 

and steamshipdeeeee t 497,593 15 11 
Debte owing to the Company... / . 147,690 18 11 
Bills receivable i5. oett tis eren roo eben een o eevais 6,432 9 11 
Cash on deposit with bankers, in current account, 

aud in hand, acsi C d ee eR EE R Re tC va và 21.955 19 2 
Stock-in-trade, including 150 miles of cable laid. 269,202 19 7 
Debentures and shares in other companies ......... 211,556 6 0 
Cash, stock, debts, etc., at Persan and agencies, 

after deducting liabilities .. ........................ 219,891 8 8 


£1,374,323 18 2 
PRorrr AND Loss ACCOUNT, YEAR ENDING Dec. 31, 1898. 


Dr. £ 8. d. 
Salaries, commission, rent, rates and taxes, 

repairs, and general expenses sosse 56,296 1 
Mo debenture interesse 12 000 0 
P/ ²⁰˙Am mß m 1.094 15 
InéoinB , 4 ceteseanvacedeustadeutene 1,479 11 


Debent ure stampe — balance written off 


e 
89 ooo Om 


Depreciation written off buildings and machinery 16,487 17 
i r8’ remuneratiou/k . . 3,358 0 
Balance — profit for the year . 8 62,222 2 
| £153,438 7 2 
Grosa profit for the year, after making provision £ s. d. 
for doubtful debt . 153,438 7 


2 
£153,438 7 2 


CENTRAL LONDON RAILWAY COMPANY. 


Sir H. Oakley, who moved the adoption of the report (already 
published by us) at the seventh ordinary meeting of this Company, 
ou Wednesday said the whole of the work was progressing satis- 
factorily from end to end of the line. As to when the line would 
be ready for traffic, they had abandoned the hopes of completing 
by June, and were asking Parliament far sn extension of time for 
another year, although they did not anticipate making full use of 
the privilege. 

Lerd Colville of Culross seconded the adoption of the report, 
Which was agreed to. 


BELFAST STREET TRAMWAYS COMPANY. 


The fifty-third ordinary general meeting of this Company was 
held on Tuesday at the Offices, Poultry. 

Mr. George Richardson, who presided, said that the results of 
the last half-year were satisfactory. The total receipts had 
amounted to £64,419, as compared with £60,533, or an increase of 
about £4,000, and the general expenses to about £14,000, against 
£13,619. The balance on revenue account was £18,417, againat 
£17,120. The directors had resolved to place £4,000 to permanent- 
way reserve, raising that fund to £5,000. The Corporation of 
Belfast were applying to Parliament for power to construct about 
92 miles of tramways in extension of the Company's system, and 
negotiations were proceeding with & view to euch exteneions beiu 
worked by the Company, on terms by which the Company wi 
pay to the Corporation 54 per cent. per annum on the coet of the 
construction of the extensions, the Corporation maintaining the 
same, the Company payiog all ratem, taxes, and outgoings in 
respect of the working, and being entitled to the entire receipts. 

he report was adopted. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Huddersfield. —The Electricity Committee of the Corporation 
invite tenders for complete switchboard. Tenders by 27th inst. 

Croydon. — Tenders are invited for supply of coal for use at the 
electricity works, Croydon, for the Town Council Tenders by 
20th inst. 

Bury.—The Sewage Committee invite tenders for the wiring for 
lighting and motive purposes at the sewage works. "Tenders by 
22nd inst. 

Edinburgh.—The Council are prepared to receive tenders for 
installing the electric light at Tollcross tramway power station. 
Tenders by March 6. 

Huddersfield.—The Electricity Committee of the Corporation 
are prepared to receive tenders for mechanical coking stokers. 
Tenders by 27th inst. 

Ecclesall Bierlow.—The Guardians invite tenders for the supply 
and erection of an electric light plant at their workhouse, The 
Edge, Sheffield. Tenders by Feb. 27, 

Greenock —The Board of Police invite tenders for the supply 
and erection of the various plant (low-tension system) for their 
electricity works. "Tenders by March 3, 1899. 

Canterbury.—The Lighting Committee of the Corporation invite 
tenders for the supply and erection of various plant for the 
municipal electricity works. "Tenders by March 14. 

Gloucester.—The Electricity Supply Committee are prepared 
to receive tenders for the supply and erection of various plant at 
the municipal electricity works. Tenders by Feb. 28. 

Edinburgh.— The Magistrates and Council invite tenders for 
an overhead travelling crane and storage batteries for their electric 
lighting station in Macdonald-road. Tenders by Feb. 20. 

Bury.—The Sewage Committee invite tenders for the supply 
and erection of three electric motors at their sewage-disposal 
works, Livesey Fielde, within the borough. Tenders by 21st inst. 

Edinburgh.—The Magistrates and Council invite tenders for 
works in connection with their electric lighting station in Mac- 
a particulars of which appear elsewhere. Tenders by 

eb. 27. 

Dublin. —The Corporation invite tenders for the supply of 
incandescent lamps for working at 200 volts. The total number 
required is nob less than 8,000, of various candle-powers. Tenders 
by 24th inst. 

Oldham.—The Electric Light Committee invite tenders for two 
Lancashire steam boilers, 28ft. by 8ft. Specification can be seen 
at the office of Prof. Kennedy, 17, Victoria-street, Westminster. 
Tenders by Feb. 28 

Redditch.—The Urban District Council invite tenders for about 
100 alternating-current meters. Particulars can be obtained 
(£2. 23.) from Mr. J. A. MeMullen, M. I. E. E., Hornchurch, Essex. 
Tenders by Feb. 27. 

San Severa (Italy)— Tenders are invited for the electric 
lighting of the town. Particulars are to be obtained from, and 
tenders addressed to, the Corporation (Syndaco) of San Severa, 
Province of Foggia, Italy, by Feb. 25. 

London, N.—The Shoreditch Veetry are prepared to receive 
proposale and to contract with any person or persons for various 
articles and worke, for particulars of which refer to our advertis- 
ing columns, Tencers by 28th inst. at 6.30 p.m. 

Piedrahita (Spain).—Tenders are asked for the electric lighting 
of the town. The estimated cost is 33,750 pesetas, and the deposit 
required is 3,375 pesetas. Tenders are to be addressed to the 
Syndaco of Piedrahita, province of Avila, by March 9. 

Edinburgh. —The Council invite tenders for the following works 
in connection with their electric lighting station in Macdonald- 
road: Contract No. 7: Condensing plant, with water-cooling 
tower, feed-water tanks, and filters. Tenders by March 6. 

Wolverhampton.—The Lighting Committee invite tenders for 
an extension of the electric lighting station, Commercial-road, 
Wolverhampton. Particulares may [^ obtained of Mr. J. W. 
Bradley, C. E., Town Hall, Wolverhampton. Tenders by Feb. 27. 

Manchester.—The Tramways Committee of the Manchester 
Corporation invite tenders for supply of sample electric tramcars, 
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Specifications and forms of tender may be obtained on application 
to Mr. J. M. McElroy, secretary, Tramways Department, Town 
Hall, Manchester. Tenders by 20th inst. 

Pernambuoo.— The Government of the State of Pernambuco 
invite tenders for the construction of an electric tramway to run 
between that city and Olinds, situated at about three miles 
distance. Tenders, duly sealed, must be addressed to the Sec- 
retaria da Industria, Pernambuco, and should be received there 
not later than March 18. 


Lewes.—The Corporation invite offers from responsible com- 
panies or pereons willing to establish an electricity supply under- 
taking under and subject to the provisional order of 1898. 
Particulars may be obtained at the offices of Mr. F. J. Warden- 
Stevens, Connaught Mansione, 34, Victoria-street, Westminster, 
S. W., or at the office of the Clerk, Town Hall, Lewes on deposit 
of £5. 56. Tenders by March 24. 

Belfast.— Tenders are invited for the supply and erection of 
the following, for the Electric Committee : (Section C, 7) water- 
tube boilers, two 124-kw. steam dynamos, switchboard. Specifica- 
tion and conditions of contract may be obtained on application to 
Mr. Victor A. H. McCowen, city electrical engineer, on payment 
of £1. le. per copy, which sum will be refunded on the return of 
the specification with a bona fide tender. Tenders by 10 a.m. on 
23rd inet. 

Dupdee.—The Gas Commissioners invite tenders for the supply 
and erection of the following plant at the electric station, Dud- 
hope-creecent-road. Dundee: (Contract No. 12) four Lancashire 
boilers ; (13) two 450-h.p. steam-engines and dynamos; (14) one 
700-b.p. steam-engine and dynamo. Specifications, etc., may be 
obtained from Mr. Walter H. Titteneor, Dudhope-crescent-road, 
Dundee, on deposit of £1. le., which will be returned on receipt of 
a bona fide tender. Tenders by March 15. 

Shanghai.—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streets of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
equare, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
& bona fide tender be made by thedepoeitor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dynamo, Shanghai ; 
„ABC,“ fourth edition, and Engineering codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession," must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on June 30. 

Shanghai.—Thbe following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Lang ·king- pang: Resolution VIII. —Tbat the Council be 
and ie hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in ite 
discretion grant a franchise with a view to the community bein 
supplied with an adequate and efficient telephone service at a fixed 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
vo a telephone system in Shanghai. Plans may be seen and 
particulars obtained on application to Messrs. John Pook and Co., 
8, Jeffrey's-square, St. Mary-axe, London, E.O., on a Bank of 
England note for £100 eterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering" codes used). Sealed 
tenders, endorsed Tender for Telephone Concession,” to be sent 
to Mr. J. O. P. Bland, secretary, Oouncil-room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Morecambe.—The Urban District Council have accepted the 
terms of Messrs. Stoddart and Co., for free wiring. 


Buxton.—The Urban District Council have accepted the tender 
of Messrs. Vickers, of Nottingham, for the building of the 
generating station. 


J Burntisland (Scotland).—The tender of Mr. J. Wishart, Kirk- 
caldy, has been accepted for electric bella and smiths’ work at the 
new street buildings at the Port. 

Gravesend.—Messrs. Stone’s estimate of £78. 10a. for 25 arc 
lampe, including burners, and shifting and fixing five other lamps 
in the fish market and covered market, has been accepted., 


Beckenham. —With reference to the electric lighting tenders it 
is proposed that the Council entertain the tender of the British 
Insulated Wire Company, subject to certain details being agreed 
upon between the officers of the Council and the company. 


Edinburgh.—The Electric Lighting Committee of the Town 
Council bave accepted the estimates of Messrs. Redpath, Brown, 
and Co., Edinburgh, and Arrol’s Bridge Company, amounting to 
over £10,000, for the iron and steel work of the M’Donald-road 
electric light station. 

London, N.W.— The St. Pancras Vestry have received 
the following tenders for supply of 50 arc lamp columns: 

McDowell, Steven, and Oo., design No. 1 £9. 9s. ; design No. 2 


£9. 2a. 6d. ; W. McFarlane and Co., £9. 14s. and £10 respectively; 
Falkirk Iron Company, design No. 1 only, £10. The tender of 
<a eas Steven, and Co. accepted for design No. 2, £9. 2s. 6d. 
each. 


Burton-on-Trent.—The Committee have received the following 
tenders for the supply of three boilers at the generating station : 


Galloways, Limited .................. i 4 . £2 325 
A. Anderton and Sons 1,979 
rr 1,920 
Tinkers, Emitter annaS 1,875 
E. Danks and Co., Limited, Oldbury ............................-. 1,595 


Bury St. Edmunds.—The Electric Lighting Committee have 
accepted the following tenders: Messrs. Davey and Co., for boiler 
plant, £1,495; Messrs. Fowler and Co., for engine-house plant, 
£5,793; the Callender Cable and Oonstruction Company, for 
mains, £2,994; Messrs. Grimwood and Sons, for buildings, £3,470 ; 
payment to engineers, £850; payment to the clerk of the work, 


£100 ; payment for legal expenses, £100 ; payment for incidentals, 
£448 —total, £15,250. 


Watervillo (oo. Kerry).— The Commercial Cable Company have 
received the following tenders for building cable station, offi :es, 
and dwellings for officials at Waterville, co. Kerry: 


D. Foley, Waterville .............. cerent £5,450 0 0 
Collen Bros., Dublin 5.050 0 0 
Hemming way, Belfaat........ .............. . ͥ 4,472 2 2 
S. Hill, Cork (aoGeDted). iere ro ver eI ERR eorr 4349 0 0 
Jones, Dunmanwa˖nnnn % 4,317 0 0 
Healey, Tr ale . 4 296 16 8 


Note. — The above are for cable station only, the dwellings for 
officials being postponed. 


London.—The Metropolitan Asylums Board have received the 
following tenders for the proposed electric lighting works at the 
Northern Hospital : 


Section 1.—Switchboards, booster, and connections. 


5 Darlington SA er po n £463 10 0 
Gener ectric mpany, Limi 69, Queen 
Victoria-street, E. Cee osse srece 482 10 0 
Verity's, Limited, 51, King-street, Covent Garden 634 10 6 
Fuller-Wenstróm Electrical Manufacturing Company, 
28, Brick-lane, . 88 690 15 0 


Consulting engineer's estimate, £600. 


Section 2.—Battery. 
Hart Accumulator Company, Limited, Marsh- A. 
gate-lane, Stratford ............ 3 . 4. £518 12 0 £15 4 0 


Pritchetts and Gold, Feltham, Middlesex ...... Informal. — 
D.P. dr oa da Limited, 66, Victoria- 

stroet, . y sap PASTE 370 10 0 5510 0 
Laing, Wharton, and Down, 88a, New Bond- 

street; . eror tive LER Ern OUS 380 0 O 1610 0 
Chloride Electric Storage Syndicate, Limited, 

Clifton Junction, near Manchester .. ......... 4100025 0 0 
Tudor Accumulator Company, Limited, 16, 
' Vietoria-street, S. WWhõc . 414 0 0 28 0 0 
Epstein Accumulator Company, Limited, 34, 

Victoria-street, B. W.  ...cccccscsseccemvscvecsens 420 18 0 3710 0 
T. Scott Anderson, Royal Insurance - buildings, 

nonne aces 450 0 0 55 0 0 
Lithanode Electric Storage Company, Limited, 

4274, Strand, W.O. ............ . cerent 468 9 0 21 0 0 
Electric Power Storage Company, Limited, 

4, Great Winchester-street, K. 0 PE O 457 0 O 3910 0 

Consultin engineer's estimate, £400. 
A. Annual maintenance for five years. 
Section 5.— Electrical mains. 

Callender's Cable and Construction Company, Limited, 

90, Cannon-street, E. O . " 773 1 6 
British Insulated Wire Company, Limited, Prescot, 

Lancashire ...... —— ——— n 903 15 8 
Johnson and Phillips, Electric Cable Works, Old 

, . rrr eeo xi do Seve 925 0 0 
Laing, Wharton, and Do kum. . 1.110 10 0 
T. Scott Anderson cesses 1,363 0 0 
Western Electric Company, North Woolwich, E.......... 9,604 12 6 


Oonsulting engineer’s estimate, £1,100. 
Section 4.—Steam exhaust, feed, and drain pipes. 


R. W. Blackwell and Oo., 39, Victoria-street, 8. W.. 732 0 0 
R Taylor and Sons, Marsden, Yorks .............. . 840 0 0 
Babcock and Wilcox, Limited, 147, Queen Victoria- 

F sopiesc: ciecie aspasia nen DEAE iTe 927 0 0 
G. Wailes and Co., 258, Euston-road, N. MW... " 0 

Consulting engineer's estimate, £400. 
Section 5.— Wiring and fittings. 
R. Whipp and Co., 45, Cannon.street, Manchester...... 2,750 0 0 
G. Weston and Oo., 58, Fenchurch- street, E. O. 

(accepted) ........... ..... . ———— n 2,875 0 0 
Benham and Sons, Limited, 50, Wigmore-street, VW. . 2,902 1! 8 
T: Scott Andere.. o EUR UE Fd KL USD 2,935 0 0 
Wells and Oo., Paddington- street, W...... . 3.081 0 0 
G. F. Ratcliff and Co., 558, Oxford- street, Mũñ˖ 3 373 0 0 
Laing, Wharton, and Dow ã 3,727 0 0 
Drake and Gorham, 66, Victoria-street, S. W. ............ 3,900 0 0 
H. G. Ellis and Co., 2, Princes-mansions, Victoria- 

street, S. W... CCC . 4, 0 0 


Consulting engineer's estimate, £2,850. 
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Leyten.—The following tenders have been received by the 
Electric Light Committee for motor-generator, etc. : 


dis ica E vi Ese T 105 0 0 
Electric Construction Company, Wolverhampton . . ... 161 10 0 
Brush Electrical Engineering Company... ................. 96 0 0 
J. Fowler and Oo., Leeds ............... eee 157 0 0 
General Electric Company, London 90 10 0 


Lendenderry.— The Corporation have received the following 
tenders for the supply of arc lamp globes and carbons during year 
ending Dec. 31,1899 : 13mm. carbons—Braulik and Co., 217, Upper 
Thames-street, E.C., 44s. 10d. per 1,000ft. (accepted) ; F. Henrion 
and Co., 75, Mark.lane, 34s. lld.; English Electric Company, 
Brymbo, 39s. 6d.; Crompton and Co., Chelmsford, 40s. ; Cox- 
Walker and Co., 40s.; General Electric Company, 41s. ; Mavor 
and Co., 41s. 3d. ; Brush Company, 416. 44d. ; Buck and Co., 
43e. 10d. ; Pollard and Co., 44e. 3d. ; Johnson and Phillips, 47e. ; 
Siemens Bros., 55e. ; Edison and Swan, 55s. 74d. 16in. opalescent 
globes—Irving, ers, and Co., 43. 8d. each (accepted) ; Edison 
and Swan, 5e. 3d.; Cox. Walker and Co., 65.; A. and R 
Cochran, 7s. 3d.; Crompton, 7s. 6d. ; De Grelle Hondret, 8s. 6d. ; 
Johnson and Phillips, 9s. ; General Electric Company, 10a. 


Lyan.—The following tenders have been accepted: Messrs. 


0. E. Spagnoletti and Crookea, of Goldhawk Works, London, for: 


the wiring and fittings for the town hall and municipal buildings 
wiring throughout, £202. 10s. ; fittings, lampe, etc., £278. 5s. 6d. 
The work covers the wiring of all the public offices, police offices 
and cells, superintendent's house, assembly rooms and rooms 
adjoining, passages, kitchen, etc. The total number of lamps will 
be 213 16-c.p., and 140 special 5-c.p. imitation wax candle lamps 
for the candelebra in the assembly and card rooms. For the 
supply of lamp-poste, brackets, and fittings for the public lamps: 
Mesers. Siemens Bros. and Co. for 22 arc lamps, and 225 pairs of 
16-c.p. incandescent lamps. The total cost will be about £1,900. 
Messrs. J. and A. Laws, of Glasgow, for the necessary poste and 
brackets for the foregoing lamps. The total cost will come to 
£827, which includes the conversion of the existing central lamp 
in Tuesday Market. 


BUSINESS NOTES. 


Basingsteke.—The Corporation have decided to apply for an 
electric lighting order. à id 

Crewe. — The extension of the electric lighting scheme down 
West-street is being considered. 

Portsmouth. —The Town Oouncil have unanimously adopted 
the overhead system of electric traction. 

_ Dewsbury.—At a recent meeting of the Corporation an increase 
in the use of electrical energy was reported. 

, St. Paul's.—The Dean and Chapter have resolved upon an 
installation of the electric ligbt, which will cost £5,000. 

Grimsby. —The Town Council are about to apply for authority 
to borrow an additional £5,000 or £6,000 for electric lighting. 

, Rothesay.— The Town Council have decided to adopt an electric 
21 8006 scheme for the front of the town at an estimated cost of 

Devonport.—It is estimated that the cost of carrying out the 
work included in the Corporation tramways provisional order will 
be £10,277. ' 

Gingham. —The District Council have decided to ask Mr. 
Jasper upon what terms he would be willing to sell his electric 
light undertaking. 

Bangor.— The Local Government Board bave sanctioned the 
loan of £14,150 for tbe purposes of electric lighting and the pur- 
chase of the requisite land. 

City of London Electric Lighting Company, Limited.—The 
transfer books and register of members of this Company are closed 
until March 1, 1899, inclueive. 

London County Council.— At the usual weekly meeting of the 
Council on Tuesday, it was agreed to lend the Newington Vestry 
£10,000 for electric lightiog works. 

Morecambe.—The Electric Light Committee have reduced the 
price of the current for electric lighting from 6d. to 3d. per unit, 
the reduction to take effect on April 1. 

Yarmouth —The Electric Lighting Committee are considering 
the question of extension of plant at the generating station Thirty 

ditional arc lamps are to be ordered. 

Roehdale.— With reference to our note in our last issue, we 
learn that the Local Government Board have now decided to 
sanction the loan of £30,000 applied for. 

Hampton Wiock.—It is proposed that the District Council 
should approach the Kingston Corporation with a view to having 
their electric lighting carried into Hampton Wick. 

Burton-on-Trent.—The tenders have been referred back for a 
month on account of a doubt as to whether the firm who had 
sent in the lowest tender would pay standard wages, 

_ Highland Water-Power Bill.—At a recent meeting of the 
inbabitante of Onich and North Ballachulish a number of resolu- 
tions in favour of this Bill were unanimously adopted. 

Maidstone. —'The Council are considering a report, a portion of 
which is given in another column, of Messrs. Kincaid, Waller, aud 
Manville on electric lighting. The estimate is £36,000, 
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Rawmarsh.—At the monthly meeting of the District Council 
on Wednesday it was pointed out that in the near future it was 
proposed to take into consideration tlie question of electric lighting. 

Gosport.— The advisability of making an application for a 
provisional order for the purpose of lighting the district by 
electricity has been referred to a committee of the District 
Oouncil. 

Merthyr.—The Urban District Council on Wednesday agreed 
upon the British Electric Traction Company's terms for their 
support to the provisional order for lighting the district by 
electricity. 

Darwen.—At the last monthly meeting of the Town Council it 
was stated that progress was being made with the electricity 
works, and it was hoped soon to be in a position to supply the centre 
of the town. 

Heacham.—The Parish Council have agreed. in view of the 
lighting of the parish by electricity, to adopt the Lighting Act 
if they can make suitable terms with the company which it is 
proposed to form. 

City Lunatic Asylum. —The Corporation of London have decided 
to make further improvements at the City of London Lunatic 
Asylum at Stone, which includes an installation of the electric 
light in the agylum. 

Glasgow.—The Electricity Committee have confirmed a minute 
of a special sub-committee recommending the Corporation to 
pay £30 000 for the buildings, plant, and rights of the Kelvinside 
Electricity Company. 

Southampton.—The deputation recently appointed by the Town 
Council, consisting of three members of the Tramways Committee, 
with one official and the electrical engineer, are to visit Dover, 
Leede, Bradford, and Glasgow. 

Chichester. —The City Council have instructed the surveyor to 
prepare plans on s scheme for the coneideration of an expert. 
Under this scheme ib is proposed to establish electric light worke, 
with refuse destructor, at St. James's. 

Bolfast.—The explosion which occurred last week in Ann-street 
is said to have been caueed by an electric spark igniting an accu- 
mulation of coal - gas ina culvert. Two pedestrians, a man and 
woman, were injured, but not seriously. 

Ayr.—With reference to the paralleling of Nos. 1 and 2 

enerators of Ayr electricity works, which had been deferred 
or several years, the Town Council agreed on Tuesday to em- 
power the Lighting Committee to do the same. 

8t. James's.—The Vestry have received a letter from the 
Vestry of St. Martin-in-the-Fields stating that they have requested 
the London County Council and the City Corporation to oppose the 
Bills promoted by the National Telepbone Company. 

Keswiok.—The District Council have asked the Keswick Gas 
Company and the Keswick Electric Lighting Company to tender 
for public lighting, including the fitting up of the lamps and 
extinguishing tbe light, at a certain price per annum. 

Hornsey.— With regard to the Highgate and Finchley tramways 
and the Finchley and Hendon light railways, the Council will be 
represented at the conference to be held with regard to the former, 
as well as at the enquiry with regard to the latter line. 

North Stsffordshire Railway Company.—At the half-yearly 
meeting of the North Staffordshire Railway Company, the Chairman 
said that during the past year three of their trains had been fitted 
with electric light and two more were now being fitted. 


Oswestry.—The Watch Committee of the Town Council are 
considering the advisability, terms, etc., of acquiring the under- 
taking of the Oswestry Electric Lighting Company. The borough 
surveyor has been appointed electrical inspector for the borough. 


Plymouth.—The Borough Council have practically abandoned 
the idea of applying to the Board of Trade requiring the Plymouth, 
Stonehouse, and Devonport Tramway Company to aell to the 
Corporation the portion of their undertaking within the borough. 


Ingleton.-- A company is to be formed, to be called the Ingleton 
Electric Lighting Company, with a capital of £2,500 in £1 shares. 
A working committee has been appointed by a public meeting 
to canvass the town and ascertain what share capital can be 
obtained. 

Gateshead and District Tramways Company.—Anp extra- 
ordinary meeting of the shareholders was held at the depót, 
Sunderland-road, last week, at which a resolution was 
approving of the Gateshead and District Tramways Bill now 
Parliament. 

Dukinfield.—A movement is on foot for the erection of a new 
ring spinning mill. It is intended to have a capital of from 
£80,000 to £100,000, and to have the concern fitted up in the 
moet modern style, with electric lighting throughout and triple- 
expansion engines. 

Larne.—The Larne Electric Light Works, Limited, have lodged 
with the Town Council a plan showing the transformers at present 
on the lamp- posts placed in chambers underneath the footpaths. 
The Board have referred the plan to the Improvement Committee 
and surveyor for report. 

Taunton.—The Electric Lighting Committee’s report to the 
Town Council states that the accounts of the electric lighting for 
the year ending Dec. 31 last show a balance to the good on net 
revenue account of £794. lls. 9d. An increase in the salary of the 
electrical engineer is recommended. 

Pontefract.—The Guardians have asked Mr. Holiday, jun., of 
the Ackton Hall Colliery, to report upon the proposed scheme 
for lighting the workhouse by electricity. The cost lof the 
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scheme is stated at £1,075, and it is said that in comparison to 
gas £100 per annum would be saved. 

Wrexham.—Mr. W. H. Trentham has been engaged to advise 
the Council on the proposed electric lighting and refuse destructor, 
and also upon the advantage or otherwise to the Council to provide 
motive power for the tramways. (This note erroneously appeared 
under ‘‘ Oswestry "' in a former issue.) 

Rochester. —The city surveyor having reported that the electric 
light company in laying their mains in King’s Head-lane had 
diverged from the line shown in the deposited plans, and that 
he had therefore stopped the work, the company has been aaked 
to deposited amended plans for approval. 

Whitehaven.—The Corporation have under consideration the 
question of increasing the voltage of their electric current from 
240 to 480 on account of the heavy pull now made on the current 
in the centre of the borough. This way out of the difficulty would 
be cheaper than the laying of additional cables. 

Colne.— At a special meeting of the Colne Town Council on the 
13th inst. it was resolved that application be made to the Light 
Railway Commiesioners for an order, under the provisions of the 
Light Railway Act, 1896 authorising the construction and working 
of a light rail way comprising four sections of line. 

Southport. —At the monthly meeting of the Town Council on 
Tuesday it was stated that the Council would be able to reduce 
the rates by a balfpenny in the pound on account of the profits 
for the year made out of their electric undertaking. At the same 
time they hoped to reduce the price to their customers. 

St. Marylebone.—At the meeting of the Vestry yesterday a 
report was received from the Worke Committee recommending, 
as regards the question of extending the incandescent scheme of 
public lighting in Marylebone-road, that the Vestry take no action 
mone matter pending the result of the Marylebone Electric Light 

ill. 

Aberdeen.—A sub-committee of the Tramways Committee is 
about to visit Edinburgh with a view to purchasing second-hand 
cars which will shortly be for sale. The committee also intend to 
purchase eight electric cars for the Woodside section. At next 
week’s meeting the question of traction for that section will be 
discussed. 

Barrow. — The Electric Lighting Committee have been 
authorised to take into consideration at once the desirability of 
extending the plant sufficiently to cope with the sapply for next 
winter. Alterations to the station estimated to cost £85, and the 
purchase of furniture to cost £150 for the offices, etc., have been 
agreed upon. 

Ecoles.—The recent temporary failure of the electric light is 
stated to have reeulted from a very trivial cause, being ascribed 
to water which, owing to the cables being laid in exceptionally 
bad weather, bad got into the insulating material near the joints, 
thus causing short-circuiting and the burning of tbe cable at 
those points. 

Liverpool Tramways.—At the last meeting of the Tramways 
Committee the Staff Sub-Committee recommended that the salary 
of Mr. Collis, assistant engineer of tramways, should be increased 
by £30 per annum. The Chairman said, with regard to the financial 
position of the Tramways Committee, that they would have fa 
substantial balance to carry forward. 


Bath.—4A second company is now proposing to supply the town 
with an electrical tramway system. The committee of the Cor- 
poration who are dealing with the matter have resolved that, if 
there are to be electric trams in Bath, they must be under the 
control of the Corporation. A deputation is to visit other towns 
where trams are worked by the municipality. 

St. Olave's.—The Board of Works have given their formal 
consent to ao extra high.pressu-e supply being given by the 
London Electric Supply Corporation for the supply of energy, 
and to the National Telephone Company to lay underground 
tubee, with necessary manholes, along St. Thomas's-street, Joiner- 
street, and Tooley-street for an annual rental. 

Neyland.—The Parish Council are considering & scheme for 
electric lighting of the town. The total cost of the scheme is 
estimated at about £1,000. It is contemplated to provide 16 arc 
lamps of 1,000 c. p. each, and the plant requisite for generating and 
conveying electricity over the whole of the town. The yearly cost 
of keeping up the lighting will be between £80 and £90. 

Whitefleld. —Mr. W. Nuttall has been elected chairman of the 
Electricity Committee. With regard to the Lancasbire Electric 
Power Company's Bill, a circular is to be issued asking how many 
residents and millowners are desirous of having the electric light. 
The District Council are also enquiring upon what terms the 
Radcliffe District Council will be prepared to supply them. 


Leomiuster.—At the last meeting of the Town Council, the 
question of the lighting of the borough was discussed. It was 
stated that they were about to have additional motive power in 
connection with the water supply, and it had been suggested that 
the new power could be used to provide electric light. A resolu- 
sion to that effect is to come before the next meeting of the Council. 


Walsall —A sub committee is to be appointed by the Town 
Council to conduct negotiations and enter into a provisional agree- 
ment with the South Staffordshire Tramways Company for pur- 
chasing and leasing the lines, and aleo to confer and advise the 
town clerk as to the opposition to the company's Bill in Parlia- 
ment if it should be necessary for the same to be proceeded with. 


Appointments Vacant.—The Corporation of Hull invite appli- 
cations for the post of traffic manager for their tramways at a 
salary of £300 per annum. Applications must be delivered by 24th 


inst. — The Corporation of Wigan are prepared to appoint a draught- 
man in the borough electrical engineer's department. Full par- 
ticulars of these and other vacancies will be found in our advertise- 
ment columns. 

Lowestoft.—At a recent meeting of the Town Council the 
scheme for the proposed electric trams for the town was agreed to, 
subject to certain conditions, amongst which was one that the pro- 
moters of the company should widen certain parts of High-street. 
It is now reported that the owners of the property concerned have 
received notice that their properties will be required for purposes 
of the undertaking. 

Accidont on the Liverpool Overhead Railway.— Lieut. -Colonel 
H. A. Yorke's official report on the collision that occurred on the 
Live l Overhead Railway on Dec. 20 last, when five passengers 
were injured, places the responsibility on the driver, Garrity, who 
failed to stop bis train at the proper place in Dingle Station, with 
the result that it came into violent collision with the buffer stops 
at the end of the station. 

Shrewsbury.—Ab the quar meeting of the Town Council 
it was stated that some difficulties have arisen in de dep to the 
completion of the purchase of the electric lighting works from the 
existing company, and the final settlement would demand some 
time. r. C. M. Johnston, of Lancaster, bas been appointed elec- 
trical engineer and manager under tbe Corporation; 55 applica. 
tione were received for the post. 

Mirfleld.—The National Telephone Company are complaining 
about the intention of the uncil to charge the company 
increased rental for the poles. The Council in their turn complain 
of the kind of pole used in Knowle-road. Tbe company is now 
putting up a epecimen pole for the Council to see. The company 
are considering the question of looping the subscribers’ lines. The 
wires at Dewsbury will shortly be put underground. 

Birkdale.— The Urban District Council have appointed a com- 
mittee to consider the following provisional order and Bills now 
before tbe Board of Trade and Parliament : (1) the Southport and 
Birkdale Tramway Provisional Order, 1899 ; (2) the Southport 
Tramways Bill, 1899 (empowering the Southport Tramways Com- 
pany, Limited, to work their tramways by mechanical power and 
other purposes); (3) the National Telephone Company's Bill 
(No. 2). 


Doncaster Tramways.— The Earl of Jersey (chairman), Colonel 
Boughey, and Mr. Allen D. Erskine, acting as Light Railway 
Commiesioners, held an enquiry on Wednesday into the applica- 
tion of the Doncaster Corporation to construct tramways within 
and immediately outside the borough. Lord Jersey intimated 
that they considered that the preamble had been proved, subject 
to the reservation with regard to the railway crossing being 
abandoned. 

Kensington.—At a meeting of the Kensington Vestry on the 
9th inst., the Vestry decided to abandon their application for 
powers to supply electricity in the parish, and to support by 
petition the Kensington and Notting Hill Bill, which empowers 
the Notting Hill Electric Lighting Company, Limited, and the 
Kensington and Knightsbridge Electric Lighting Company, 
Limited. to construct the necessary works for lighting the streets 
of Kensington. 

Paisloy.—On Tuesday last the electric light was switched on 
for the firat time in the free library by Mr. Robert Foulds, 
manager for the contractors, Messrs. Jas. Kilpatrick and Son, 
Paisley. The whole of the picture galleries and the sculpture 
gallery were lit. The current is taken from the private installation 
at the Clark Town Hall. The Electric Lighting Committee have 
received a statement from Mr. Teague showing extensions of plant 
required, estimated to cost, £8,750. 

Perth.—The Police Commissioners have confirmed their resolu- 
tion to grant their consent to the application to the Board of 
Trade by the Perth and District Tramways Company, Limited, for 
authority to change the motive power of the tramway cars from 
horse power to electric power on condition that the plans and 
specifications be submitted to the Commissioners for their approval. 
The Commissioners will not consent to any extension of the 
time for the purchase of the tramways. 


Carlisle.— The electric installation at the Citadel Station, 
Carlisle, was completed on the 9th inst. the current being 
turned on by Mrs. Thomson, wife of the secretary of the Joint 
Station Committee. The platform and approaches are lighted by 
67 arc lampe, each of 800 c.p., and there are between 500 and 600 
incandescent lamps in the offices, refreshment-rooms, etc. The 
plant, consisting of three powerful dynamos with two smaller ones, 
is placed in one of the arches underneath the island platform. 


Bootle.— The General Purposes Committee have resolved that, 
in view of the poesible reconatruction of the Liverpool portion of 
the Stanley-road route for electric traction this year, the Liver- 
pool Tramways Committee be requested to give the committee 
some idea as to the date about which the work will be commenced, 
the system which it is proposed to adopt, and the section of the 
rails, in order that the necessary preliminary arrangements may be 
made for the reconstruction of the Bootle portion of the route. 


The Lancaster Electiic Power Bill, 1899.— At a conference 
held on Tuesday of representatives of the various local authorities 
whose districte are affected by the above Bill, resolutions were 
passed authorising a joint committee of urban district councils to 
oppose tbis in Parliament. The cost of such action is to be 
divided in proportion to the rateable valuee of the districts, and 
the committee is to consist of representatives of the Councils of 
Leigh, Failsworth, Levenshulme, Turton, Northwich, Royton, and 
W hitefield. 
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Edison and Swan United Electric Light Company, Limited. — 
The directors have resolved to make payment on account of the 
dividend of the current year at the rate of 6 per cent. per annum, 

income tax, on the A shares in respect of tbe half-year 
ended Dec. 31 last. This works out at ls. 93d. per share on the 
partly-paid £5 shares, £3 paid, and 28. 93d. per share on the 
fully-paid £5 shares, less income tax. The payment will be made 
upon the register as it stood on the 14th inst., and the dividend 
warrants will be issued on the 24th inet. 


Lincoln.—A Local Government Board enquiry was held on 
Wednesday by Mr. W. O. E. Meade-King, C.E., into an applica- 
tion of the Corporation for power to borrow an additional £19,000 
for purposes of electric lighting. The deputy town clerk (Mr. 
W. T. Page) explained that thecapacity of the plant was equal to 
9,000 8 c. p. lamps, and there was already a demand for 6,000 such 
lamps, while it was known other persons intended to apply for the 
light. Ten miles of cable were required, and that would involve 
additional plant in the shape of engines, dynamos, and boilers, 


Merley.—The Town Council have resolved that the borough 
electrical engineer be authorised to attend the conference with 
the Electric Construction Company in London to settle up their 
contract for the supply of the electrical plant; that in all cases 
where electric current ie supplied for running motors, no charge 
be made for the running of tbe loose pulley in connection there- 
with ; that Mr. Clayden be empowered to order the fixing of snow 
grids to the roof of the electric lighting station, and that the 40 
rebate indicator meters be sold to the Wakefield Corporation at a 
reduction of 15 per cent. on the cost price. 


W. H. Wilcox and Co.—This firm have sent us complete illus- 
trations of a double-acting semi-rotary wing pump, which they 
have introduced for general purposes. The pump is worked by a 
handle, which is moved to and fro when it is required to be used. 
The oscillating portion in the centre is equipped with suction 
valves, much in the same way as have been used in some older 
types of rotary engines. In this case, however, where a compara- 
tively slow motion is required, the construction is likely to give 
good results in practice. These pumps can be easily arranged for 
power work, a number of applications in this way being shown 
in the list. 

Smoke Nuisance. — Mr. Slade has given his decision in the case 
of the City of London E!ectric Lighting Company, reported in our 
last issue. The magistrate, who had visited the premises, stated 
that he was very pleased with what he saw. He could not, how- 
ever, take their excuse into consideration ; his duty was to see 
that there was no nuisance. He would not define the cause of the 
black smoke. but he had decided to fine them, the nuisance having 
been proved before him. This was the third time the company 
had been summoned. The last time they were fined £5 in each 
case, and they would now be fined £10 and 28. costs on each 
summons—total, £101. 


Bristol —Mr. John Rutherford Blackie having resigned his 
appointment of chief asristant engineer, Mr. Robert Wilfrid 
Lucas Phillips, who has been in the Council's employ as an 
assistant engineer for a period of upwards of four years, bas been 
appointed to the vacant position. A loan of £25,000 is to be applied 
for, made up as follows: additions to plant at central station, 
£8,860 ; additions to the external system, including mains and 
tub - stations, £4,450; customers’ extensions, £8 542; additions to 
buildings. £3,148. On the winter period of the first year of the 
installation the earnings amounted to £1,231, and for the like 
period of 1898 to £10,301. 


Midlothian.—The County Council at their last meeting con- 

sidered a report by the Finance and Law Sub-Committee on the 
posed light electric railway between Edinburgh and Muasel- 

urgh. stating that a letter had been received from the Edinburgh 
and District Tramway Company to the effect that, the directors 
bad decided not to take any action in the meantime in regard to 
the propoeed light railway between Edinburgh and Musselburgh. 
Tbe clerk was instructed to communicate with the promoters 
asking whether they would agree to lay their rails on causway 
Jin. deep, and to a width of 8ft. on the top of the existing metal 
bed, and fill up the sides with new whinstone metal of approved 
quality. . 

Colwyn Bay.—At the monthly meeting of the Colwyn Bay 
District Council a letter was read from the Light Railway Com- 
missioners to the effect that the light railway scheme bad been 
farther considered by the Commissioners in reference to the 
Proposed deviation of the alignment from that shown on the 
deposited plans for railway No. 2, and that the Commissioners 
bad reinstated the order authorising the construction of railway 
No. 2in accordance with the plans originally depoeited, which 
were considered by them at the local enquiry upon which their 
decision was given. It was decided to convene a special Council 
meeting to consider the amended orders as soon as a copy is 
received, 

Greenock.—The Police Board have adopted a plan submitted 
by Mr. Fedden, the engineer, for a boiler-house, engine-bouse, 
battery-room, and offices. The works are to be erected on the 
yard at present occupied by the master of works at Hunter-place, 

arvie-lane, and Dalrymple-atreet. The cost will be within 
£5,000—the sum estimated by Mr. Fedden. The plan provides 
lor lighting, power, and haulage. The cost of the electric installa- 
hon is estimated at £30,000, and if the tramway company is sup- 
plied it will come to £20,000 more. At a recent meeting of the 
Tramway company it was unanimously resolved to prosecute the 

Bill now before Parliament for the introduction of electric traction 
power on their linee, 


Ashton.—The Oldham, Ashton, and Hyde Electric Tramway 
Limited, having written tbat they found it necessary to make 
application to the Board of Trade for a further extension of time, 
and aeking to be informed when the Corporation would be able to 
supply the tramways with electric current, the Electricity Com- 
mittee have replied that they hoped to be able to supply current 
at the end of Feb:uary. The tender of the British Insulated Wire 
Company for making house services has been referred to the 
Works Sub-Committee with power to act. The question of the 
charge to be made for the public arc lamps will be discussed next 
9 and the engineer in the meantime is to ascertain what is 
done in other towns. 

Whitby. At the Urban District Council meeting last week elec- 
tric lighting was discussed. The committee in charge of the 
question had met Mr. W H. Preece, who had urged them to make 
their own installation, and not let a private company in. He 
recommended an installation of 5,000 lights at first, working up 
to 15,000 lights, the works to be as near the harbour as possible 
for economical working, and the charge to be 5d. per unit, equiva- 
lent to 38. a thousand for gas. A dust destroyer might also be 
provided in the same connection. Aa already reported by us, the 
Council have decided to retain Mr. Preece to make the required 
report to a future meeting. 


Scarberough Electric Supply Company, Limited.—With 
regard to the report published in our last issue, we are now able 
to present details of the revenue account for the year ending 
Dec. 31, 1898, as follows: wages, salaries, rent, rates, etc., £1,273; 
stores, fuel, lighting, etc., £1,276; maintenance, repaire, and 
renewals, £337 ; amount written off office furniture and fittings— 
depreciation, £13 ; stationery, office, and general expenses, £71 ; 
directors’ remuneration for year 1897, £100; or a total of £3,070; 
to which is added provision for bad debte, £41, and balance for 
year carried down, £2,332; making a grand total of £5,443, 
which is balauced by electric energy. etc., supplied, less discounts, 
£5,271 ; meter rents and sundries, £172. 


Govan.—Arrangements baving now been completed with the 
Town Council to enable the National Telepbone Company to place 
ite wires under the atreets of the burgh, the company propose to 
open & telephone exchange on the twin-wire or metallic circuit 
system within the burgb, iu connection with the company's 
Glasgow system. Ten pound per annum is to be charged for the 
first connections, with a reduction for additional connections, 
This rental includes communication wich all subscribers to the 
company’s system within the Glasgow telephone exchange area as 
defined by the Postmaster-General, including the following places: 
city of Glasgow, burghs of Rutherglen, Clydebank, Milngavie, 
Kirkintilloch, Polloksbaws, etc.; also Bearsden, Cambuslang, 
Kilsyth, ete. 

E. Duckenfield and Son.—This Northampton firm, which has 
its works at 31, Gold-street, have forwarded to us a list of new 
shades which they have introduced for electric ,light. These 
designs, which are all registered, are made to completely enclose 
the lampholder, although in other cases a half shade, which is 
fixed to the lampholder in the usual way, can be obtained. When 
the completely enclosed type is used the upper portion has, of 
course, to be threaded on to the cord before the lampholder is 
fixed. These shades, which are made in various colours, have a 
series of frills round them at different heighte, and look well when 
the lamp is lighted. The only fault we have to find with them is 
that rather common to any ornamental designs—uamely, that au 
unduly large proportion of the light is absorbed in the shade itself. 


Birmingham. —At a recent special meeting of the Public Works 
Committee of the Corporation, it was decided to recommend to 
the Council the municipalisation of the tramways. The committee 
are of opinion that in view of possible early developments and 
improvements it would be unwiee to fix upon any motive scheme 
at present. The undertaking of the old Birmingham Tramways 
Company was purchased about three years ago by a Canadian and 
London syndicate on the basis of a payment of £6 for each £10 
ordinary share, which had fallen at one time to about £3. A new 
company was then floated, and the £5 shares are now quoted at 
£6. 15s. The y gr of the present company is £1,000,000. At 
present six of the lines are run by steam, electricity by the 
accumulator system is only used on one, and the cable system on 
another. 

Blackpool —The Town Council have referred back to the 
Electric Lighting and Tramways Committee a resolution that Mr. 
R. C. Quin, the borough electrical engineer, be allowed to accept 
such consulting electrical work as in the opinion of the Council 
will not interfere with the due carrying out of bis duties, provided 
that he do not advise on more than one scheme at tbe same 
time, and that his salary as borough electrical engineer be £400 a 
year for three years, Mr. Quin under'aking to remain with the 
Corporation of Blackpool for such period at that salary. Since the 
above was written we learn that the Corporation have decided to 
allow Mr. Quin to devote two days a month to consulting practice, 
Mr. Quin has accepted a position as adviser to the West Bromwich 
Corporation at a salary of 5 per cent., the proposed cutlay being 
£50,000. 

Newoastle.—At a meeting of the City Council on Wednesday 
a resolution was passed contirmiog the report of the committee 
recommending the adoption of the overhead trolley system of 
electric traction on all tramways, with a proviso that, while tbe 
Council adopted the overhead system of electric traction for their 
tramways generally, the overhead system should not be constructed 
in the streete in the centre of the city until the Council bad con- 
sidered and decided whether in those streets some system of electric 
traction other than overhead traction was practicable to be worked 
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in conjunction with the overhead system in the other streets upon 
the tramway routes, and that the new Tramways Committee be 
requeeted to consider the question and obtain tbe opinion of the 
city engineer and of an expert upon the subject, and report thereon 
to the Council as early as borrible, 


Chesterflold. — The Electrical Energy Committee’s report 
adopted by the Town Council on Tuesday recommended the pro- 
vision of a generating station and tbe scpply of electricity for 
public and private purposes in the borough. They considered it 
advisable that the station should be in the unused portion of the 
gasworks, and that the Gas and Water Board be asked for per- 
mission to erect the requisite electrical plant on the Board's 
premises on a lease, or on other terms to be arranged. They also 

a resolution in favour of asking Mr. Johnson, of Sheffield, 
whether he would be prepared, and on wbat terms, to advise the 
Council on a scheme and to act as consulting engineer to tbe 
committee, and instructing the borough surveyor to apply to 
Messrs. Siemens and Co. and the Weatinghouse Electric Lighting 
Company to inspect the borough and give specifications and 
estimates for providing an installation. 


Barnsiey.—Thelast report of the Streets, Buildings, and Improve- 
ment Committee stated that they had considered the grave objec- 
tions to the application now being made to Parliament by the 
British Electric Traction Company for powers to construct 
tramways in the district, and the grounds on which the Town 
Council base such objections. Representatives of the Worsborough 
District Council had decided to recommend their Council also to 
oppose the App of the British Electric Traction Company, 
but if no definite progress be made by the Town Council towards 
the construction of tramways between Barnsley and Worsborough 
within the next few months the Worsborough Urban District 
Council reserves to itself full liberty of action. At tbe next 
meeting a proposal will be discussed to appoint a Tramways Com- 
mittes to consider the advieability of introducing a system of 
tramways into Barnsley. 


Light Railways.—The estimates for the Weston-super- Mare, 
Clevedon. and Portishead Tramways Company, sanction for which 
is being sought this season, have now been prepared. The total 
length of these extensions will be just over eix miles, and will cost 
£20,258. —It is intended to apply to Parliament for an Act to con- 
struct a light railway from Newry to Tynan, by Bessbrook, Cam- 
lough, Newtownbamilton, and Keady, which would connect Newry 
with the Clogher Valley Light Railway at Tynan.—Sir Courtenay 
Boyle, who was assisted by Mr. F. J. Hopwood, Sir Thomas 
Blomefield, and Lord Dudley, on Tuesday last beard the objections 
to the confirmation of the order relating to the Liverpool and 
Prescot Light Railway. At the end of the enquiry, Sir Courtenay 
Boyle said it would be necessary that in Clause 52 of the order the 
names of the Corporations of Liverpool and St. Helens should be 
struck out, and Mr. Cripps stated that the promoters had no 
objection to that. Tbe Board of Trade's decision is reserved. 


Ealing. —The proposed construction of a light railway or electric 
tramway from Acton, through Ealing to Hanwell, was discussed 
at the laet meeting of the District Council. A letter was read 
from the Hanwell District Council requesting the Ealing Council 
to join Hanwell in constructing an electrical tramway from the 
boundary of Acton to Hanwell Broadway, on the basie of an 
agreement that the expenditure and revenue in connection with 
such undertaking should be pooled to joint account. This letter 
was referred to the General Purposes Committee. Correspondence 
from the Middlesex and the London County Councils and a deputa- 
tion in oppoeition and one in support of the scheme were also 
dealt with, and finally notice was given of a resolution to be 
proposed at the next meeting of the Council to the effect that, in 
view of the confirmation of the light railway order between 
Hanwell and Uxbridge, the Council proceed no further with ite 
opposition of the Acton-Hanwell scheme until it had seen Mr. 
Clifton Robinson. " 

Plumstead.—The Electric Supply Committee of the Vestry 
having visited several electric lighting stations, have recommended 
that the Brighton installation be taken as the type for adoption in 
Plumstead, and that it be worked independently of a dust 
destructor. If a destructor should be erected by the Vestry, any 
effective supply of steam, the committee suggested, should be 
debited to the Electric Supply Committee at an agreed price. In 
the event of the Vestry agreeing to these recommendations, which 
would involve a greater initial outlay tban a plant of the Leyton 
type, the committee further recommended that the amount of 
£30,000, already sanctioned by the Vestry and specified in the 
application for a provisional order, be increased to £50,000. They 
aleo recommended that the Marsh site be adopted for the central 
"tation. The lampe used in sitting- rooms, halle, passages, and 
kitchens, which usually required lighting between dusk and 10 
and 11 p.m. throughout the year, could be a ge at the average 
rate of 23d. per unit. This, at an average of four hours’ use per 
day, was much leas costly than gas. 


Islingten.—At the meeting of the Vestry to-day the 190 
resolution will be proposed: That the sums of £38,750 an 
£7,500 required for electric lighting be taken up by loans and 
repaid by equal half-yearly instalments of principal and interest 
combined witbin a period of 42 years; that the Vestry hereby 
undertakes that during the currency of these loans no further 
loan will be raised to replace any of the worke’ plant and machinery, 
the cost of which is to be defrayed out of such loans; and that 
any renewals required during the period of such loan shall be pro- 
vided out of a sinking fund to be created for the purpose or from 
maintenance account.” Ab the last meeting of the Vestry a report 
of the Electric Lighting Committee was adopted recommending 


the lighting by electricity of Canonbury-road and New North- 
road (to the boundary of the parish) at a cost of £5,200. It was 
also agreed that (dating from Jan. 1 last) the charge for public 
street lighting should be reduced from 5d. to 34d. per unit, and 
that the private supply tariff should be altered by the elimination 
of the 61. rate as from April 1 next, thus reducing the charges to 
7d. per unit for the first hour's consumption of the maximum 
supply demanded, and 4d. per unit for all current consumed after 
the first hour. 

Chester. — The Electric Light Committee have decided to reduce 
the price of current from 5d. per unit to 44d. from March 25 next. 
Tbe committee have further deciled to reduce the charges for 
motors. Previously the charge for current for motive power was 
3d. per unit, but now a graduated scale has been adopted, whereby 
the rate will be 24d. per unit for the first 1,000 unite used per 
annum; 2d. for the next 1,000; 14d. for the next 1,000, and ljd. 
for the fourth 1,000 units consumed per annum, and anything 
above this. The result of the past 12 months’ working is eminently 
satisfactory. After paying the discounts the committee hope to 
have a sufficient balance to pay interest, sinking-fund charges, to 
wipe off another third of the preliminary expenses of the under- 
taking (one-third of the preliminary expenses has already been 
paid off) and to add £1,000 to the reserve fund. Last year £500 
was added to the reserve fund. The Town Council have authorised 
the Electric Lighting Committee to lay arc mains and distributin 
mains for supply of public and private lighting, at a cost, includ- 
ing eight Jandus arc lamps, etc., of £2,300. Alterations are to be 
made to the automatic cut-outs on the ewitchboard at the electric 
light station at an estimated cost of £50. It was resolved to peti- 
tion against the South Lancashire and Cheshire Electricity Com. 
pany’s and the Lancashire Electric Power Company’s Bills. 

St. Panoras. Ata general meeting of the Veatry on Wednesday 
last a letter was read from the London County Council agreeing, 
subject to the coneent of the Treasury, to lend the Vestry £30,000 
for electric lighting purposes at 3 per cent. per annum interest, 
calculated quarterly, repayable in 42 years by equal half-yearly 
instalments of capital and interest combined, the Vestry to defray 
the costs of the loan; also stating that the Council would lend 
the money for 42 years on condition that the Vestry eed to 
maintain and replace the machinery, etc., during the period covered . 
by tbe loan. Other correspondence contained an invitation from 
the Corporation of the City of London asking the Vestry to a post 
three representatives to attend a conference of local authorities to 
be held at the Guildhall to consider the National Telephone Com- 
pany’s Bille now before Parliament ; a letter from the Vestry of 
St Luke, asking the Council to undertake the opposition to the 
Bille now pene promoted in Parliament by the National Telephone 
Company ; and a notice that a petition will be presented to the 
Vestry at the next meeting, signed by ratepayers and residents in 
the Euston-road and neighbourhood, against the proposed removal 
of the electric arc lamps from the centre of Euston-road. It was 
also proposed that Mr. R. Minchin, assistant electrician at the 
Regent’s Park station, be appointed electrician in the room of Mr. 
W. A. Kemm (resigned). 

Bradford.—Lieut.-Colonel Albert C. Smith, R.E., the Local 
Government Board inspector, held an enquiry on the 9th inst. 
into the application of she City Council, under the Public Health 
Act and the Electric Lighting Act, for the sanction of the Board 
for the borrowing of £20,000 for purposes of electric lighting. 
The Deputy Town Clerk (Mr. F. Stevens) said that the applica- 
tion was for permission to borrow £20,000, but the Corporation 
desired to increase the application to £21,000. The money was 
required for the purpose of providing additional machinery to 
meet the constantly increasing demand for electricity. The 
particular items for which the money was required were: two 
600-i.b.p. engines, costing about £5,200 ; two dynamoa, £5,500; 
two new ewitchboards, £250 ; four spare armatures, £2,500 ; two 
600-h.p. boilere, £4,100; cast-iron pipes, £1,000; increasing the 
height of the old chimney shaft at Bolton-road electricity works, 
£200 ; and one battery of accumulators, £2,250. Evidence was 
given by Mr. A. H. Gibbings as to the plans of the new machinery, 
and there was no opposition to the application. At Wednesday's 
meeting of the Town Council the committee recommended that, 
unless protective clauses could be agreed upon, petitions should be 
presented against the following Bills and orders: Great Northern 
Railway, Spen Valley Light Railway, Midland Railway, Leeds 
Corporation Tramways, Shipley Electricity, and three Bills 
promoted by the National as waa Company. The com- 
mittee had decided to request the Tramways Committee to 
pay the difference in cost between lighting the electric tramway 
routes by electricity and by Bray’s gas lampe. The minutes 
were adopted with the exception of the last clause. Various 
increases in the salaries of the Corporation staff were granted. 


Stourbridge.—At a special meeting of the Urban Council on 
the 13th inst. a report by the Railway Committee was adopted as 
to the action taken to obtain certain protective clauses in the 
Kinver Light Railway Order. These included the widening of 
the Bridgnorth-road, of which the tramway company will 
half the cost, and the County Council and the Urban Council 
divide the other half. The Council then considered what action 
should be taken respecting the proposal of tbe British Electric 
Traction Company to run an electric tram service through High- 
street, Stourbridge, with regard to which the Council bas an 
option under the Dudley and District Light Railways Order, 1898. 
It was stated that on March 4 the Light Railway Commissioners 
would bold an enquiry to consider an application for powers to 
make a railway from the Hayes at Lye, through Foster-street to 
High- street, Stourbridge, and also to consider the additional rail- 
way which tbe Council asked the promoters last spring to deposit 
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plans for from High- street,. along Enville-street, to Wollaston, to 
join the Kinver line. The High-street extension was really 
inseparable from the question of the two orders for the lines to 
Lye and along Enville.street. The Council finally agreed to 
consent to the extension of the tramline from the present 
terminus through High-street to the County Court in Hagley- 
street, on terms to be stated hereafter, and particularly on terms 
that the line to Wollaston and the Hayes be made to the Council’s 
satisfaction. 

Wolverhampton.—Mr. George W. Willcocks, Local Govern- 
meat Board inspector, held an unopposed enquiry last Wedneaday 
into an application of the Town Council to borrow £29,740 for pur- 
eg of electriclighting. The Town Clerk eaid theloan was required 
or enlargement of the generating station, providing a sub- station, 
and extensions of mains and distributing system. At present the 
number of consumers in the borough war 270. and the number of 
unite supplied for the year ended March 31 1898. was 291,233, but 
should the increase in the demand continue the present plant 
would be inadequate. There would be two separate and distinct 
generating systems—high and low tension—and the new scheme 
would facilitate the means of electric traction should the Cor. 
poe become the owners of the tramway aystem in the borough. 

Lighting Committee of the Corporation also believed that 
the new system would effect a reduction in the cost of generating 


and dietributing electrical energy, as it was proposed to increase 


the capacity of the boiler power by 50 per cent., the generating 
plant 70 per cent., the storage battery 950 per cent., the length 
of feeders 500 per cent., and the length of ¢ distributors 75 per 
cent. With reference to a notification of the application which 
has been made to the Board of Trade for traneferring the under- 
taking of the Wolverhampton and Dudley Tramways Company to 


the British Electric Traction Company, it is stated that should - 


tition against the | 


to the line passing 2657. 


the Tettenhall District Council lodge a 
Wolverhampton Tramways Bill with rega 
througb the Rock the clause relating to the taking of the line to 


Tettenball will be struck out, and tbe tramline will terminate at 


the borough boundary at Newbridge. 


Lynn. — The Town Council have agreed that lamp standards shall 


be placed in the centre of Railway-road and that part of London- 
road north of Mill Fleet. Instead of wires or wall brackets the 
arch system is to be adopted for High-street, at an additional cost 
of £150. From the report of Prof. Robinson, adopted at the last 


are ing satisfactory progress with the mains. As soon as the 
buildings are roofed in, the contractors for tbe machinery and for 
the storage batteries will both be able to push on with their work 


which is ready. The committee have approved of the regulations to 


beobeerved in wiring consumers’ premises for electric lighting, motive 
power, etc. Where the Corporation’s distributing mains are close at 
hand, or within 60ft. of premises proposed to be lighted, no charge 
whatever will be made to the consumer for bringing the service 
lines up to the premisee to be supplied. A greater length of service 
lines will be laid free of chargeif tberevenue to be secured thereby 
will yield an adequate return on the expenditure. The consumer 
will be charged for the cost of all work done on his premises. Where 
thedistance from the boundary of the premises to the main switch 


is lese than 30ft., the charge will not exceed le. per 16.c.p. lamp 


eupplied or its equivalent. The officers of the Corporation are 
not permitted 
except under contract with the Corporation. Tne Corporation 
will furnish estimates free of charge for wiring consumers’ 
premises. The supply will be by continuous current at a preesure 
of 200 volts. In special cases the supply will be given at 400 volte, 
subject to the approval of the Board of Trade. The price of 
current will be 54d. per Board of Trade unit for ordinary lighting 


purposes, and 3d. per unit for motive power and other special 


purposes requiriog a supply for exceptionally long periods. 


Opposed Bilis.—The Penistone Urban District Council have 
decided to oppose the National Telephone Company's Bill. The 
Southport Town Council have sealed petitions to Parliament 
against the Bills now being promoted by the Southport Tramways 
Company, Limited, the Southport and Lytham Tramroad Com- 
pany, the Lancashire Electric Power Company, and the South 

ire and Cheehire Electricity Company respectively. The 
Dumbarton Town Council have decided to petition Parliament 
against the Telepbone Bills promoted by the National Telephone 
Company. The Mansfield Town Council have decided to oppose 
the General Power Distributing Company's Bill in Parliament. 
The Grimsby Corporation have decided to oppose the Great 
(Grimsby Street Tramways Extensions Bill. The Ilkeston Town 
Council have resolved to oppose the General Power Distributing 
Company's Bill in conjunction with Nottingham and other towns 
which would be affected by the Bill The Shrewsbury Town 
neil have decided to petition Parliament against all the Bills 

of the National Telephone Company. The Whitechapel District 
: have decided to co-operate with other local bodies in oppos. 
ing the National Telephone Company's Bill. The Richmond Town 
Council have decided to oppose the National Telephone Company's 
Bil. Mr. Stuart Wortley has given notice in the House of 
of his intention to move the rejection of the General 

Power Distributing Company Bill. The Aberdeen Town Council 
have remitted to the Finance Committee to watch the National 

Teephone Company's three Bills and to take such action 
for the protection of the Council's interests in conjunction 
With the other burghs affected as they may think expedient. 
The Coventry Town Council will oppose the Leicestershire and 
Warwickshire Electrical Supply Company. The Heywood Town 
Council have decided to petition against several Bills coming 

Parliament, including those of the, Lancashire Electric 


ae of the Town Council, we learn that Messers. Siemens Bros. 


to perform any private work for any consumer 


Power Company and the South Lancashire and Cheshire Elec- 
tricity Company. The Dunstable Town Council will petition 
against the National Telephone Company’s Bills. The Accrington 
Town Council have decided to oppose the Lancashire Electric 
Power Company’s Bill. The Morley Town Council will oppose 
the National Telephone Company’s Bill. The Wirral District 
Council will oppose the Lancashire Electric Power and South 
Lancashire and Chesbire Electricity Companies’ Bille. The Fair- 
field Urban District Council will oppose the National Telephone 
Company’s Bill. 


PROVISIONAL PATENTS, 1899. 


FEBRUARY 6. 

2610. Improvements ia the manufacture of iosulating mato- 
rial foc electric cables. George Edward Heyl-Dis, 55, 
Market-st:eet, Manchester. (Complete specification. ) 

2627. Electrical central alarm. Johann Wilhelm Hermann 
Wendt and Karl Ludwig Krausse, 77, Colemore-row, 
Birmingham. (Complete epecification. ) 

2029. Improveme»ts in the electrolysis or modification of 
gases and gaseous mixtures or compounds. Reginald 
John Yarnold, 321, High Holborn, London. 

Improvements in electric switches. Edward Lionel 
Joseph, 115, Cannon screet, London. (Complete specifi- 
cation.) 

Improvements in electrolysis and in apparatus therefor. 
William Phillips Thompson, 6, Lord.street, Liverpool. 
(Dubosc and Bertin). 

Improvements in the manufacture of aluminium calcium 
carbide aod other substances by the electric furnace 
and in apparatus therefor. William Phillips Thompson, 
6, Lord street, Liverpool. 

Improvements in electrical influence machines. Charles 
Selim Lemsti 6m, 6, Lord-street, Liverpool. 

2665. Automatic electrical apparatus for indicating leaks in 
ships. Wladimir W. Zworikin and Serge de Blumenthal, 
Birkbeck Bank-chambers, Southampton-buildings, Chan- 
cery-lane, London. 

i FEBRUARY 7. 

Improvements ia electrical moasuring instruments. 
Jobn William Flower and Thomas Edward Gambrell, 17, 
Giltspur-street, London. (Complete specification.) 

Improvements in secondary battery plates, grids, and 
the like. James Sidney Granville Kay, 6, Crookham- 
road, Huclingbam, London. 

Improvements re ating to electric floats for theatrical 
purposes. Edward Wingfield Bowles, 6, Bream’s-build- 
ings, Chancery-lane, London. 

Improvements in coaduits for electric wires or cables. 
Edward Hill Callaway, 45, Southampton buildings, Chan- 
cery-lane, London. (Complete specification.) 

Improvements in primary electric batteries. Charles 
Denton Abel, Birkbeck Bank chambers, Southampton- 
buildings, Chancery-lane, London. (La Société d' Etude 
des Piles Electriques, France.) 

Improvements in jointing or connecting ec'ectric con- 
ductors. Arthur Eilis, 6, Lord- street, Liverpool. 

A new or improved electric cut-out. Jobn William 
Manley, Norfolk House, Norfolk-street, Strand, London. 
(Complete specification.) 

FEBRUARY 8, 

Improvements ia electric traction. William Bullen Day, 

2, Rostrevor-terrace, Rathgar, Dublin. 


2654. 


2656. 


3726. 


2741. 


2743. 


2745. 


2748. 


3778. 


3780. 


2794. 


2811. Overhead electric trolley automatic cut-out. Edward 
Edwards, 9, Weet-view, Clare-street, South Shore, 
Blackpool. 


2815. Automatic machine for regulating the speed of steam- 
engines and for controlling the voltage and amperes 
of electric circuits. Richard Wilby, 17, Bath-street, 
Park Moant, Batley, Yorkshire. . 

Signals to indicate the approaching exhaustion of the 
carbons in electric aro lamps. Ernest Alexander 
Claremont and Frederick Henry Royce, Cooke-street, 
Hulme, Manchester. (Complete specification. ) 

Improvements in secondary batteries and in means for 
combiniog electric lamps therewith. Walter Ambrose 
Crowdus, 45, Southampton buildings, Chancery - lane, 
London. i 

Improvements in electromagnetic apparatus for sepa- 
rating ores. Emil Kraiser, Birkbeck Bank.chambers, 
Southampton.buildings, Chancery-lane, London. (Com- 
plete specification.) 

An improvement in holders for electric safety fuses. 
Philip Frederick William Simon and Herbert Henry 
Berry, Birkbeck Bank-chambers, Southampton-buildings, 
Chancery-lane, London. 

Improvements in telegraphy. Jacques Jasinski, 46, 
Lincoln’s-inn-fields, London. . 

FEBRUARY 9. l 

Improvements relating to switchboards. Charles Horace 
Cox, 10, St. George's-crescent, Liverpool. | 


2825. 
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9916. Improvements in electric switches. Vittorio Giovanni 
Lironi, Oliver Moon, and John Aloyieus O’Loughlin, Luna 
Electric Works, Harpurhey, Manchester. 

29929. Improvements in or relating to insulating blocks ocon- 
nected with holders for incandescent olectric lamps. 
Sidney Herbert Smith, 39, Temple-row, Birmingham. 

2932. Improvements in or connected with olectric batteries. 


Alexander David Seton and Jonn Laekey Dobell, 57, 
Chancery-lane, London. 
2934. Improvements in or relating to induction coils. Manes 


Ephraim Fuld, 31, Southampton-buildings, Chancery- 
lane,London. (Complete specification.) 

2056. An improvement in apparatus for control. ing electric 

motors. Siemens Bros. and Co., Limited, and John 
Gordon Wileon, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specifi- 
cation. ) 
FEBRUARY 10. 
2971. Improvements in arc lamps. Henry John Bagley, 171, 
Queen Victoria-street, London. (Complete specification. ) 
$904. Improvements in and relating to electric arc lamps. 
Philipp Rzepka, 70, Market.street, Manchester. (Complete 
specification. ) 
3005. Improvements in and connected with electrical switches. 
William Henry Lane, Perugia, Sydney-road, Staines. 

$007. Improvements in apparatus for the detectiog of eleo- 
trical leakage in surroundings in buildings or in the 
open air. Eva Savary d'Odiardi and William James 
Bishop, 88, George-street, East Croydon. 

39090. Improvements in olectrical connections for railway 
trains. Daniel Cunningham, 171, Queen Victoria-street, 
London. 

Improvements in combined automatic magnetic circuit- 
breakers and resistance-controlling switch. Henry 
Harris Lake, 45, Soutbampton-buildings, Chancery-lane, 
London. (Henry Benjamin Cutter, United States.) 

Improvements in printing telegraph machines. The 
Telescriptor Syndicate, Limited, and Alfred Lyster 
Shepard,.55, Chanoery-lane, London. 

Improvements in continuous-current dynamo-electric 
machines. Arthur Osborne Berry, 23, Fitzwilliam-road, 
Clapham, London. 

Electric illuminating apparatus. Sigmund Bauer, 18, 
Southampton-buildings, Chancery.lane, London. (Com- 
plete specification.) 

FEBRUARY ll. 

An improved electric fitting for ships’ lantorns. Wm. 
Martin Haddow and John S. Hutchison, 126, Bothwell- 
street, Glasgow. 

Improvements in electrical tap switch-holders. Thomas 
Marshall, 72, North-street, Shrewsbury. 

Improvements in electric lamps. Alfred Charles Brown, 
129, Algernon-road, Lewisham, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
1901. Electric signalling apparatus. Herzog. 
1535. Incandescence electric lamps and processes for the 
production thereof. von Welsbach. 


1912. Telephones. Andrews. 

3196. Manufacture of carbons for electrical purposes. 
Saunders. 
Electrolytic manufacture of alkaline bichromates. 
Heibling. 


4635. Apparatus for traveling through pipes or conduits, 
more especially intended for use in threading through 
electric conductors. Edmunds and Howard. 


6147. Blectrolytical treatment of ores and slimes for the 
recovery of precious metals therefrom and apparatus 
therefor. Riecken. 


Manufacture of carbons for 
Waddington. 

Propelling barges and boats on canals and other water- 
ways by electricity. Konway and Hughes. 


Anodes employed in connection with the olectro- 
deposition of metals. Greenfield. 

Manufacture ef electrodes for electric accumulators. 
Lake. (La Société Roger et Rathier.) 

. Electric meters. Mills, (White.) 


. Combined brake-pipe and electrical coupling for rail- 
way trains. Wild. 


Process for obtaining an electrolytic deposit of metallic 
films on aluminium. Nauhardt. 
24196, Electrically heating plates, dishes, and the like. Kahrs. 


24705. Method of making insulating conduit tubes. Bollé. 
(Brandt.) 


20096. Galvanic batteries. Heys. (Silberberg.) 
86007. Holder for electric glow lamps. Gover and Proctor. 


26068. Electrical glow lamp fittings. Siemens Bros. and Co., 
Limited, (Siemens und Halske Atkien Gesellschaft.) 
86116. Galvanic batteries. Heys. (Silberberg.) 


electric arc lampe. 


^ 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMW AYS. 


te 
8 

Returns for 8 
week $ 


7 Total receipts fer 
Vine SR Increase half-year. 
—*—| decrease. 
Ending |1899. 1898. | 1899. | 1898, 
n LER Eram. £ £ £ £ £ 
PORE AN Feb. 11 |3 689|3,519| + 170 |22,280 21.077 
Blackpool and Fleet. 
wood Tramroad..| „ ll | 143 — — 881 — 
Bradford City Trame „ 5 145) — — 6,7331 — 
Bristol 5 
and Carriage CO.. ,, 10 2, 3562, 298 + 60 — — 
City and South 
London Railway..| , 12]|1,119]1,058| + 61 7,807 | 7,514 
Dover Tramways ..| „, 11| 141| 105 + 36 853 | 63 
DublinU.T.,elec.care} ., 10 860| 6637 + 197 | 4,697 | 4,206+ 
Dublin S.D. Electric 
Tramways ...... „ 10] 596] 363 + 283 3,501 2,429 
Halifax Corporation 
Tramwaya ........ » 8272 — — 8,402*| — 
Liverpool Overhead 
Railway. . . „ 12 1, 223 1,380 — 157 9,047 | 9,510 
South Staffordshire 
Tramways 10 | 553] 580 — 27 | 3,449 | 3,537 


% „„ on e9 
——— — 


* Since June 29, 1898. + Including horse cars. : Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. | pu. Wednesday. 
Blackpool and Fleetwood Tr«mroad Shares 10 21 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 124-13 
4] per cent. Cum. Pref. . 10 104-111 xd 
British Electric Traction, Limited, Ordinary, Nos. 1- 30, 000| 10 17-18 
„ p. c. Cm. Pf., 80,001-40,000 (all paid) ........ 10 18}-183 xd 
——— per cent. Perpetual Debenture Stock 100 121.128 
Brush Electrical Eugineering, oe Ordinary.. : 2 112 
— Hon. Cum. , 6 per cent. Pref. 2 6 %%% „„S. 2 24-24 
per cent. Debenture Stock 66 6 „„ %%% „ „%%6„ 100 111-116 
xd d cent. $nd Debenture Btook.. M ^... | 100 101-104 
Calman Loane Company, SAOD —— | 100 113-116 
roma ai eee oe 6 1 it 
Oentral Lodo way, ordinary. 5 : " 
Pref. Half-Shares s 8 
"-"e906999*9»20€9060260008.00$00209099 9 6 4-44 
Charing Cross and Strand | C 5 11-13 
per cent. Cum. Pret. $ 1 ex 5 6-64 
— Com ROY use veeeknsusace eie s 6 9-1U 
nd par ogar er haa Debentures ..........--..--- Ves Veg 100 114-116 
Oity of London Kies paci v d 10 19-20 
„ 55001. 100, 000 . 10 13-30 
6 per cent. Cumulative Frei. 10 15}-1 
— — b per cent. Debenture Stock . 100 194-1 
Olty and 13 and Donin London Railway, Consolidated Ordinary .. 100 eh xd 
ary *-*00080*9008009€0€05809000900€87 9*609*80009€0€0000080090*€49209 
——— 4 per cent. Debenture Stock *e90099507909992009950900 100 133-185 
5 per cent. Pref. in FFV 10 Hrs xd 
Oounty anty of London and Brush Prov. Med. Tight On.. d.. 10 13-13 
. 8001-4, 000 10 12-18 
6 per cent. Cum. Pref, . e 10 p Us 
Crompton and (o. ——— 8 8l 
——— 6 per cent. Debentures — 9-101 
Oryatal P District, — 1 r oent. Stock . 100 180 135 
Preference 6 pe cont. oent, Stobkůlnlnlnl 100 143-144 
Edison and Swan United Ordin 6 60% 6 „% 6% 6 666% „„ „ se 3 2 
6 per cent. Debentures "090090 @eeeseeoev ee ea 6 4-6 
4 per cent. Deb. 8tock, Red.. 100 97-99 
Edmundsons’ Electricity Corp., Ltd., Ord. Shares, i. 1-17,400 5 54-53 
Miectric Construction, Limited .. 2 a 
= 7 per cent. Cumulative Pref. . —— dessa 2 
——— 4 per cent. Perp. 1st Mort. Deb... ＋6Eꝶ 2 cs | 100 108-1 
W. T. Heniey's Telegraph 5 Ordinary .. veces] 40 25-26 
——— 7 per cent. Preferenoe . . 10 184- 
A per cent. Debentures ........-... 100 111-11 
House-to-House Compan „ e 6 9-10 
7 per cent. rens 5 +h 
Imperial Tramways, Limited . 6 T 
Inuta Rubber, Gutta Perche M and Telegraph Works ...... 10 $4 
4 per cent. Debentures — ...............- e een ee 100 102-108 
Kensipgton and Knightabridge age Ordinary F -| 6 15-14 
London Electric Supply, Ordinary. . 8 8)4 
6 per cent. öôö;Ü 8 5 64-7 
4 per cent. 1st Mortgage Debenture Stock, Red. ..| 100 104-106 
Metropolitan Electric Supply, Limited, Ord., No. 1-62,500 .  1u 173-184 
cent. First Mortgage Debensure tuci ....| 10U 118-121 
N — elephone, Ordinary..............- eere er er oo 5 
6 per cent. Cum. First Prof... N 10 14-16 
6 per cant: Cum. Seoond Prell. 10 14-16 
6 per cent. Non. Cum. Third Pref. .............. 6 565 
por cent. Deh. Rtook, Red. ... ...... ......... 100 100-1u2 
Notting uf Electric Lighting Company, Limited . .| 20 17}-18} 
Oriental, Lim 1870 is uos EE x ak thee € € 9 as 1 - 
se „„ 0909 € Q6 0*7*9* 9900482900667 dem 5 7 7 
— £43 Shares , New 26 6% %%% T] 6% 
Oriental Telephone and Electric Company 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 $o 10, 810 5 71 
E yal E Electrical Company Of Momtreal ............ 14 lou · 106 
per cent. First Shares Mortgage en ..| 100 107-109 
Bouth ath Lon on Electric Sup rer ind N 8 uu 
8t. James's and Pall Mall, ted, Ordinary . eer ere PER o 10-1 
— 7 per cent. Frei... — ns a & 9-10 xd 
cape eee —— æ = 9| 18 88-43 
& per oen Bonds On nb O O o OD GP ae -a . we = a 100 106-107 
Waterloo und City Railway Ordinary p 2222 100 109-112 xd 
Westminster Blectric Supply, Ordinary — É 15-16 
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NOTES. 


Telephone Engineering.—We understand that the 
Council of the Institution of Electrical Engineers has 
appointed a committee to enquire into the future of elec- 
trical engineering in the domain of telephony in the United 
Kingdom. 

The Electric Light at the Vatican.—The installa- 
tion of electric light in the Vatican was inaugurated last 
Sanday, and consists of an installation of about 6,000 
lamps. According to a Reuter’s telegram, the Pope 
remarked that people will no longer be able henceforth to 
reproach the Vatican with being the enemy of light.” 


Photographing Lightning.—At the last meeting of 
the Ruyal Photographic Society, Mr. H. Glew showed some 
interesting negatives and prints of lightning flashes. His 
results go to prove that the duration of lightning flashes 
has been miscalculated, and that really a series of sparks 
or electric discharges pass down a given path, and not a 
broad stream of light. 


Alcohol and Electric Shocks.—Our contemporary 
the Gas World announces the stupendous fact that there 
is 8 growing belief that alcoholic individuals are particu- 
larly susceptible to electric shocks.” We wonder whether 
our contemporary considers that there is anything different 
in this from the propensity of alcoholic individuals to use 
the support they find nearest to them! 


Electric Clocks. We understand from an Irish paper 
that the North Counties Railway Company have just erected 
a magnificent two-dial electric clock on the tower of their 
York-road terminus at Belfast. This clock is worked 
entirely by electricity, by an arrangement which admits of 
synchronised clocks being driven at any part from the 
station. The value of this at a large railway terminus can 
be hardly overestimated. 


Simple Wire Signalling.—The short article in our 
last issue under this head should have been credited to 
Mr. J. Colquhoun. The article is a continuation of a 
short letter which appeared in our correspondence column 
recently. At the time we questioned the statement that 
Hertzian waves were produced by Mr. Colquhoun’s system, 
and even now we see nothing in his article to prove this, or 
to prove that signals can be transmitted in the way he says. 


Vienna Tramways.—The Corporation have now 
received the necessary Government permission to com- 
mence the preparatory works for an extensive network 
of light railways, to be worked by electricity, in and 
around Vienna. The system of the Vienna Tramways 
Company, the transformation of which we noted some 
time ago, is included in this scheme, which consists of 
the construction of 69 new sections and the reconstruction 
of 30 old ones. 


Calcium Carbide.—We are glad to see that the 
Board of Trade regulations as to the storing of calcium 
carbide in bulk are being rigidly enforced in most towns. 
In Walsall, for instance, a cycle company, which had been 
convicted for the storing of this commodity in bulk, has 
appealed to the Home Secretary against the conviction, but 
the action of the Corporation has been upheld. General 
Booth, of Salvation Army fame, has also been fined for the 
infringement of these regulations. 


Society of Arts.—We regret to hear that, in con- 
sequence of the indisposition of Mr. Philip Dawson, the 
Paper which was to have been read by that gentleman at 
the Society. of Arts on Wednesday last on Electric 
Traction: and its Application to Railway Work” has had 
to be postponed. We trust that Mr. Dawson will soon 


recover, and that the paper may create as lively a discus- 
sion as those which have followed his communications’ to 
the Institution of Mechanical Engineers and elsewhere. 


The Finsbury Conversazione.—At the recent con- 
versazione in connection with the Technical College at 
Finsbury, the Robertson Lamp Company gave a complete 
and interesting display of the whole process of manufac- 
turing an incandescent lamp. The exhibition commenced 
with the squirting of the cellulose, and the range of opera- 
tions to the sealing and exhausting the bulbs were shown. 
The students of the college were much interested, and no ` 
doubt the young ladies employed by the company, and who 
are 80 adept at the operatious, received every attention. 


The Government Telephone Bill.—In the House 
of Commons on Monday last, Mr. Provand, of Glasgow, 
tried to ascertain what the Government proposed to do on 
the telephone question. The answer given by Mr. Hanbury 
is sufficiently broad as to give practically no information. . 
It was to the effect that the Government intend to introduce 
a Bill based on the recommendations of the Select Com- 
mittee. From this it is impossible to glean whether the 
first recommendation, of an active opposition by the Post 
Office, is to receive the support of the Government, or 
whether licenses will be granted to local authorities. 


A Seehear.— Mr. W. Rollins, in his Róntgen-ray notes 
in the Electrical Review of New York, describes, amongst 
other things, the seehear, which is an arrangement for 
seeing and hearing your heart beat. He says that a 
nervous patient whose organs were sound would be some- 
times comforted by being shown by his own eyes that all. 
was well. The apparatus is a combination of a fluorescent 
screen with the usual stethoscope ; but from what we know 
of a nervous patient the test would be likely to stop his 
heart altogether. Withoutdoubt the arrangement formaking 
a patient see his own heart moving is ingenious, and this is 
about the best that can be said of the device. 


Electric Power in Italy.—Baron F. de Renzis di 
Montanaro, the Italian Ambassador, presided at a dinner of 
the Italian Chamber of Commerce last Wednesday, and-in a 
speech referred to the commercial importance of his country. 
Thus in matters maritime, not only did Italy make all her 
own ships, but she turned out work for others. His Excel- 
lency admitted that the industries of Italy lacked the 
powerful aid of ample coalfields, but he prophesied that 
electricity would come to her aid, and that possibly she 
must look for her mechanical reorganisation and emancipa- 
tion to the utilisation of the million horse-power contained 
in the waterfalls that course down the slopes of the 
Apenuines. 


The Telegraphists’ School of Science.—The 
Postmaster-General (the Duke of Norfolk) presented the 
prizes gained in connection with this school at the annual 
conversazione held at St. Martin’s Town Hall on Monday 
last. Mr. A. Brooker, the chief instructor of the school, 
presided. It was announced during the evening that, in 
consequence of the building in which the school was held 
being required for other purposes, instruction would in 
future be given at the Northampton Institute. At the 
conclusion of the distribution of prizes a testimonial was 
presented to Mr. Slingo, the lute instructor of the school, 
in recognition of the valuable services he had rendered to 
the students. 


County Council Tramways.— We are glad to see 
that in one respect at least the London County Council is 
adopting the right course with reference to the manage- 
ment of its tramways. Thus, in the agenda of the meeting 
held last Tuesday; à proposal was made that Prof. A. B. W. 
Kennedy should be asked to give a full report to the 
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Council on the question of electric traction. 


elapse before ite recommendations are put into effect. 


‘The Volta Centenary.—The Ziirich correspondent 
of the Times writes to the effect that the organisation of 


the memorial exhibition, to be opened at Como on May 14, 


and towards the cost of the buildings for which the town 
has voted a handsome sum of money, is proceeding rapidly. 
The exhibits will be almost entirely electrical. It will be 
remembered that Como was the birthplace of Volta, who 
also died there in 1827. The exhibition buildings will 
face Lake Como, on which a number of electric launches 
and boats will ply. It may be also recalled that Volta’s 


electric pile was first described in England in a letter to 


Sir J. Banks, then president of the Royal Society. This 
letter is dated March 1, 1800, and was read before the 


society on June 26 the same year. 


The Battersea Quarrel.—The Vestry of St. Mary, 
Battersea, has not given up the attempt to obtain redress 


from the County of London and Brush Provincial Electric 


Lighting Company for the arbitrary way in which they 
opened certain streets in the district without permission. 
The Finance and Law Committee of the Vestry now 
recommend a notice being served on the company, in 
accordance with the provisions of Section 109 of the 
Metropolis Management Act, 1855, requiring them within 
24 hours to remove the offending mains and to reinstate the 
footways. This, of course, the company will refuse to do, 
and we presume that more money will be expended in 
law costs. We are afraid, from the recent decision given 
against the Vestry, that this will be incurred to no 
purpose. 

Electric Tramways in America.—The Street 
Railway Journal has, in its February number, a useful table 
of tramway statistics for the United States and Canada for 
the year ending Dec. 31, 1898. Thus we see that at that 
date there were 15,672 miles of electric lines in use, an 
increase of almost 2,000 miles on the previous year. The 
number of motorcars had increased during the same time 
from 29,659 to 36,429. It is interesting to note under the 
columns of cable tramways,” also included in the tables, 
that there is a decrease in the mileage from 539 in 1897 
to 460 miles in 1898. The horse tramways show even a 
larger percentage decrease. At the end of 1898 the total 
amount in capital stock and funded debts of the various 
tramway undertakings in the States had reached the 
enormous total of £406,000,000. 

The Baker-street and Waterloo Railway.—At 
a special general meeting of the company held last week 
the chairman explained the scope of their Bill, which is 
now before Parliament. He pointed out that thier line would 
be the only railway which connected Waterloo and the tram- 
way systems south of the Thames with Charing Cross, 
Piccadilly-circus, Oxford-circus, Baker-street, and the Great 
Central terminus. Although these connections would 
enable them to change passengers with eight different 
railway systems, they proposed to extend by obtain- 
ing parliamentary consent to lines to Paddington and 
Euston. In this way the great railway termini of London 
would be linked together. When the Bill was passed they 
proposed to change the name of the company to the 
Waterloo, Paddington, and Euston Railway Company. 

Royal Colonial Institute.—The annual meeting of 
this institute was held on the 16th inst., when a report 
showing its flourishing condition was read. It was 


For this 
purpose Prof. Kennedy is asked to inspect all the recent 
developments in tramway work on the Continent, and a fee 
of 500 guineas, together with 100 guineas for expenses, is 
to cover the cost of his report. We trust that after 
receiving the report, no great interval will be allowed to 


announced that the dinner would take place on April 9, 
and that the Earl of Aberdeen would preside. The 
Chairman, in moving the adoption of the report, referred 
to the all-British Pacific cable, and said that although such 
à cable would be probably constructed in time, at present 
he thought the proposal to lay a second cable vid 
Gibraltar to the Cape and Diego Garcia was more likely to 
find favour. A subsequent speaker proposed a resolution 
expressing the sympathy of the institute with the Right 
Hon. Cecil Rhodes in his great Imperial work, and also 
stating that they thought Mr. Rhodes should receive every 
encouragement from the Government in carrying out both 
the telegraph and railway communication through Africa. 


Gas v. Electricity.—The editor of the Gus World bas 
been seriously upset by Mr. Swinburne's paper ou the 
Nernst lamp. He had carefully determined the fact that 
gas at 7s. 6d. per 1,000 cubic feet is equivalent to 
electricity at 14d. per Board of Trade unit. Now that 
Mr. Swinburne has spoken, the inefficiency of the ordinary 
incandescent lamp makes the editor raise the price uf gas to 
8s. 6d. The Nernst lamp, however, upsets the calculation, 
and the unwelcome news is borne in upon the editor that 
gas must be sold as low as 3s. 9d. or 48. to compete with 
electricity at 13d. The only remaining solution is stated as 
follows: Even then, energy at 14d. has yet to be found 
as a commercial commodity, if we may apply the term 
to a phenomenon so little understood." Why tho editor 
of our contemporary should write so much on a subject 
which he can neither understand nor write grammutically 
upon is incomprehensible. 

Another Niagara Gorge Scheme. A prominent 
Philadelphian engineer, Mr. John Birkinbine, has prepared 
a scheme for utilising some of the power now running to 
waste in the Niagara Gorge. On this gentleman’s estimate, 
the expenditure of some £500,000 will render 35,000 e. b. p. 
available. The scheme consists in under-cutting one side 
of the gorge and making a canal, through which a certain 
proportion of water can be carried. In this way, with a 
canal 5,500ft. long and 100ft. wide, a total fall of 45f:. 
will be available at the power-house. This will be situated 
at the outlet to the well-known whirlpool. The financiers 
who are at the back of the engineer have entered into 
arrangements with the railway company using that side of 
the gorge, by which any alterations in tracks will be met 
by the power company free of cost. When this power has 
been developed, only 5 per cent. of the water will be 
diverted from its present channels. 

Telegraph Rates in Australia.—We regret to note 
that the proposal to reduce the inter-colonial telegraph 
rates in Australia is likely to fall to the ground, because 
the South Australian colonies will not agree to it. It seems 
that Mr. Duffy, the Postmaster-General of Victoria, was the 
moving spirit in the proposal, which was to the effect that 
the rates between Adelaide and Melbourne should be 
reduced to 1s. 6d. for the first 10 words, and that a charge 
should be made of 13d. for every additional word. The 
other postmasters concerned considered that the change 
would mean a loss of over £2,000 per annum to each colony. 
It is always difficult in these mattera to correctly estimate 
what the effect of reduction in price will be, but we are 
sure the colonies would gain by cheapening telegraphic 
communication, even should the annual deficit spoken of be 
actually incurred. In our opinion an increase of messages 
would soon wipe out any such deficiency. 

New Electric Condenser.—Mr. C. S. Bradley, of 
Avon, New York, has lately invented a somewhat new 
type of electric condenser, consisting of two conducting 
separate wires wound in alternate layers upon a bobbin. 
One of the wires is wrapped with thread having a com- 
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paratively low specific inductive capacity, the several 
convolutions of which are separated from one another so 
as to leave open spaces between them. The other wire is 
bare. From the illustrations we have seen of this con- 
denser it does not appear to us to be constructed in a way 
which will use the materials to the best advantage. Thus, 
while the distance between the two wires is small where 
they touch, the distance in other places is very much 
greater. For this reason the volumes of the materials 
used to provide a given capacity in the condenser is much 
greater than if flat sheets were used. It seems to us that 
in this case no great improvement over present practice has 
been made. 

Underground Wires at Washington.— We referred 
a few months back to the disgraceful state of the electric 
lighting distribution systems in Washington, U.S.A. At 
the time we had before us a report from one of the 
electric lighting companies of that city, speaking highly 
of a system ot distribution for arc lighting in which 
overhead wires at 6,000 volts were used. We now see, 
from the columns of the Electrical Review of New York, 
that a Bill has been introduced before Congress providing 
for the discontinuance of all electric light wires within 
the fire limits within one year, the penalty to be a fine 
of 50dol. per day. We gather from our contemporary 
that the object of the Bill is réally to discontinue all 
overhead electric light wires, and one of the electric 
companies is objecting to this on the ground that if 
underground conduits are provided all companies will have 
equal facilities. Surely there is nothing in this objection 
to stop the passing of the Bill. 

Polyphase Machinery.—A special course of instruc 
tion on the design of polyphase machinery is to be given 
next month at the City and Guilds Technical College, 
Leonard-street, Finsbury, commencing on the 6th prox. 
Six evenings will be devoted to the course, and instruction 
in the form of lectures and personal help will be provided. 
Three hours each evening are to be devoted to the students, 
and the class is to be kept strictly limited in numbers. Mr. 
A. C. Eborall, who was formerly with Messrs. Brown, 
Boveri, and Co., of Baden, will take charge of the course, 
and be assisted by Mr. W. B. Woodhouse, who is the 
instructor in mechanical drawing at Finsbury. Mr. Eborall 
will explain the principle and methods of working out the 
design of generators, transformers, and induction motors 
for use on sing'e-phase and polyphase circuits. The fee for 
the course will be three guineas, which is the highest fee 
we have heard of for any special courses at Finsbury. We 
are sure, however, that in view of the limited numbers, 
those who do attend will receive quite their money's 
worth. 

Aluminium as a Conductor.—The present high 
price of copper, which pow stands at considerably more 
than 50 per cent. above its value this time last year, is 
giving a chance for other metals to encroach on its domain 
as a conduit for electric currente. Of these other con- 
ductors, aluminium has at present the most hopeful prospect. 
Thus, while it is practically three and a half times lighter 
than copper, the pure metal has a specific conductivity of 
about 63 per cent. of that of copper. On this basis the 
American manufacturers of aluminium estimate that for 
electrical conductors of equal conductivity aluminium at 
ls. 24d. per pound is cheaper than copper at 7d. As far as we 
know, however, aluminium at present has only been used 
for overhead conductors. An insulated strand of aluminium 
will have to compare favourably with the ordinary copper 
insulated cables, and in this respect more insulation will be 
required for the aluminium. Still, if the present high 


price of copper keeps up, and aluminium decreases in cost, 


as it should do, there will be keen rivalry between the two 
metals for use as electric conductors. 

English Electric Tramways.—After the craze for 
American machinery for electric traction in England, it is 
refreshing to find that other countries are beginning at last 
tolook upon the English electric tramways as worthy of 
inspection. In this respect we are assured that, although 
American machinery and cars have been used on a great 
many of our English lines, the careful engineering of the 
lines makes these well worthy of being considered 
standards of design. As an indication of what is 
thought of the Leeds tramway in Copenhagen, we 
notice from the Birmingham Daily Post that the municipal 
authorities of the Danish capital have sent a somewhat 
novel request to the Corporation of Leeds. It is to dispatch 
at once to Copenhagen one of its electric cars just in the 
state in which it is being run. The Corporation of Leeds, 
however, think the sample is rather too big for prompt 
dispatch, and, from what we ourselves know, the whole of 
the electric cars at Leeds happen to be wanted for the 
present service. The reply which was telegraphed to the 
enquiry was as follows: Could not possibly send you car 
to look at.” ö 

A Telephone Message Counter. We notice a para- 
graph in the columns of our contemporary, L Electricien, 
to the effect that Mr. R. Van Kerckhove has designed an 
arrangement for recording the number of telephone messages 
passed through trunk lines from Brussels, and also for 
counting the same, and ensuring that just charges are 
enforced. Unfortunately, in the columns of our con- 
temporary only the outside of the apparatus is described. 
We are told that the instrument can be manufactured at a 
very moderate price, and that it partly solves the perpetual 
motion problem. On the outside there is a dial with the 
figures 1 to 5. The needle, when the conversation com- 
mences, stands at No. 5, and gradually moves buck, indi- 
cating how many minutes the speaker still has at his 
command without extra charge. After 44 minutes’ con- 
versation & stroke on a bell warns the user of the telephone 
that the time is almost up. Any further conversation after 
the five minutes has to be paid for, for which purpose the 
apparatus is reset. There is also provided a device by 
which, during the busiest portions of a day, a change can 
be made from the five minutes’ to a three minutes’ con- 
versation. We trust that the inventor will place some of 
his instruments on show on this side of the Channel. 

The Institution.—Prior to Mr. Miles Walker pro- 
ceeding with his paper on “ Electric Traction by Surface 
Contacts” at the Institution of Electrical Engineers last 
week, Prof. Silvanus P. Thompson, who presided, made 
one or two interesting announcements. One of these was 
that the Council had that evening reappointed its former 
committee, with instructions to carry into practical effect 
the resolution passed on the 9th inst. pressing on supply 
companies, municipal engineers, and fire offices the desir- 
ability of adopting such rules as will secure uniformity 
in regard to wiring. A second matter of interest was 
that after many months and almost years of consideration, 
the Council had adopted a seal and form of diploma for 
the Institution. The diplomas are to be obtained free 
of charge by all members and associate members who 
apply for them. They will be printed on a kind of 
Japanese vellum paper, but the Council have also decided 
to provide a number of diplomas on vellum of a more 
expensive kind, and for each of these a charge of one 
guinea wil be made. Any profit resulting from such 
purchases is to go to the building fund. We think 
it might be applied with better advantage to the bene- 
volent fund. The printing of the diplomas, however, will 
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take time, and nothing will be done as far as their 
distribution is concerned until the President, whose health, 
we are pleased to state, has very much improved, shall 


have returned from abroad. 


Steam-Engine Economy.—Prof. W. F. Durand con- 
tributes to this month’s number of the American Electrician 
another interesting résumé on the question of the possible 
improvement in the economy of the steam-engine. He shows 
how important the question of cylinder condensation is when 
considering the economy of the steam-engine, and how the 
splitting up of the expansion into a series of changes tends 
He also considers 
the other methods of preventing the same, such as 


to keep down cylinder condensation. 
superheating and jacketing. Prof. Durand’s conclusion 
of the whole matter is summed up as follows: 


condensation. 


comparatively small in amount. 


and a layer of condensed water on the inner surfaces. 


These may in time be overcome. 
the general use of this means. 
heated steam may be successfully used with good effect, 
especially in the successive cylinders of a multiple-expansion 
engine. 
means of reheaters between the cylinders, or more especially 


just before the low-pressure cylinder, where it is the most 


needed. The most promising combination at present seems 
to be the multiple-expansion engine, probably not beyond 
triple, with its naturally decreased loss by condensation, 
combined with suitable means for moderately superheating 
the steam between the various cylinders, or particularly 
before entering the low-pressure cylinder, where the most 
serious loss is likely to occur. 


Underground Pumping Notes.— The following 
abstract of an illustrated article by Mr. Lasche in the Elek- 
trotechnisher Anzeiger is taken from Mr. Carl Hering’s digest 
in the Electrical World. The article is a description of an 
800-h.p. pumping plant, the large motor and pump for which 
are located 1,500ft. underground. The generator is a three- 
phase machine of the inductor type, generating 2,000 volts, 
connected by the triangle system, delivering, with a motor 
load, 650 kw. The frequency is 25. In spite of the high 
voltage the armature windings consist of bars insulated 
with artificial mica. In order to make repairs in these 
bars the stationary part is so mounted that its supports 
may be removed, so that it rests on the revolving 
part, and by turning this through a half revolu- 
tion the lower part, which is ordinarily in a pit, 
can be brought uppermost. (It does not seem clear 
why the apparently simpler method of making the pit 
accessible was not used.) The exciter of the dynamo is 
driven by a separate machine, because it is required by the 
method of starting used, in which the dynamo must be 
fully excited at the start. The installation in the under- 
ground pumping chamber is extremely simple, as it contains 
neither switches nor measuring instruments; the use of 
short-circuited armatures also enables the apparatus at the 
generating station to be very simple. The motor has an 
output of 750 kw., and runs at a speed of 180 revolutions, 
the armature being also wound with bars, it being of the 
short-circuited type. Owing to the slow speed required by 
the pumps, the power is transmitted from the motor by 
means of ropes. The builders have, however, made a 
change in the design of several similar underground 


The 
one thing needed above all others is to reduce cylinder 
The transfer of heat to the condenser by 
means of the walls with dry or superheated steam is 
The great loss in the 
steam-engine cycle comes from the exaggeration of this 
effect due to the presence of moist steam in the cylinder 
To 
this end the use of highly superheated steam is the most 
effective, but is attended with serious mechanical difficulties. 
At present they prevent 
More moderately super- 


In such case it may be satisfactorily provided by 


stations, in which the motor is made the flywheel of the 
pumps, operating the latter through cranks. Such a com- 
bined motor and pump is illustrated for a speed of 200 and 
a power of 120 b.p. The method of starting the motor of 
the above-mentioned plant is not described, but presumably 
the dynamo and motor are electrically connected while at 
rest, the motor therefore starting with the dynamo, the 
latter being fully excited at the start. 


Calorimetry.—Mr. Charles V. Kerr has à communica- 
tion in the December number of the Journal of Western 
Society of Engineers of America, on Berthier's Method 
of Coal Calorimetry.” He explains that the method was 
due to a French mineralogist, Pierre Berthier, and that it 
was published by him in 1833. [t consiste of mixing, say, 
one part by weight of the coal to be tested with at least 
20 parts, but not more than 40, of litharge. Charcoal, 
coke, or coal may be readily pulverised, but in the case of 
wood, the sawdust produced by a fine saw or rasp must be 
employed. The mixture is put into a close-grained, conical 
clay crucible, and covered with 20 or 30 times its weight 
of pure litharge. The crucible, which should not be more 
than half full, is covered, and then heated gradually until 
the litharge is melted and evolution of gas has ceased. At 
first the mixture softens, and froths. When the fusion is com- 
plete, the crucible should be heated more strongly for about 
10 minutes, so that the reduced lead may thoroughly subside 
and collect into one button at the bottom. Care must be 
taken to prevent the reduction of any of the litharge by 
the gases of the furnace. The crucible, while hot, should 
be taken out of the fire and left to cool; when cold it is 
broken, and the button of lead detached, cleaned, and 
weighed. The accuracy of the result should be tested by 
repetition. The author in his paper gives a number of 
useful points to be observed in carrying out this method, 
and also a series of results that he obtained. In each case 
be tried some three or four experiments with the same 
kind of coal, and the results did not appear to vary much 
more than 1 per cent. from the average value obtained in 
the series for each specimen of coal. He adds that he had 
intended comparing the results with those obtained by 
the oxygen calorimeter, but that he found the forms of 
instrument available gave such wide and varying results 
that the comparison was not satisfactory. He concludes 
by giving a few figures as to the cost of calorimeter testa 
by the Berthier method, and finds that five determinations 
of a fuel can be made at a total cost for materials of about 
1s. 4d., provided that a suitable furnace is available. 


Central-Station Design.—The paper read by Mr. 
B. J. Arnold before the North-Western Electrical Associa- 
tion at Milwaukee last month was on the trend of central- 
station design. In it Mr. Arnold reviews the general 
progress of central-station design, and the methods which 
have been found to be most suitable in practice. Arguing 
on Darwin’s law of the survival of the fittest, which is. 
equally applicable in engineering as in natural history, the 
author considers that by observing the design of recent 
stations an idea of the most economic procedure can be 
obtained. As an example of this he instances the dis- 
appearance of belts and pulleys, as far as new stations are 
concerned. The other points of accepted practice for 
electric central-station work emphasised by the author are 
the following : the use of water-tube boilers capable of carry- 
ing high steam pressures ; the use of mechanical stokers ; the 
use of steel chimneys. It must be remembered that in this 
respect the author is referring to American designs, and 
that he favours the steel chimney on the ground of much 
less cost. On the question of single steam-pipes, we do 
not think the American practice is reflected in England. 
The author says that although some years back it was the 
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practice to duplicate all steam-pipes, he does not now 
believe in such practice. He also states that very few 
engineers in America are putting in duplicate steam-pipes 
in their new works. In favour of the cheaper single range 
of pipes, the author also instances the smaller losses from 
radiation thereby obtained. The use of large compound 
condensing engines is another point brought forward. In 
these, both economy in first cost and running can be 
obtained by using the large engines, which he agrees 
should be directly coupled to the dynamos. The 
two points remaining in the paper to which we 
should have liked to refer at further length are the 
use of mechanical draught and of cooling devices 
for condensing water. In the first instance Mr. Arnold 
passes Judgment in favour of induced draught over forced 
draught. With respect to cooling towers, he claims a 
saving of at least 15 per cent. by the use of these, and also 
that the water being used over again, only a small amount 
is required from the water supply to make up that lost in 
evaporation. Mr. Arnold’s paper is much more replete than 
these few notes can possibly indicate, and is worthy of 
careful reading. 


Niagara-Buffalo Transmission Line.—We have 
noticed in a recent number of the Electrical World of New 
York an excellent description of the transmission and distri- 
bution system equipped by the Niagara Falls Power Com- 
pany for sending power to Buffalo. The pressure at which 
the power is transmitted is at present 11,000 volte, though 
this will be raised to 22,000 volts as the load increases in 
Buffalo. All parts of the overhead lines are designed to 
withstand this high pressure. The wires between Buffalo 
and Niagara consist at present of six bare stranded cables 
of 350,000 circular mils each, placed on a six-pin cross- 
arm, making two three-phase circuite, one on either side 
of the poles. These are transposed at five points by 
carrying the inside wire over to the outside on extra cross- 
arms on two poles. The transposition poles are the same 
for both circuits. As soon as the wires get to the outskirts 
of Buffalo the power is taken by the local company, which 
distributes, transforms, and delivers it to the various con- 
sumers in the town. At present the incoming line is still 
carried overhead for three miles within the town boundaries 
to a site by the Erie Canal. A certain portion of this line 
will be soon equipped with underground wires. From this 
cable terminus underground wires are used for redistribu- 
tion, which are divided into two general classes—first, those 
which will be used with the full high-tension current 
at 11,000 or 22,000 volts; and secondly lower-tension 
wires used for 2,200 volts. Of the first class, there are at 
present some 80,000ft. laid of triple-concentric cable running 
in duplicate to three transformer stations. From these 
transformer stations about 23,000ft. of triple-concentric 
220-volt cable have been laid. All these cables are drawn 
into stoneware ducts. We are surprised to see, how- 
ever, that the insulation used is indiarubber for the 
extra high tension, while paper insulation is used 
for the 2, 200-volt cables. The arrangements at the 
zub stations with the various transformers, regulating 
boostera, are fully described and illustrated in our con- 
temporary's issue for June 21. We notice that the 
transformers which in some stations are as large as 
850 kw. are oil-insulated. The oil which fills in the 
transformer cases is kept cool by means of water circulat- 
ing through three coil pipes within the transformer case. 
The transformers of the above-mentioned capacity weigh 
about 19,000]b. when completely filled with oil. The 
switchboard arrangement seems well designed, and we 
notice that the extra high-tension switches have excep- 
tionally large brakes. Sheets of insulation between the 
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various switches prevent arcs being made between one 
switch and the next. 


Municipal Trading.—In the House of Commons on 
Tuesday last, on the order for the second reading of the 
Bootle Corporation Bill, Sir J. Lubbock made an excellent 
speech, which was reported as follows in the Times: Sir 
J. Lubbock said he was very reluctant to object to the 
second reading of any Bill promoted by a municipality, 
especially when it was what was known as an omnibus 
Bill, but he did so in this instance at the request of a large 
number of chambers of commerce throughout the country, 
who were alarmed at the tendency of municipalities to 
engage more and more deeply in commercial undertakings. 
They firmly believed that sooner or later their transactions 
would result in loss to the ratepayers. The Attorney- 
General, as the result of his great experience, told 
them at the Society of Arts a few nights ago that 
‘whatever might be said as to the profit made out of 
undertakings such as gas or tramways worked by cor- 
porations, his belief was that the burden on the ordi- 
nary ratepayer was less where no such risks were under- 
taken.” But he did not object to these provisions 
mainly because he believed the corporations would lose 
money. There were four other and even stronger reasons. 
In the first place, they inevitably checked private enter- 
prise. In the second, if they once allowed munici- 
palities to trade in order to make money, where were they 
to stop? The time which ought to be devoted to the 
real business of municipalities would be frittered away 
on trading and manufacturing details. In the third, 
they would raise very difficult labour questions. Town 
councillors would have to regulate the wages of their 
electors. Just think of the tendency to set the wages 
against the votes. They were putting our municipal 
governors into a difficult if not an impossible position. 
Was this an imaginary danger? Look at New York. 
The defenders of Tammany denied that there was actual 
corruption. But they supported candidates who would 
support them ; who would multiply posts and appoint their 
nominees. Must not this have a tendency to deter honest 
men from coming forward as candidates? Last, but not 
least, if our municipalities were to become gigantic trading 
monopolies they necessarily endangered purity in our muni- 
cipal life. They were now at the parting of the ways. 
They began by allowing municipalities to purchase tram- 
ways, but not to work them. Then they took the next 
downward step, and allowed one or two to do so under 
certain circumstances. But that was within the municipal 
boundaries; now they were asked to do away with all 
limits. They were told that they must allow this privilege 
to Bootle, because it had been conceded in the case of Man- 
chester. They had unfortunately allowed Manchester toinvest 
in a canal. Was that to be a precedent? It was because he 
believed municipalities would lose money; because they 
would be diverted from their true and most important 
functions; because they would be dragged into labour 
struggles in which it was most important that they should 
not become involved ; finally, because it would be dangerous 
to the honour, dignity, and character of municipal life, 
that he asked the House to withhold this dangerous 
privilege. He understood, however, that the Chairman of 
Committees proposed to cut out of these Bills the clause 
giving manufacturing powers, and that he approved the 
suggestion of the Chamber of Commerce that a committee 
should be appointed to consider the whole question of 
municipal trading. Under these circumstances he would 
not oppose the second reading, reserving, of course, the 
right to move an instruction or instructions as regarded 
particular clauses.” 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A. M. I. E. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page 167.) 


Connections and Terminals (continued ).—Assuming, now, 
we have our cells charged, we will trace out the two 
circuits for testing ampere-hour and watt-hour meters. In 
the first place, it must be clearly understood that in nearly 
all cases there are two distinct tests required, each necessi- 
tating quite a different arrangement, and the object of 
each being also of a totally different nature. On nearly 
all meters, the tests carried out relating to the “accuracy ” 
of the meter are made by means of what is known as a 
“short-time test.” This is done by counting the number 
of revolutions made by the spindle of the meter in a given 
time, and the percentage of error is worked out. On this 
circuit, of course, it is of the utmost importance that only 
the most accurate instruments and the most suitable 
adjusting resistances, etc., are brought into requisition. 
We will therefore consider somewhat more in detail what 
is required on this circuit. The battery is connected 
to two multiple switches, as shown in figure. This 
illustration shows the switches connected to the cells 
used on the town supply; but, of course, it will be 
understood that in the case of separate cells being 
ig pcg the same connections hold good. These 
multiple switches must be capable of carrying current 
up to from 100 to 200 amperes if necessary, but the main 
circuit is not supposed to be opened by either of these 
multiple switches. As shown in the diagram, another 
suitable switch is interposed for breaking the circuit when 
required. A useful type of multiple switch is such as is 
often applied on charge and discharge circuits, on small 
batteries of accumulators installed for private house 
installations. The number of contacts on these switches 
will vary in different test-rooms; the more numerous the 
contacts the larger the number of voltages it is possible 
to obtain. From these switches two leads are carried to 
fuses, suitable for carrying fuses for some considerable 
magnitude of current, though it is not necessary that the 
“break” should be exceptionally long, as the voltage at which 
the fuses blow is never very high, and although the current 
may be large, the amount of energy broken is com- 
paratively small. Fig. 12 shows the type of fuses used 


Fic. 12. 


in Bradford. These fuses consist of two brass blocks, each 

ing a large set screw for clamping the eweating socket 
holding the cable, and a smaller set screw and washer, 
under which the fuse itself is clamped. The brass 
blocks themselves are secured to the porcelain base by 
means of four screws screwed into the block from the 
underneath side of the porcelain, the heads of the screws 
being countersunk into the porcelain. To prevent the 
blocks from moving, a metal pin is let into them, which pin 
also jenes into the porcelain base. The method of fasten- 
ing these brass blocks is not shown in Fig. 12. The distance 
between the brass blocks is 14in. The fuse itself is of 
the strip pattern, consisting of a thin strip of suitable fuse 
metal. It is advisable to have stamped on each fuse the 
current at which the fuse melts, or, if preferred, the safe 
carrying capacity of the fuse in amperes. The figure shows 
the fuse block in plan and elevation, These fuses are 


. 


enclosed in suitable cases fitted with glass fronts. From 
these two fuses the leads are carried, one to the switch 
referred to above, for breaking the circuit, and thence 
to a suitable connecting bar, the other lead being carried 
direct to an ammeter, and thence to a connecting bar. We 
have now arrived at that point in our circuit to which are 
connected in series adjusting resistances, standard instru- 
ments, and meters to be tested. Before going on to con- 
sider this portion of the circuit, let us refer to Fig. 13, and 
see what results are able to be obtained in the way of 
different voltages at the connecting bars, C B and C B,, by 
means of the multiple switches. Assuming 26 cells are 
connected to the multiple switches, of six contacts each, 
it will be seen that by so arranging the points of contact 
on the two switches a very large number of different 
voltages are obtainable at the connecting bars. By way of 


F10. 13. —M 8, Multiple Switch; F, Fuse; A M, Ammeter ; 8, Switch: 
C B, Connecting Bar. 


illustration we will take these cases with the contacts of 
the multiple switches connected to the cells at points as 
given in the diagram. With the switches on the following 
points of contact, the voltages at C B and C B, are as 
follows : 


Contacts Voltage. Contacts. Voltage 
6—12_............. 4 des). dues 24 
6-11. 15.2 6 3 26 
Dell. us 8 6—7? A 28 
6—10  ............ 10 Bes. E E 50 
SI uis 12 Ja eee 354 
6—9 99 14 2—8 ............ 36 
4—10 ............. 16 OS 83 38 
5 a, a er ne 44 
5—8 oec 22  1—7 ......... 52 


It will further be noticed that voltages identical with 
some of the above can be obtained by having the switches 
on different contacts to those given. For instance, contacts 6 
and 7 give 28 volts, contacts 1 and 12 also give 28 volts. 
It is, therefore, possible to obtain current from different 
portions of the battery, and thus by switching on to a 
different set to prevent certain cells becoming too much 
discharged. It is an excellent plan to have a card fixed 
near these multiple switches on which is tabulated the 
different contacts required for giving certain voltages, 
the contacts themselves also being numbered. By this 
means chances of error of switching in the wrong 
number of cells are greatly minimised. Of course, 
where the town cells are utilised, it becomes impos- 
sible to connect the cells in parallel, but if a separate 
battery is employed the connections might easily be 
arranged to enable this to be done. This necessity 
would only arise if large currents are required at 
a low voltage, and in the case of the separate battery 
having a low ampere rate of discharge or where damage 
would result to the cells under this discharge. It is obvious 
jn the case of the town battery that the cells would always 
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be of sufficient size to enable all discharges required for the 
purposes of meter testing to be taken from them, and, 
therefore, no occasion really arises for anything but the 
arrangement similar to that shown in the diagram. 
Whenever a test is carried out the voltage of the 
circuit should be no more than is required to force the 
necessary current through the meters under test, the 
measuring instruments, the connections, etc., with a suffi 
ciency to allow for any necessary adjustment to be carried 
out on the resistances. This state of affairs is the cheapest 
as regards energy required, the safest as regards possible 
damage to meters, instruments, etc., and all round the most 
satisfactory. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Electric Traction by Surface Contacts. 
BY MILES WALKER, ASSOCIATE, 


We cannot put forward any surface-contact system as a 
practical substitute for the overhead wire in electric traction 
unless we can answer in the affirmative the following three 
questions: (1) Is it possible to lay surface contacts in a 
roadway so that they do not cause any obstruction to 
traffic? (2) Is the method of picking up current from 
studs by means of a skate feasible under practical working 
conditions! (3) Can the studs be made perfectly safe 
If affirmative answers to these three questions can be 
established, the future of surface contacts for town traction 
is a great one. If the answer to any question is unsatis- 
factory, there may be grave objections to this system of 
conveying electrical power to a moving car. 


commonly occur unnoticed in roadways, I have made a 
drawing (Fig, 1) to scale of the section of a fair average 
piece of well-worn roadway in the Holloway-road. The 
section is taken lel to the rails and midway between 
them. The straight line gives the level of the rail. The 
upper line gives the inequality of the pn -stone surface. 

he average hollow that one meets with is about Jin. deep. 
In places the stones have sunk until they are nearly level 
with the rails, while the original crowning between rails 
seems to have been about liin. Of course, it looks very 
much worse in section than it does in the street. For com- 
parieon with this piece of paving I have given a section 
( Fig. 2), drawn to the same scale, of our experimental line at 
Willesden Junction. This, of course, represents a piece of 
track just newly laid and without the inequalities which are 
sure to come with time and traffic, but one can see at a 
glance that if we impress the inequalities of Fig. 1 upon 
those of Fig. 2, we do not get anything which is substan- 
tially worse than either. In order to show the sort of 
hollows that one meets with in roads which are in bad 
condition, I have given a section (Fig. 5) of a hollow in a 
rather bad piece of roadway. I do not know that the 
thoroughfare from which this was taken (and which con- 
tains many hundreds of similar hollows) bears at all a bad 
name. People seem to put up with them very quietly. 
Figs. 4 and 5 show sections of roadway at right angles 
to the rails, one with a surface contact and the other 
without. 

Now, the projection of the stud shown in Fig. 2, innocent 
though it may seem in comparison with ordinary paving- 
stone inequalities, is amply sufficient to give the required 
clearance to the skate. Its top is on the average ljin. 
above the level of the rail, and the clearance between the 


Nothing but a long trial can give us conclusive answers, 
but an Institution like that of the Electrical Engineers can 
lorm a very fair judgment upon the probabilities of & 
scheme on being supplied with experimental data, and it 
can, moreover, give a diversity of criticism and suggestion 
which will be of the highest value to a scheme in its 
infancy. It is to obtain that judgment and to profit by 
that criticism and variety of suggestion that I have brought 
forward the details and experimental data of a surface- 
contact system, upon which Mr. C. E. Holland and 1 have 
been at work under the direction of Prof. Silvanus 
Thompson. 

To arrive at an answer to the question as to the obstruc- 
tion in the roadway we must find by what amount the 
studs ought to project, and also what amount of inequality 
is ordinarily found and is admissible in a roadway. 

During the last few months I have been making observa- 
tions of roadways in city streets and along tramway tracks, 
and I have been surprised to find how great the depth of 
inequalities in pavement realy are when we come to 
measure them. Hollows jin. or even iin. deep are hardly 
noticeable if of 2ft. or 3ft. in extent. Hollows lin. in 
depth, and with gently sloping sides extending 4ft. or 5ft. 
from the centre, are of very common occurrence in roads 
which a casual observer would call good. The track 
between tramrails is generally to be found much more 
uniform as to levels than the other parts of the road, but 
even here sudden changes of Jin. or zin. in the level of the 
crowning are 80 common that we never notice them. It is 
difficult for the eye to detect slight changes of slope in a 
groundwork of rough granite setts. 

In order to give an idea of the sort of inequalities which 


the effect of various obstacles on the line. 


Fig. 5. 


skate and the crowning of the pavement between two studs 
is Zin. This is sufficient to clear all but very deep mud. 
The effects of mud and water are considered at length 
below. If a paving stone happened to project some way 
above the others it would do no harm until it projected 
above the level of the atud, and a rare occurrence of that 
kind could be very easily dealt with. 

This brings us to our second question as to the feasibility 
of picking up current from studs. It should be noticed in 
the first place that a row of studs is a very much better 
thing than a sectional rail. A stud is much easier to insu- 
late than a rail. The leakage from a rail in wet weather 
would be 20 times as great as from a stud. A rail is much 
more difficult to renew, and though it gives greater facility 
upon sharp curves, its advantage in this respect loses weight 
as soon as we show that the studs can operate on the 
sharpest curves met with in practice. | 

When studs are used it is, of course, necessary to carry 
below the car a long metal skate which will maintain its 
contact with one stud while it passes on to the next. And 
the question naturally arises, Can a skate be made to run 
smoothly over a row of studs?! "That is & question upon 
which we had considerable doubt until we tried it. The 
answer (so far as an answer can be obtained from an experi- 
mental line) is that it can be made to run at the highest 
speed smoothly—in fact, almost noiselessly. We have tried 
Anything big, 
like a brick or a tin canister, is simply knocked out of the 
way without even causing a spark. Stones standing about 
an inch high generally suffer the same fate. Sometimes, 
however, if a stone is wedged carefully into a hollow in the 
road the skate will glide over it and be prevented from 
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touching the stud. The effect of this is that the car is 
deprived of power from that stud, but running on by its 
impetus contact is again established with the main. This 
is an accident of no moment, and would, in fact, very 
seldom occur in a paved street. A shovelful of gravel 
thrown upon and round the stud has tbe effect of causing 
considerable sparking, but does no great harm. Gravel 
upon the track will cause sparking in any electric traction 
system in which the rails are used for a return. 


, ,, BELLE 


Fic. 6. 


One method of supporting the skate (in the case of a 
four-wheeled car) is shown in Fig. 6. A frame (part of 
which is shown in the figure and marked F) is supported 
on bearings running on the axles of the car. To this is 
bolted a pair of stout brackets of the shape seen in the 
figure. A vertical pin, 14 in. in diameter, with a thickened 
base pivoted to the skate, slides freely in each bracket, and 
carries two pairs of lock nuts. The lower pair press upon 
a spring, and can be adjusted to take any required fraction 
of the weight of the skate, while the upper pair act as a 
back- stop and prevent the skate from falling below a certain 
fixed limit. In practice the back-stop should be adjusted 
so that it allows the skate to fall as low as the lowest stud 
on the line (say about lin. above the level of the rail), while 
the spring is adjusted so that when running on an average 
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Fic. 7. — Vertical Scale Exaggerated, Showing How Skate Rests on Stud. 


stud the pressure is about 10lb. The spring, being a long 
one and much compressed, changes its forces very little 
with a lift of lin. or zin. The little friction that occurs on 
the pin is just sufficient to deaden any tendency to dance 
when running at a high speed. The skate is composed of a 
U-shaped steel girder 4tin. by 2 in., and is 18ft. long. 

The side webs of this girder are cut off for a length of 
öft. at each end of the skate, so as to give the point a 
certain amount of springiness. The springy portions are 
then bent up at a very gentle slope (about 1 in 100), and 
the tips are still further curved upwards. By supporting 
the skate on springs at two points about 4ft. from its ends 
a very useful pitching motion is given to it as it slides over 
the studs. This is shown in Figs. 7 and 8, in which the 
vertical scale is exaggerated so as to make a small drawing 
sufficiently clear. | 
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FIG. 8.— Vertical Scale Exaggerated, Showing the Dipping Action of Skate. 


The greater part of the weight of the skate being borne 
by the springs, so long as a stud is under the central part, 
the ends are kept well above the ground. But as the stud 
gets nearer and nearer the hind end, more and more weight 
is thrown upon the front end, until just before the skate 
reaches the next stud, the front end is down upon its back- 
stop, as seen in Fig. 8. This stop is about 4ft. from the 
tip, and the slight tilt of the skate throws the tip a little 
lower than it otherwise would do and at the same time 
presents the striking surface at an exceedingly small angle 
(about 0° 30’) to the horizontal. Thus the contact with 
the studs can be made almost silently even at the highest 
speeds. The tip of the skate, which is ordinarily well 


above the ground, dips down to accommodate iteelf toa 
worn stud just at the point where it is required. Having 
once touched the stud and excited the magnet under it, the 
attraction of the magnet helps to stop any jumping. The 
ends of the skate being very springy accommodate them- 
selves very well to studs differing considerably in height. 
In practice it will be possible, by setting the boxes directly 
upon ties between the rails, to ensure that the studs do not 
in the ordinary course vary by more than tin. 

The method by which one stud is made alive before the 
car leaves the stud behind will be considered in the next 
section, but while considering the skate it is important to 
note what amount of overlap must be allowed to it. In 
designing an experimental line we wanted to be on the safe 
side, so we allowed a 34ft. overlap, knowing that the switches 
took about one-tenth of a second to close. Thus the skate 
was made 18ft. long with 144ft. between the studs. This 
overlap is more than sufficient. We have run at a measured 
speed of 16 miles an hour without.experiencing trouble 
from the non-closing of switches, and could probably go 
quicker but for the inconveniences of our short track. 
Now, as the Board of Trade regulations limit the speed at 
which cars in towns may run far below this, we might have 
a much shorter overlap or a longer distance between the 
studs. The Board of Trade regulation for Dublin runs as 
follows: »The speed at which the carriages shall be driven 
or propelled along the tramway shall not exceed the 
rate of eight miles an hour, and the speed at which the 
carriages shall pass through facing points, whether fixed or 
movable, shall not exceed the rate of four miles per hour.” 

Further, in the regulations relating to the motor carriage 
it is provided : “It shall be fitted with a governor which 
cannot be tampered with by the driver, and which shall 
Operate so as to cut off all electric current from the motors 
whenever the speed exceeds 10 miles an hour.” 

While it is possible to go at the speed of 15 to 20 miles 
an hour with a moderate overlap, we can by shortening the 
overlap positively prevent the car from going at a speed 
greater than a certain fixed limit. We tind that we can 
increase the length of skate to 22ft. for a 25ft. car and have 
18ft. 6in. between the studs. Lines on which bogie cars 
are employed would allow of still greater length of skate 
and as much as 30ft. between the studs. In wet weather 
a certain amount of leakage occurs from the stud which 
is for the time supplying current to the car, and it is 
important to enquire how much this leakage is. It is 
easily ascertained by actual measurement with street mud 
and water placed around the stud and skate. The following 
data were obtained by experiment. The pressure on the 
line was 500 volts. 


PARTICULARS OF LEAKAGE FROM STUDS. 
e . in 
Condition of Road. Current leaking, 


in amperes. 
Track covered with very wet mud and water jin. to 
Jin. deep so as to make the very worst street con- 
dition. The skate resting on two studs at 500 volts 
above earth. The mud between the studs touching 
the skate at intervals along ite length. Total leakage 
from the two studs..... — — — E Sab aas 
The same after standing five minutes 
After one stroke of a brush so as to reduce the depth 
of mud and water to zin % 
One stud with short skate resting on it. Wet mud 
about zin, dess ĩðͤ ⁵ñ] cer e 1 
The same with mud deeper. Very bad road conditions 2° 
The same with thin mud and water as it would be on 


an ordinary wet daaaeeeeennnn n é 0:4 
(ux turi. Aem Practically 
none. 


It must be remembered that the sloping asphalte round 
the studs tends to become cleaned in very wet weather. 
After a very heavy shower, the bulk of the mud having 
been removed, the leakage will be very little indeed. It is 
probable that the average leakage in wet weather will be 
about half an ampere per car; while under exceptionally 
bad road conditions it may approach five amperes. By 
carrying a brush in front of some of the cars to sweep away 
the deepest mud, it can be kept at about one ampere even 
under the worst conditions. Taking only five fine days to 
one wet one, the average leakage will be under a quarter of 
an ampere per car, or about 2 per cent. of the total power 
of the station. .It is difficult to say what effect this will 
have upou the coal bill, but it is certain it cannot increase 


THE ELECTRICAL ENGINEER, FEBRUARY 24, 1899. 233 


it by 2 per cent. Of course, on a dry year like the one 
we have just had, the average leakage would be almost 
negligible. 

Ease in going round curves and over crossings is a 
matter of great importance in any system of electric trac- 
tion in towns. When a long skate is used onasimple four- 
wheeled car it is necessary to put the studs nearer together 
on a sharp curve, because the ends of the skate do not keep 
to the centre ot the track. Ona 34ft. radius curve it is 
desirable to have studs every 8ft. This, of course, adds to 
the cost of construction, but as the greater part of a tramway 
company’s rails are straight or nearly straight it is nota 
serious matter. The length of the skate is really limited 
by the radius of the sharpest curve on the line. If a line 
has many 34ft. radius curves, a suitable length for the 
skate is about 18ft. for a four-wheeled car. 

It is a great advantage in a surface-contact system to 
have only one row of studs in the centre of the track. It is 
also an advantage to have each stud self-dependent—that is 
to say, capable of being exerted without interconnections 
from other studs. In systems having two rows of studs it 
must be very difficult to keep the right skate on the right 
stud when going round a curve, unless the skates are quite 
short and the studs very near together in each row. At 
crossings the difficulties would become greater. We have 
found that by employing a single row of studs in the centre 
of the track (where full advantage can be taken of the 
crowning of the paving stones) there is no difficulty in 
going round sharp curves and over crossings. 

In electric traction systems it is not usual to provide a 
means of bringing the car off the rails and taking it round 
an obstruction on the line. If it is thought desirable to do 
this, it can be done very easily on a surface-contact system 
by carrying with the cars properly protected flexibles 
which can in an emergency be attached to the studs and 
to the rail. 

We now come to the most important question—the 
question of public safety. The automatic switches must 
be designed so that they can only be closed when a car is 
over the stud, and the provision for guarding against the 
accident of a stud being left alive in the street must be 
absolutely without a flaw if the surface-contact system is 
to be permitted for a moment in England. 

It is exceedingly difficult to form an estimate of the 
safety of any particular device. Things that we are 
accustomed to use every day without injury to ourselves 
we come to regard as harmless, often not so much because 
they have no element of danger in them, as because in 
common experience accident does not happen. Who, seeing 
for the first time a railway train steaming at 60 miles an 
hour, would care to trust himself on board it ? The more he 
might know of the laws of motion, the attraction of gravita- 
tion, and the strength of materials, the less would he be 
inclined to listen to arguments to prove that it could not 
come off the rails. The reason that we dare go railway 
journeys is not because we are satisfied with the proof; it is 
because in common experience trains do not run off the 
rails. Upon the introduction of anything to which we are 
unaccustomed, anything that contains a conceivable element 
of danger, we are at once afraid, and it is exceedingly diffi- 
cult for anyone to satisfy us that it is perfectly safe. It 
is so with surface contacts. The more we know about 
mechanism, the less we feel inclined to trust in the safety 
of à device which is proved to be safe by unanswerable 
arguments. There is only one way of bringing conviction 
to the mind of the timid, and that is to simplify the issue 
upon which safety depends until it becomes identical with 
something with which we are perfectly familiar and in 
which we have perfect confidence. It is in this way that 
we have tried to bring home the safety of surface contacts. 

Take something that we are sure about. Can a magnet 
attract the air? It cannot. If we are sufficiently sure of 
that, it will do for a principle upon which to base a safety 
switch. But we want something more than a principle, we 
want a moving part to make a switch. Then let us take one 
of the simplest and surest of all moving things, a heavy 
cylinder sliding in a very loose vertical tube. Is it possible 
for it to remain suspended in the tube when the only force 
upon it is gravity? If it is C oder then that cylinder 
will do for our moving part. The problem now is to make 


a switch whose safety depends, and depends only, upon 
a magnet not attracting air, and a cylinder which will 
not stick. If we can do so without introducing other issues 
of a more complicated character and with which we are 
less familiar, then we have a switch upon which we can 
rely. If we take an iron plunger with expanded ends, like 
that numbered 2 in Fig. 9, and surround it by a solenoid of 
wire carrying a current, it is possible to choose the size of 
the heads so that the tendency of the plunger to assume a 
central position is balanced by the attraction of the solenoid 
on the iron heads. With properly chosen heads the solenoid 
exerts no force whatever on the plunger. Gravity being 
the only forse upon it, it will, of course, take up the position 
No. 2. If, now, a piece of iron is placed over it, as shown 
in No. 3, the plunger may be raised by the attraction 
between the two. In case a very heavy plunger is used it is 
possible to support part of its weight by merely increasing 
the size of the lower head by a small amount. Thus we have 
a simple piece of mechanism whose movement is entirely 
dependent upon the presence of a mass of iron in its neigh- 
bourhood, and which cannot be moved by the solenoid 
itself, even though the magnetising current carries the iron 
up to the saturation limit. This has been converted into 
the operating part of the switch, in the manner described 
below. Now, though the force of attraction is sufficient to 
lift a fairly heavy plunger and operate a switch, it is desir- 
able to have something more than this. We want a switch 
which will, notwithstanding its massive moving parts, close 
in an exceedingly short space of time. We want a very 
great acceleration upon the moving parts during the first 


part of their motion. This is easily obtained by merely 
separating the upper head from the plunger by a short 
air-gap, as shown in position No. 1 of Fig. 9, and arranging 
matters so that the mass of iron comes over the switch 
before current is put through the magnetising coil. As soon 
as current passes, the attraction upon the head is so great 
that the plunger gets up a high velocity before the two 
come together, with the result that the switch operates as 
though it had been hit with a hammer. A very simple 
device, a mere film of oil acting as a cushion, can be 
employed to prevent the switch from being injured by the 
concussion. The connection of this operating part to the 
contact points of the switch has been the subject of some 
very varied experiments. If we are to preserve our original 
simple issue, we must not hamper this plunger with any 

ear at all. The safety of street passengers must be made 

ependent upon nothing else than the falling of the plunger 
when the mass of iron is removed. The attachment of any 
gear at once introduces the risk of friction whose amount may 
be a variable quantity. Fig. 10 shows the construction of 
one of our safety switches. The switch is in the closed 
position. The plunger, P, is the same in design as that 
shown in Fig. 9. It is surrounded by a very loose tube, 
which is enlarged at its lower end, T, so as to enclose the 
expanded end of the plunger, which is free to slide in the 
tube, the clearance being as great as we like. The tube, 
T, can itself slide in an outer tube, and is attached by 
insulating brushes to the yoke-piece, Y, which, when the 
switch is closed, makes electrical connection between two 
brushes, C and Ca. | 

As the whole switch is immersed in oil a considerable 
suction exists between the plunger, P, and the tube, T, not- 
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withstanding the large clearance, so that when the plunger 
falls it carries the yoke, Y, with it and opens the switch. 
Before describing the details of this switch it will be best 
to look at the general method of operating the switches in 
succession. Figs. 11 and 12 are diagrams of the electrical 
connections. Switch No. 1 of Fig. 11 is closed and current 
is flowing from the feeder main, F F, through the fuse, f, 
through the yoke piece from C, to C, and to the stud, S, 
thence by means of the skate, K, it passes to the motor and 
then to the frame of the car truck. In this particular 
method of making the connections the plunger is mag- 
netised by means of a shunt coil connected between the stud 
and earth. The comparative advantages of shunt and series 
coils in switches of this kind was discussed in our British 
Association paper, and I need not go into that matter again. 
It is sufficient to describe here the method which we have 
found to be simplest and most satisfactory. It will be seen 
that in the diagram the yoke between C, and C, is drawn 
as a piece separate from the plunger, but it is to be under- 
stood that in the ordinary course they rise and fall together 
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as mentioned above. Thus in No. 1, Fig. 11, the plunger 
is up and the yoke is up; in No. 2 they are both down. 
Fig. 12 shows the car in the act of passing from one stud 
to the next. As soon as the skate, K, touches the stud of 
No. 2, current passes from it round the shunt coil, magnetis- 
ing the plunger, which rises and is held up by its attraction 
upon the iron skate, K. A moment later the skate, K, leaves 
switch No. 1, and as the plunger has no longer anything 
which it can attract, it falla and opens the switch. The 
forces required to open the switch are very small, and 
the 3lb. weight thrown upon the yoke piece upon the 
removal of the iron of the skate gives a very ample factor 
of safety. But the safety of street passengers does not 
depend upon the opening of the switch in this way. If for 
any reason whatever the yoke piece did stick up (a thing 
which it practically never will do), the plunger will slide 
down the tube, T, and make connection between the yoke 
piece and the earth in the manner shown in Fig. 15. This 
will connect the main to earth through the fuse, f. The 
fuse will of course be blown immediately, and the switch 
entirely cut off from the main. 

The switch shown in Fig. 10 can now be described in 


greater detail. In the first place, it is contained in a round 
cast-iron box, the lid of which is of gunmetal, and forms 
the stud. The lid is fixed into a gunmetal ring, which is 
insulated from the cast-iron box by means of micanite. 
The whole is designed to bear a weight of 15 tons, and to 
take a heavy blow having a considerable horizontal com- 
ponent, such as would be received from a heavy wagon 
jogging on to it. The space round about the stud is filled 
in with asphalte up to the level of the road, but tne micanite 
is designed to insulate the stud sufficiently by itself even if 
the asphalte were broken away and the space filled up with 
water. In still later designs we are insulating the studs 
by supporting them entirely upon a block of granite. The 
stud is faced with a plate of hard phosphor-bronze to take 
the wear, and this plate can be replaced when worn down. 
One very important matter in connection with surface 
contacts is the water-tighting of the switch-boxes. Our 
method is to keep the opening of the switch-box as small as 
possible; and to provide a very solid lid screwed down hard 
against a rubber washer placed in a suitable recess. This 
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gives a very perfect joint. The lid cf the switch-box is the 
stud itself. The switch is attached to the underside of the 
stud and comes away with it as a single piece. To renew 
a switch, all that is necessary is to take out the three screws 
which hold it down, withdraw it by a holder made for the 

urpose, and drop in a new switch and stud, and screw the 
whole down. The operation can be performed in less than 


Fig. 12. 


two minutes. On the form of the switch contacts we have 
experimented a good deal. We have found that a particular 
form of mercury contact is very satisfactory, but there is a 
prejudice against mercury contacts, and so I show here & 
brush contact whieh answers its purpose admirably. The 
precautions to be adopted to keep a metal contact in good 
condition permanently are as follows. In the first place 
provision must be made to absolutely prevent sparking 
upon the contact surface. Secondly, a certain amount of 
friction must be introduced between the surfaces to keep 
them bright. The surfaces should be arranged to touch 
on a8 many points as possible, and yet there should be a 
substantial bulk of metal in the vicinity of the touchin 
surfaces. A material should be employed which has 

elastic properties, and in the operation of opening and 
closing all strains upon it must be far below the elastic 
limit. The cross-section of the material must, of course, 
be amply sufficient to carry the required current, and all 
causes of warming must be eliminated. If these precautions 
are adopted, a switch contact can be made to operate 
thousands of millions of times without injury. The switch 
has, of course, never to break the main current going to 


THE ELECTRICAL ENGINEER, FEBRUARY 24, 1899. 


235 


thecar. It cannot open until the skate has been removed. 
It has, however, to break the current leaking from the stud 
and also the current taken by the magnetising coil, which is 
nearly half an ampere. To take the spark caused by this 
current we provide a contact between two arc carbons, D 
(in parallel with the main contacts), which does not break 
until the main contact has opened lin. This ensures the 
small spark always occurring on the carbon points. The 
switch being immersed in oil, this small spark is not pulled 
out any perceptible distance, and by providing a 21in. 
break the switch is enabled to break currents of 10 times 
the amount if it were necessary to do go. 

The method of earthing the switch in the event of the 

oke piece, Y, failing to open is seen at once from Fig. 10. 

he rod, N, is of copper, and has a collar on its upper end 
which will come in contact with the yoke piece, Y, whenever 
P moves down relatively to T. If Y and T should for any 
cause stick and keep the switch closed after the car has gone 
past, N in falling will connect the earthed mercury-cup, E, 
with the yoke, Y, and blow the cut-out. The mercury-cup, 
E, is merely a hole drilled in the cast-iron switch-box. The 
box is permanently earthed by being connected to the rails 
by a stout conductor. It is found that a mercury-cup of 
this kind remains unchanged for years, but, still, it is well to 
put a check upon its efficiency as a safeguard. This is done 
in the following way : It will be seen from the diagram of 
connections that one end of the shunt coil is connected. to 
earth. The method of making the earth connection is to 
bring down a stiff conductor from the switch and make it 
dip into the upper portion of the mercury-cup, E. So long 
as that cup remains efficient as a connection to earth the 
switch will operate, but if for any reason (as for instance 
the box being cracked and the mercury spilt) the connec- 
tion to earth is broken, then the shout coil becomes 
inoperative and the switch cannot be closed at all. If, 
therefore, the switch will close at all, we are sure that the 
mercury-cup, E, is full. In this way the risk of accident is 
reduced to the one risk of the plunger sticking in its tube. 


Fic. 13. 


It is therefore necessary to consider somewhat carefully 
what risk there is in the plunger sticking up after the car 
has passed. It will be noted that there are absolutely no 
side forces upon the plunger to cause friction against the 
inside of the tube. The clearance is so great that even the 
introduction of grit does not have any effect. As a matter 
of fact, under the worst conditions the force due to friction 
is leas than 1oz. When tbe plunger and tube are polished 
and working in oil as in practice, we may safely take the 
force of friction as less than 0:01 of a pound. Now, we can 
make the downward force upon the plunger when the iron 
skate is removed almost what we please; how great we 
shall make it is merely a question of economy in copper. 
We consider that a factor of safety of 200 is more than 
sufficient. We have adjusted the sizes of the iron heads 
of the plunger so that the downward force after the 
removal of the skate is 23lb. This, of course, becomes 
less as the plunger falls, but it still has a considerable value 
after the plunger has fallen gin. and earths the switch. 
Thus we see that the chance of the plunger sticking is 
absolutely nil. 

There is one other risk to guard against, and that is the 
breaking down of the insulation between the main and 
the stud. This is most effectually done by surrounding the 
switch by a sheath of metal which is permanently earthed 
and supporting all parts connected to the main on the 
earthed sheath, so that if their insulation breaks down 
there is an arc to earth and the fuse is blown. 

Although the passage of the car from stud to stud is a 
continuous process, each switch being actuated by current 


derived from the Jast switch, it is necessary to have on the 
car some means of making a stud alive if by any means con- 
nection with the main should be lost. For this purpose 
we carry on the car a small accumulator battery capable of 
yielding a current sufficient to work a switch at a pressure 
of 500 volts. Its capacity need only be small, so it can 
be very solidly and cheaply constructed, and as it can be 
charged direct from the line it is always ready for use. In 
practice we find that it is very convenient in use. The 
ordinary car controller can be adapted with an additional 
contact on it, so that when the handle is swung round to a 
certain position the accumulator is connected to the skate. 
By this means the driver can in an instant pick up again 
if through any obstruction the skate loses contact with the 
main. It is a distinct advantage in a surface-contact system 
for the current which operates the switches to have a high 
pressure behind it because it is able to overcome little 
obstacles, such as mud and paper on the studs. For this 
reason switches requiring 500 volts pressure to operate 
them are preferable to switches operated by a low-voltage 
battery carried on the car. 

Throughout the whole of our work on surface contacts 
we have, of course, been aware that they could never be 
as simple in operation as the overhead wire, and that where 


-the overhead wire is permissible it is to be preferred on 


account of its cheapness, if for nothing else. We have 
merely directed our efforts to see how far surface contacts 
could be perfected. We believe that future experience will 
show that the studs can be laid so as to cause no obstruc- 
tion to traffic ; that the method of picking up current from 
studs in the road is much more feasible than it at first sight 
appears, and that the safety can be made as great as in any 
other system of electric traction. 

One thing that augurs well for surface contacts is the 
ease with which they can be worked in conjunction with 
the trolley wire. It will be possible to run a car from one 
system to the other without any more delay than is required 
to hitch the trolley on to its line. Throughout the experi- 
mental work of the last two years we have had the assistance 
of Mr. C. E. Holland, and some of the most valuable 
suggestions have been due to him. Had it not been for his 
continual efforts, the experimental line at Willesden could 
not have been made such a great success. 


DISCUSSION. 


Prof, Silvanus P. Thompeon, who presided, intimated that Mr. 
Walker’s paper was open for discussion. 

Prof. Carus-Wilson said he thought he should only be expressing 
the feeling of all present in congratulating the author and those 
who had been associated with him on the successful issue of the 
ingenious application of the principles that had been brought 
before them to the very important problem of surface contact. 
He hesitated to express any criticism on this interesting con- 
trivance, because, as everyone was aware, it was at present in an 
experimental state. But he underatood that the author submitted 
his paper with a view to getting an expression of opinion on the 
subject, so that it would be taken for granted that any criticisms 
would not be directed with any other feeling than that of goodwill 
and appreciation of the work which had been already done. At the 
same time, it seemed to him that the author had not made out as 
good a case as he might have done for some of the characteristics of 
his system. One of the most dieagreeable features of surface con- 
tacts was that the leakage current was liable to close the circuit, 
and keep the contact rail or section alive. But anyone who had 
studied the system they were then considering would see that the 
leakage current could not make any one of these stude alive. 
The diagram on p. 14 of the paper made it quite apparent that 
the leakage current was unable to have any effect whatever in this 
direction, and he thought the author was to be congratulated on 
this as a valuable feature of his device. As to the question of 
safety, which, of course, was one of the most important 
considerations, it would be rash to say that it was 
possible to devise an electro-mechanical contrivance that would 
possess more elements of safety than that which had been brought 
before their notice. The demonstration of the author as to the 
practical impossibility of the plunger remaining up when the car 
had left the section or stud, seemed to him (Prof. Carus- Wilson) 
to be quite conclusive, and on this head Mr. Walker and those 
associated with him were to be congratulated on the remarkable 
success, so far as one could gather, of their efforts. But he thought 
there were other elements aleo besides safety which had to be 
borne in mind, some of which had been dealt with by the author. 
It was possible to sacrifice too much even to safety. Two points 
to which he wanted to allude particularly were those of acces- 
sibility and reliability. As to the former, he thought that any 
electro-mechanical contrivance should be easily accessible for pur- 
poses of inspection and repair, and without interference with the 
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traffic. 


each one. 
about twelve hours to examine all the studs in one mile of line. 


He thought this a point which was against the system. Then, as 
to reliability, it seemed to him that the only conditions in which 


the skate would not act would be when it was covered with ice. 
But in this country the point was not very important. As to the 


uestion of mercury contacte, he was sorry the author had given 
these up. The paper read at the British Association laid great 
stress upon mercury contacte, which he believed were good. As 
to the question of sparking, provision should be made to prevent 


absolutely sparking upon the contact surface. It seemed to him 
that the success of any system of surface contact depended upon 
the sparking at the surface contacts being got rid of completely. 
Prof. Carus. Wilson then proceeded to further explain this point 
by the aid of diagrams he drew on the blackboard. The problem 
was that & conductor passed over the studs, and a current had 


to be collected from each in turn without any spark in the 


could not get rid of the sparking at these 
points, he agreed with the author in thinking there was a very 
serious defect. Mr. Walker had said that ''the switch has, of 
course, never to break the main current going to the car." Now, 
he (Prof. Carus- Wilson) did not want to dispute that statement, 
but it did not seem at all obvious that the current would be broken 
at the stud before it was broken at the switch. Having added 
other observatione, and explained more fully by means of diagram, 
the speaker concluded by remarking that he would not say that 
what he predicted actually did take place—he simply pointed 
out the possibility. 

Mr. 8. Sharp said that, of several contact systems which bad 
come under his notice, the present one struck him as being by far 
the best, and he congratulated the author on the resulte he had 
laid before them. With regard to the last point touched upon by 
Prof. Carus- Wilson, he understood that the plunger at the back stud 
could not fall until the skate had quite broken contact with the stud, 
for until then the current was still actually passing through the 
shunt and holding up the plunger. Having seen what he had at 
Willeeden some time ago and examined the working of the 
switches and the seeming ease with which they were removed and 
renewed, he had come to the conclusion that the system which 
Mr. Walker had introduced to their notice that night was one of 
the most easy and admirable methods of surface contact which 
bad so far been made public. With this system all danger of the 
stud being kept alive was obviated, the break was hardly ever 
likely to fail, and there were no springs to get out of order. 
What he had seen of the experimental line appeared to be con- 
viacing, and he believed when tbe system came to be used for 
everyday work and everyday traffic it would be found to be well 
able to hold its own. He again congratulated Mr. Walker on 
what he (Mr. Sharp) thought some day must be a great success, 
and concluded by remarking that he held very strong sentiments 

ainst towns being disfigured by span wires, especially where 
these were multiplied to guide the trolley wires round corners. 

Prof. Ayrton remarked that, as Mr. Walker had indicated, in 
addition to the well-known trolley and conduit system, there were 
two systems of electric traction to which reference was made—the 
subdivided conductor, and, lastly, what had been called the 
surface-contact system—studs, which were stationary, with which 
contact was made by a piece of metal, now called a skate, carried 
by a car. The subdivided conductor and the surface.contact 
system, although not called by that name, formed the subject of a 
well-known patent of 18 years ago. It did not attract much notice 
at the time, though it must be admitted that it started the idea, 
and after 18 years all that could be done at the present day was 
to make the methods which were disclosed in it successful, 
although that perhaps was saying a good deal. It was, therefore, a 
question of detail, and not of fundamental principle, which they 
had to consider. Having referred to Prof. Thompson’s system 
when re i before the British Aesociation last September, he 
remarke 1 that the first thing which struck him was that it was 
not so perfect as he (Prof. Pavan aed had hoped. What first 
impressed him (Prof. Ayrton) was that if dirt or paper or ice was 
lying on the top of this piece of metal, the skate failed to make 
contact, and the contact box became then absolutely dead. It was 
impossible for the car to move, and it was also imposeible, of course, 
for any other car to pass the one that was devoid of current. 
Also, if in the generating station the main fuse blew, and the 
main circuit was interrupted even for an instant, in the same 
automatic way the whole line became dead. as it was absolutely 
impossible for any car to regain current even when the central 
station sent it out. To overcome that difficulty, they were told 
subsequently that there could be carried on each car a battery of 
500 volte. This got over the difficulty, but it introduced, to his 
mind, a distinct disadvantage to the system, in that it was not 
one which was completely automatic. If from dirt or ice or 
paper the skate failed to make contact, the contact would have 
to be made alive by the car using ite battery of accumulators. 
There were various defects in the mechanical part of the contact 
box described last autumn. That night they were shown a contact 
box which differed in many points from the one dealt with in 
the previous paper. For example, the way in which thé contact- 
maker was moved was materially altered in the arrangement put 
before them now. But why should a system which was so perfect 
and so good a few months ago be to-day so entirely changed * The 
leakage, too, seemed a rather serious matter, and he proceeded to 
criticise the figures tabulated on p 8 of the paper. In conclusion, 
he said he would not like the London County Council or any other 
large body of men to adopt a system under the impression that 


switch. If the 


It was arather serious element in this system that the 
studs had to be opened when the traffic was not passing, and the 
author stated thab it took about two minutes to open and examine 
If they reckoned up this time, they would find it took 


every detail waa guaranteed a success, when it waa really only at 
the beginning of its experimental stage, and then for people to 
say that, after all, the old Ayrton and Perry contact system was 
a failure. 

Mr. A. J. Lawson, having passed some criticisms on the paper, 
protested against the sentimental rubbish regarding overhead dis. 
figurementa of the streets of London referred to by Mr. Sharp. 

Mr. Eustace Thomas remarked that the contact system was 
very pretty indeed, but the question was whether it could be 
worked out with any amount of practical success. He alluded to 
the long dietances which separated the studs, but this was only a 
detail, and might be easily changed. He also referred to leakage, 
to the method of switching, the precautions to prevent watering, 
and to the plunger. On the last-named point, he said he could not 
help thinking that the yoke might stick to the lower portion of 
the coil in the same way as the plunger was supposed to stick to 
the yoke. In that case they would have trouble through fuses 
frequently going, and this, of course, would make it difficult to 
keep the line in comfortable operation. One difficulty was the 
fact that they would be working with a shunt coil, and it was 
necessary after every contact of the stud that the current in the 
coil should be broken. The insulation would require very great 
attention to prevent damage from this cause. The whole thing 
really came to this—that it was a very pretty principle, but 
one which hed to be proved by practical use. As presented 
to the Institution, many objections were evident; it remained to 
be seen whether the difficulties of this particular contact system 
were insuperable, 

Mr. Cozens-Hardy remarked that the author had shown con- 
siderable ingenuity in avoiding the usual trouble caused by 
leakage currents, but it seemed to him there were one or two 
conditions under which the magnet might hold up the plunger. 
With regard tothe amount of leakage, ‘this would depend toa 
very large extent on the behaviour of the horses. The vestries 
took care of the solid form, but they could not remove the liquid. 
The consequence was that the leakage was liable to go on for some 
considerable time. From a 2ft. rail in granite road he had 
measured a leakage current of over 20 amperes when horse urine 
was poured over the track. Having referred to the wearing of 
the studs, hesaid the insulation of rail at turn-oute was a matter 
for which no practical plan had been suggested. 

Mr. G. C. Sillar thought the amount of leakage had been over. 
estimated. It was in the practical application of the principle of 
the surface contact that success or otherwise could be determined. 

Prof. E. H. Smith asked if it was not a fact that the studs in 
Paris were nearly lin. above the ground. (It was pointed out that 
they stood only Jin. out.] Prof. Smith did not think that ordinary 
studs could last six months, and on that line he did not think there 
were any sharp curves. 

Mr. E Tremlett Carter could testify to the rapidity with which 
the studs could be removed, because he was able to see the experi- 
mental line at Willesden, and on timing the removal of one of 
them he found it was a matter of a very few seconda. But if the 
stud happened to be under slush or water, the removal, after 
looking at the latest pattern of box, would admit of water finding 
its way in unless it was quite filled up with oil, and even then mud and 
80 on would get in. Still, he thought this was the most beautiful 
form of contact system which had yet been devised, and baving, 
as he bad already said, seen it tried at Willesden, he thought it 
ought to have a fair test on a short system of public highway. 

The Chairman took that opportunity of explaining very briefly. 
that he was deeply interested in this particular matter, but had 
left to Mr. Walker the entire responsibility of preparing the paper, 
and also of replying. Referring to what he called the 
“ dreadful" things which were to happen to such a system, he 
said it had fallen to bis lot to spend time and money in trying to 
find out whether such dreadful things really did occur, and those 
preeent had heard the result from Mr. Walker. 

Mr. Walker then replied. He had, he said, a complete answer 
to all the objections, some of which were raised on account of & 
want of fuller knowledge of the system. Having dieposed of Prof. 
Carus-Wilson’s objection as to the time at which the switch would 
open, he, amid some laughter, thanked Prof. Ayrton for his 
criticism, for it was a question of which he (the professor) knew 
a great deal. Being first in the matter of surface contact, Prof. 
Ayrton was so much before his time. This, however, was his 
miefortune. He (the professor) need not think that he was at 
all ungenerous in criticising the author and his colleagues, for 
they really all gained by his criticiame. The desirability of carry- 
ing a small accumulator for the purpose of picking up wae 
certainly mentioned at the British Association meeting. The 
voltage of the accumulator was not mentioned, because it was not 
known how far the voltage could be reduced. A 500-volt accumu- 
lator would certainly be a drawback. Some recent type of 
switches would pick up at 100 volts, and there was not much 
objection to a 100-volt accumulator. A large battery was 
commonly carried for the purpose of lighting. Besides, there 
were well-known methods of transforming the voltage. A good 
many prejudices had to be removed. For instance, mercury 
contacts were things about which people had enormous prejudices ; 
therefore, in order to show that the mercury contact was not at all 
an essential of the system, he showed a switch that had no mercury 
contacte, and yet was thoroughly reliable. He, for the moment, 
was prepared to leave a debatable question behind. Nevertheless, 
every switch at Willesden had mercury contacts, and he might 
also point out, with reference to change in design, that these early 
designs were still working on the best part of the line at Willesden. 
It was wrong to assert that the switch had failed in the expeci- 
mental stage merely because variations had been introduced. It 
might just as well be said that the dynamo was not good because 
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improvements had been made. The case cited of a 10-ampere 
leakage from a 2ft. rail was a corroboration of his figures. The 
leakage depended on perimeter, so that his teats pointed to an 
Sampere leak on the 2ft. rail or 10 amperes with the very bad 
conditions described. A 2 per cent. loes of power was an 
exceedingly small item, especially when it was compared with 
the loss of power arising from the carrying of accumulators on 
a car. With regard to the question of curves, it was not 
necessary to have a wide skate. By placing the studs nearer 
together on curves, all conditions were satisfied. A number of 
cod points were raised by Mr. Thomas With reference to the 
istance dividing the studs, their object all along had been to 
getas wide a distance as possible, and they were quite satisfied 
that 15ft. was not excessive. It was hoped to increase this 
to about 25ft. With respecb to the removal of mud from the 
way over which the car had to pass, this could be done by the 
car carrying in front of it a brueh which could be temporaril 
depressed. The question as to whether it was better to have eac 
ewitch in a separate box or group the switches in boxes was still 
open to discuseion. Dealing with another point raised. he pointed 
out that it was impossible for water to get into the boxes. The 
method of water-tighting was exactly the same as the indiarubber 
ring in lemonade bottles, and the lid a solid casting of small 
diameter. The possibility of the yoke sticking was one which did 
not arise, because the formation of the brass cup into which the 
yoke fell was not at all the same as the way in which the iron 
pene fitted. There was no great rise of voltage upon the 
reaking of the shunt circuit, because the mutual induction with 
the solid brass bobbin, apon which the shunt was wound, nearly 
wiped out the self-induction of the winding. Asto the wearing of 
the studs, he did not know how long they would wear. If, how- 
ever, they wore six months, he would be very well satisfied. 


With regard to mud getting into the boxes, this could be easily. 


guarded against. 

The usual votes of thanks brought the proceedings to a close, 
the Chairman in the meantime having announced that the next 
meeting would be held on March 2, when a paper would be read 
on Wireless Telegraphy.“ 


At the meeting of the Institution on Thursday, Feb. 16, the 
following were the candidates balloted for: 


Associate Members. —A. H. V. Baughan, 8-10, London- street, 
Reading; E. W. Denton, Corporation Electric Supply Station, 
Huddersfield; A. E. Farrow, Electric Light Works, Windsor; 
S. J. Wateon, 55, Heywood-street, Bury. 

Associates. —E. K. Abbott, 98, Oakley-street, Chelsea; G. R. 
Blackburn, Cliffe Lodge, Baildon, Yorks ; M. Bush, 11, Redcliffe- 
street, South Kensington, S. W.; E. Coates. Thornton's Woollen 
Mills, St. Petersburg; R. Humphries, Electric Power Station, 
Ballabridge, Dublin. 

Students, —K. W. Fiddian, 24, Florena road, Ealing, W.; C. W. 
Hacking, The Gables, Nightingale-lane, Clapham Common. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 


143. Can street arc lamps, carried by trolley poles, be satis- 
factorily worked from the tramway distributors or from 
the trolley wire, using the rails as return? Give any 
examples you know of, and the number of lamps in 
series, —B. 

144, What difficulties might arise from drawing electric light 
cables into disused gas-mains 7— J. A. S. 

ANSWERS. 

Question No. 138.—An electrostatic voltmeter takes no current 
when connected to a continuous-current system, but takes 
a current when connected to an alternating-current supply. 
Why is this ? 

Best Answer to No. 138 (awarded 108.).— The simplest 
way to consider this is to look upon an electrostatic volt- 
meter as a condenser, the vanes of the voltmeter acting as 
the coatings and the air-space between the vanes as the 
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dielectric, and the above effect as condenser effect; an 
explanation is then simple, capacity, like inductance, havin 
no effect upon continuous current except at starting an 
stopping, but with an alternating current its effect is con- 
tinuous. For instance, the sketch below is a diagram of 
the working part of a voltmeter of the Ayrton and Mather 
type. (a) is connected to the positive main of a continuous- 
current system; (b) to the negative. When the current is 
atarted (a) becomes positively charged, and acts inductively 
across the air-space on (b), creating a deficit or negative 
electrification there and repelling electricity to the negative 


main. This influenced charge reacts on (a), and so making 


room for more, the capacity of (a) being thus slightly 
increased. Upon the current being switched off, there is 
another momentary current from G 


to (a), but this is the 
only condenser effect continuous current has upon these 


voltmeters. 


Now, with an alternating current things are different. 


During the first alternation—i.e, while the E. M. F. is in 


one direction—it pumps electricity, so to speak, from (b) to 
(a); (a) is consequently +ly charged and (b) - ly charged. 


Influence takes place across the air-space, causing a rush 
of electricity from (a) to (b) the same as in continuous 
currents, but owing to the capacity of a voltmeter being 
small, this momentary current is also small. During the 
second alternation—i.e., when the reversal of the alternator. 
E.M.F. occurs—electricity is pumped from (a) to (b), so 
that (b) becomes + ly charged and (a) - ly charged. Another 
momentary rush of electricity takes place across the air- 
space, and ao on with each reversal of the alternator U. M. F. 
The larger the capacity of the voltmeter and the higher 
the E.M.F. the greater will be the current passed, but with 
E voltages and voltmeters it is almost negligible.— 
P. T. K. 


Answer to No. 158 (awarded 58.).—It is due to the 
electrostatic capacity of the voltmeter. If we put in series 
with an electrostatic voltmeter a mirror galvanomoter, and 
then connect it to the terminals of a dynamo, at the moment 
of connection there will be a deflection of the spot of light, 
and it will then settle down to zero again. If we disconnect 
from the dynamo, and put the galvanometer across the 
terminals of the voltmeter, there will be an equal throw 
in the reverse direction. It is well known that these throws 
are due to the capacity of the voltmeter, and are propor- 
tional to the Li and the applied potential difference 
conjointly. hen the voltmeter is connected to a source 
of alternating-current supply, then there will be instan- 
taneous rushes of electricity back and forwards to it every 
time the potential difference changes sign, thus making an 
alternating current in the voltmeter leads. The magnitude 
of this current is given by the formula 


C=2rnK V x10, 


where C is the current in amperes, n the frequency, K the 
capacity of the voltmeter in microfarads, and V the potential 
difference in volts. 

In the Proceedings of the Royal Society, June 2, 1892, 
Lord Kelvin describes a method of measuring the capacity 
of an electrostatic voltmeter. A Kelvin multicellular volt- 
meter has a capacity of about one ten-thousandth of a 
microfarad. At 100 volts alternating it therefore takes 
a current of 2 1 80 x 10 x 10-5 amperes if the frequency 
is 80. This works out to nearly one-twentieth of a micro- 
ampere. Mr. A. Campbell, B.A., has measured the capacity 
of an Ayrton and Mather electrostatic voltmeter for various 
positions of the needle, and finds that it varies between 
8 x 10-9 microfarads and 12 x 1079 microfarads.—J. C. R. 


Question No. 159.— Describe fully some form of independent 
jet condenser, giving details as to the steam it will 
condense and the quantity of condensing water required, 
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Best Answer to No. 139 (awarded 10s.).—The ejector type 
of jet condenser is now coming into general use, especially 
in the case of electric lighting units, for which it has some 
advantage over the ordinary jet condenser, as it requires 
no air-pump, the evacuation of the water vapour and air 
being effected by the lateral induction of the condensing 
jet itself. The construction of the apparatus is shown 
diagrammatically .in the sketch. The condensing water 
enters the apparatus at the water-nozzle, W, under a head 
of 15ft. ere the potential energy of the jet is trans 
formed into kinetic energy by the convergence of the nozzle 
and passes down the condensing tube, C T, at a high 
velocity, thus creating a vacuum in the apparatus itself, 
and all air-spaces, such as exhaust pipes, etc., in the manner 
well understood. The condensing tube consists either of 
a series of concentric nozzles, or, as in the case of one well- 
known make, a continuous tube with a series of rings of 
holes drilled in it. The steam rushes through the nozzles 
or holes and impinges on the surface of the cylindrical jet, 
thus becoming condensed, the water and condensed steam 
discharging through a diverging nozzle into the sump. A 
non-return a N R V, is placed in the exhaust pipe to 
prevent water siphoning back into the engine cylinders 
should the head on the condenser fall at any time and 
allow the atmospheric pressure to force the water back 
through the apparatus, 


Water is usually supplied to the condenser from an over- 
head tank placed 15ft. above, and of such capacity as to 
ensure a constant supply to the condenser should the pump 
at times run a little below its proper speed. Where this 
arrangement is adopted, the risk of water getting to the 
engine cylinders is practically nil. An alternative method 
is to pump direct into the condenser, and where this is 
adopted a pressure gauge, P G, should be fixed at the inlet to 
the condenser, as shown, in order to reveal any fluctuation 
in the pressure of the water supplied to the condenser. 

The usual proportion of condensing water to steam is 
25 : 1, or 2] gallons of water per pound of steam, and with 
this proportion a steady vacuum of 24in. Hg. can be 
obtained, the vacuum rising as the load decreases. 

For electric light units where tbe period of top load 
lasts for a comparatively short time of the engine's run, it is 
not advisable to adopt a condenser of this type to give the 


highest vacuum with the engine developing its maximum, 
as regulation on the water supply is not possible. The 
usual practice is to adopt an apparatus which will give 
24in. at top load, the average vacuum being 26in. Hg. 
The advantages of this type of condenser over the ordinary 
air-pump condenser are: low first cost, absence of moving 
parts with consequent certainty of action, small space 
taken up, thus enabling separate condensers to be applied 
to each engine, and obviating the use of long exhaust pipes 
with complicated draining arrangements, and complete 
avoidance of troublesome air-pumps, thus saving on the 
repairs bill. With this type of apparatus it is possible to 
use dirty and gritty water, as the condensing jet does not 
come in contact with the sides of the water-nozzle or con- 
densing tube. 

The power required for giving the necessary head for 
the ejector condenser is less than that absorbed in the 
working of the ordinary air-pump, which has a low 
efficiency owing to the fact that it has to discharge hoth 
water and air against the atmospheric pressure. This 
represents a greater head than is necessary for any except 
the very largest sizes of ejector condensers, and the pumps 
for these are raising solid water. Centrifugal pumps 
direct coupled to electrical motors are largely used, and 
carry the great advantage of simplicity and non-liability to 
wear and tear as compared with the air-pumps of ordinary 
jet condensers.—H. H. HARRISON. 


Answer to No. 159 (awarded 58.).— A jet condenser that 
is absolutely independent of the engine to which it may be 
applied, even to such an extent that a vacuum of 26in. can 
be obtained in the exhaust passages, and in the end of 
cylinder in connection therewith, while the engine is at 
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rest and before any steam has been admitted at the steam 
stop-valve of engine, providing the supply of water to jet 
is plentiful, is one of the ejector type. The ejector con- 
denser is used for stationary engines and steam-pumps, and 
it dispenses with an air-pump. The action of this condenser 
is such that on opening the injection cock a flow of cold 
water from some external source is allowed to flow through 
a succession of cast-iron nozzles to the discharge, around 
and against which nozzles the exhaust steam impinges on 
its way to the condenser, and becomes condensed. and 
produces a vacuum within the condenser. The water 
enters with a velocity due to the difference of pressure 
between the external atmosphere and the degree of vacuum 
maintained in the condenser, plus the velocity due to the 
head of the injection water. The water jet rushes through 
the combining nozzles of the ejector and discharge tube, 
and issues into the atmosphere in a continuous stream, 
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carrying with it any air that may be mixed with the 
exhaust steam, the principle of the ejector being similar to 
that of an injector. The ejector condenser is very efficient 
and rapid in its action, the vacuum being produced within 
un or five seconds from the time of opening the injection 
cock. 

The sketch shown is one of an improved ejector con- 
denser, manufactured by Messrs. T. Ledward and Co., and 
fitted with their new automatic three-way valve : A is piston 
valve loose on valve spindle; B, ordinary valve seat ; 
C, collar pinned on to valve spindle and acting as a stop to 
valves, A and E; F, handwheel with pointer for raising and 
lowering valve spindle for various conditions of working. 
On starting the engine the valve spindle is raised by means 
of the handwheel until the pointer is in the position marked 
atmosphere. This places the stops on the valve spindle in 
such a position that valve E is held full open, and the 
valve A closed, and allows the exhaust steam to pass into 
the atmosphere. When engine is running at the right 
speed required, the vacuum may be put on and steam 
allowed to go into the condenser. This is done by turning 
the handwheel down, until the valve E is held closed, while 
the valve A is held full open. As soon as the vacuum is 
on, with steam flowing into the condenser, the handwheel is 
turned up until the pointer rests at “automatic safety." In 
this position each valve is free to be opened or closed, but 
aslong as there is à. vacuum in the condenser the valve E 
is closed by atmospheric pressure, and the valve A is kept 
open by the steam flowing in. Should anything occur to 
obstruct the water from leaving the condenser through the 
discharge, the valve A instantly closes, and the exhaust 
steam finds its way out through valve E to atmosphere ; 
the closing of the valve A effectually preventing any rush of 
water from condenser into the exhaust passages and engine 
cylinder, and the consequent engine breakdown. The water 
supply to an ejector condenser should be delivered under a 
head of 15ft. to work satisfactorily. The quantity of water 
required is from 70 to 100 gallons per indicated horse-power 
per hour, according to the steam consumption of the engine. 

A very good way of employing these condensers for 
electric lighting stations, is to have a centrifugal pump 
direct-coupled to an electric motor, lifting the water into a 
tank high enough to give the required head, and of ample 
proportions to admit of the flow of water being maintained 
for some time, should it become necessary to stop the 
centrifugal pump for any reason whatever.—J. J. SMITH. 


PAUL JABLOCHKOFF—PATENT LAMP, 1877. 


At this time it may be interesting to recall some of the 
work of Jablochkoff. In bis patent No. 1,996 for the year 
1877 he describes a lamp which touches somewhat on the 
field more successfully explored recently by Nernst. The 
following extracts from the specification show the direction 
in which Jablochkoff was working and the views he had on 
the subject : 


“ According to my present improvements, instead of the 
electric light being produced by the action of the electric 
spark upon the conducting points themselves, it is the 
result of the action of such spark upon refractory bodies 
placed between the conductors, such bodies being either 
raised to a sufficient temperature to become luminous while 
subject to a slow combustion, or being subject to a rapid 
combustion. Thus if a thin slab of a refractory body such 
as kaolin be interposed between the two conductors, whether 
of charcoal or of metal, the current operates in two different 
ways, according as the current is one of quantity or one of 
intensity, but the result will always be a suitable light pro- 
duced by the action of the current upon the kaolin. | 

“In the case of a quantity current the kaolin melts and 
disappears, producing a flame as in the electric lamp 
previously described by me, while in the case of a tension 
current the passage of the spark through the slab of kaolin 
has the following effect : The substance becomes of greater 
conducting power at all points where it is touched by the 
spark, and at the end of a few seconds the current passes 
readily where it could not pass before, the spark appearing 
to form as it were a path for the current by rendering con- 


ductors the points of the insulating body which it touches, 
while at the same time the said body becomes incandescant 
along the entire path of the current, emitting a fine uniform 
light. 

5 In putting the lamp in action the current of the induc- 
tion coil is caused in the first instance to pass through a 
kind of conducting match placed on the surface of the 
refractory slab. A spark being established along the line 
of this match, the heating and incandescence of the particles 
of kaolin along the same line is established, and the kaolin 
begins to consume away slowly while producing & brilliant 
light." 


The illustration given is a reproduction of Fig. 1 of the 
patent specification D showing the slab of kaolin. 


FORTHCOMING EVENTS. 


FRIDAY, FEB. 24. 
Royal Institution —At 9 p.m., Prof. Oiiver Lodge, D.Sc., LL.D., 
R. S., on '' Coberera,” 

Institution of Civil E gineers.—At 8 p. m., students’ meeting. 
„The Loss ot Heat from Buildings,” by Mr. R. Gordon 
Mackay, student. | 

Electro-Harmonte Society.—At St. James’s Hall Restaurant, at 
8 p.m. Ladies’ night concert. 

SATURDAY, FEB. 25. 

Royal Institution —At 3 p.m., Lord Rayleigh, M.A., D.O.L., 
F R. S., on The Mechanical Properties of Bodies.” Third 
lecture of series of eix. 

Moxpay, Fes, 27. 

Society of Arts.—At 8 p. m., Cantor Lecture, Mr. Archibald 

Sharp on Cycle Construction and Design.” Second lecture 
of course of four. 

TuESDAY, FEB. 28. 

Institution of Civil Engineers.—At 8 p.m., ‘‘ Improvements in 
Dioptric Apparatus for Lighthouses,” by Messrs. W. T 
Douglas, M. I. C. E., and J. A. Purvis, B.Sc. 

Liverpool Self-Propelled Traffis Association. — At Royal Insti- 
tution Liverpool, at 8 p.m., ** Some New Features in Motor 
Vehicle Design,” by Mr. Thos. Parker, jun., M.I. E.E. 

Municipal Officers’ Association. —In the Guildhall, Cheapside, 
E. C., at 8 p.m., annual general meeting; the London 
Government Bill will be discussed. 

WEDNESDAY, Marcu I. 

Glasgow Philosophical Society.— Lecture by Mr. A. A. Campbell 
Swinton on Electric Discharges in vacuo and the Rontgen 
Rays." 

Institution of Electrical Engineers.—At 7.30 p.m., students’ 
meeting. Direct and Alternate Current Distribution," by 
Mr. H. H. Williams. 

l Tuurspay, Marcu 2. 

Institution ‘of Electrical Engineers.—At 8 p.m., ‘‘ Wireless 
Telegraphy," by Mr. G. Marconi, M. I. E. E. 

Institution of Civil Engineers —At 2.30 p.m., students’ visit to 
the works of Messrs. Maudslay, Sons, and Field, West- 

. minster Bridge-road. 

FRIDAY, MARCH 3. 

Iostitution of Junior Engineers.—At Westminster Palace 
Hotel, at 8 p.m., Carbon- Consuming Batteries and their 
Possibilities,” by Mr. W. R. Cooper, B.Sc. 

. SATURDAY, MARCH 4. 

Royal Institution. —A': 3 p. m., The Mechanical Properties of 
Bodies,” by Lord Rayleigh, M.A., D.C.L., F.R.S. Fourth 
lecture of series of six. 

Institution of Electrical Engineers.—Students’ vieib to Messrs. 
Easton, Anderson, and Goolden’s Works at Erith (train 
leaves Charing Cross at 10 a. m.). 
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PRIOR WORK IN THE FIELD OF NERNST. 


It is best to swear by one authority at a time, 
especially when you can choose your authority 
in order to suit your own ends. That is what the 
ancient Greeks did, and no doubt the still older 
Egyptians and Assyrians. That is what our “ gas 
contemporaries do now. It is well they should, 
because it shows the “drift of their desire." Mr. 
Swinburne's paper on the Nernst lamp, at the 
Society of Arts, forms a text to the liking of the 
cynical critics, but they fail to see that the reader of 
the paper was somewhat cynical himself. Again, 
Mr. Mordey's remark about prior claimants in this 
field serves for jocular reproduction; but it 80 
happens that Mr. Mordey's remark was somewhat 
wide of the mark, and that Nernst has undoubtedly 
been at work in a field that was not altogether 
unexplored. To go no further back than to the 
period when Jablochkoff was working we find one 
experimentalist, at any rate, attempting to find a 
substitute for carbon, and so far succeeding as to 
patent his results. It is rather hard upon the 
workers, whose initial experiments, although they 
in & sense failed, really laid the germs of success, 
that they should be classed among the many 
impostors who claim to have done something in theit 
own back garden. Jablochkoff and Gramme surely 
may claim & niche in the temple which contains 
those whose work heralded the electric era. There 
are two things singularly pertaining to the views of 
the old workers in this lamp of Nernst. In the first 
place, it has a rod instead of a filament. Many of 
the earlier attempts at incandescent lamps utilised 
carbon rods. The rod was subsequently reduced in 
sectional area and became a filament. This is not 
a true definition of a filament, but it will serve. 
Many attempts were made to find a substitute for 
carbon. Just examine what Jablochkoff did. We 
shall quote from his specification, No. 1,996, of 
the year 1877. Of course, his method of stating 
things is very different to the method of Mr. 
Swinburne, but then the latter has the experience 
of nearly a quarter of a century since Jablochkoff's 
patent to assist him. The patent of 1877 first 
explains how the light had been obtained previously 
between carbon points—in fact, in the well-known 
Jablochkoff candles, with kaolin separating the 
carbon rods—and goes on to state that in the new 
form ''it is the result of the action of such spark 
(spark is used as the analogue of current) upon 
refractory bodies placed between the conductors.” 
Mr. Swinburne explained how Nernst, taking an 
insulating material, raised it in temperature and 
rendered it conducting—just the explanation given 
by Jablochkoff. Further, Nernst has to raise the 
temperature of his material either by means of a 
match, lamp, or automatic arrangement in which 
platinum plays its part. This is what Jablochkoff 
says: ''In putting the lamp in action, the current 

. 18 caused in the first instance to pass through 
a kind of conducting match placed on the surface of 
the refractory slab." The lamp, like the Nernst, was 
claimed to be suited either for continuous or 
alternate currents. It is just possible for ardent 
cynics to say that there is no similarity in the two 
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arrangements because Jablochkoff's turned out to be 
impracticable, but we claim that, on the very lines 
of Nernst, Jablochkoff may not have achieved success, 
but at any rate he tried to deserve it. So much for 
the work of one of those who cannot write to the 
newspapers to claim credit which is hisdue. We 
are not among those who took seriously Mr. Swin- 
burne’s diatribe about existing incandescent lamps. 
There is no likelihood just at present of the Nernst 
or any other lamp doing much damage to the 


manufacturers of incandescent lamps. It has 
taken over twenty years to obtain Nernst's 
improvement on  Jablochkoff, and Mr. Swin- 


burne was pleasantly satirical at the dearth of 
improvement in the incandescent lamp, and its 
inefficiency. If, however, we care to look at all 
inventions as bad because they have not within a 
quarter of a century improved off the face of the 
earth, why it would necessitate a big book to record 
their number. The telephone is a modern electrical 
introduction, yet we fancy, as a receiving instru- 
ment, it stands pretty much where it did when it 
left the hands of Bell. The Nernst lamp, we take 
it, is due, not to any discovery of Nernst that an 
insulator raised in temperature becomes a conductor, 
because that was well known before, but to recent 
discoveries having placed in the hands of Nernst an 
insulating material which can be raised to the very 
high temperature at which light rays form a much 
larger proportion of the total emitted vibrations 
than in the case of incandesced carbon or kaolin. 
Also this material, when raised to the high tem- 
perature required for conduction and illumination, 
disintegrates far less rapidly—if it disintegrates at 
all—than the kaolin of Jablochkoff. 


THE NEW ENGINEERS TO THE POST OFFICE. 


In consequence of the retirement of Mr. W. H. Preece, 
Mr. J. Hookey has been appointed engineer-in-chief to the 
Post Office. Mr. Hookey’s past career has in every way 
fitted him for the high position he now holds, and we wish 
him every success in the enlarged responsibility he has 
now taken up. The following brief résumé of his career 
will be of interest at the present time. Mr. Hookey 
was born at Bristol on Dec. 30, 1839, and was educated 
at Bath. In 1854 he entered the engineer's office of the 
Bristol and Exeter Railway. At this time the Electric 
Telegraph Company was erecting its lines to the West of 
England. Being much interested in this work, Mr. Hookey 
was induced in 1855 to join that company’s service, and he 
ripidly rose to be assistant superintendent and engineering 
inspector for the wholeof the company’s lines in the West Mid- 
lands. In 1863 he was transferred to headquarters, and acted 
under the late Mr. Cromwell F. Varley, who was succeeded 
by Mr. Richard Culley. On the transfer of the whole of 
the telegraphs in the United Kingdom to the State in 
1870, Mr. Hookey was appointed senior officer. The next 
move was in 1882, when he was made the principal 
technical officer. The excellence of the work done by him 
in these two capacities was further recognised on the death 
of the late Mr. Edward Graves, when Mr. Hookey was 
appointed assistant engineer-in-chief. 

e other appointment which has been made in con- 
sequence of Mr. Preece’s retirement is the elevation of 
Mr. J. Gavey to the post of assistant engineer-in-chief and 
electrician. Mr. Gavey commenced hie professional career 
py entering the service of the Electric and International 

elegraph Company in the year 1860. He was then 
drafted to the Southern District, which was under the 
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control of Mr. W. H. Preece, the now retiring engineer- 
in-chief of the Post Office. On the acquisition of 
the telegraphs by the State in 1870 Mr. Gavey 
was appointed superintendent for the Post Office of 


the South-Eastern sub-division of the prn In 
1872 he was placed in charge of the Great Western 
sub-division, which has its headquarters in Bristol. His 


next move was in 1878, when he was appointed superin- 
tendent engineer of the South Wales District, which has 
its headquarters at Cardiff. In 1892, Mr. Gavey was 
transferred to the head office in London, being made tbe 
chief technical officer at the General Post Office, and in 
1897 he was appointed second assistant engineer-in-chief. 


MR J. GAVEY, CHIEF ASSISTANT BNGINEER AND ELECTRICIAN 
TO TAB POST OFFICE. 


Mr. Gavey has taken an active part in mauy societies, but 
his best effort was undoubtedly the well-prepared paper on 
„The Telephone Trunk Line System in Great Britain” 
read before the Institution of Electrical Eagineers in 1896. 


CORRESPONDENCE. 


ne man's word is no man's word, 
Justice needs that both be heard." 


KILDUCHEVSKY TRANSMITTER. 


Sik,—In its issue of the 17th inst., the Electrical Review 
states, under the above heading, that Mr. A. R. Bennett 
found that with this transmitter “conversation of any 
description could be carried on without effort through an 
artificial cable equal to 200 miles of real cable, with a 
resistance of 594 48 ohms, a capacity of 59°73 microfarads, 
and a K R of 35,508.” 

I should be glad if you would allow me to say that this 
statement is absolutely untrue. 

With regard to the same journal's leading article on the 
subject, in which is deprecated tbe use of artificial cables 
for telephone testing, because of the back inductance of 
resistance bobbins, one is constrained to wonder how it 
comes about that (as is apparently the case), the editors 
of the Electrical Review have never heard of artificial cables 
in which the resistance is distributed otherwise than in 
bobbins.— Yours, etc, A. R. BENNETT. 

44, Manor Park-road, Harlesden, London, N.W., 

Feb. 20, 1899. 


REVIEWS. 


Telegraphy. By W. H. Preece, C. B., F. R. S, Pree. Inst. C. E., 
etc., and J. SIEVEW RIGHT, M A, K C. M G. Fifteenth 
on Thoroughly revised. Longmans, Green, and Co. 

rice 6a. 


There is little to be said about a book that has reached 
a fifteenth edition. It has clearly proved its merits, but 
in this particular case the new (dition has been revised 
and brought up to date. The necessity of revision means 
that telegraphy is not such a stand-still thing as it is 
often supposed to be. Methods and apparatus have grown 
obsolete, and are replaced. These things are notified in 
the book. Altogether the information is practical, and 
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indicates that ordinary telegraphy will not just yet be 
superseded by any of the newer developments, such as 
telephony or space telegraphy. 


Money Weights and Meisures of all Nations. By W. A. 
Browne, M. A, LL.D. Eighth edition. Stanford. Price 28. 6d. 


To the commercial man this book is a necessity, and it 
would save them a good deal if travellers made themselves 
acquainted with the coinage of the countries through which 
they passed. Changes are frequently taking place, hence 
the value of such a work depends largely upon its being 
accurate to date. Mr. Browne has carefully corrected this 
edition, so that it is an accurate statement of the present 
position of weights and measures throughout the world. 
We have tested the book so far as regards the countries 
with which we are familiar, and found it reliable. Hence 
we may assume that it is equally so throughout. 


HASTINGS ELECTRIC LIGHTING. 


We are glad to note that the Corporation of Hastings- 
having secured the works of the Hastings and St. lad 
on-Sea Electric Lighting Company, are not wasting any 
time before expanding the undertaking. The following two 
reports have recently been considered by the committee. 
The first of these, prepared by Mr. L. Andrews, the borough 
electrical engineer, reads as follows : 


Gentlemen,—In accordance with your instructions I have 
carefully considered the question of extensions to plant, mains, 
and buildings immediately necessary, and now beg to submit 
the following report thereon : 

Steam Generators. —The maximum demand upon the gene- 
rating plant at the Earl-street works during this winter has 

n 12 per cent. in excess of the normal output of the present 
plant, consequently, as we have already applications on hand 
for about 1,000 additional lights, we are practically bound to 
make some extensions to this portion of the plant before next 
winter. The space at the Earl-street works is very limited, 
therefore it is not advisable to put in any more 100-kw. seta of 
plant. By using direct-coupled plant it is possible to get two 
200-kw. sets in practically the same space as is at present 
occupied by each of our 100-kw. sets. In order to prevent 
interruptions to the supply, it is always advisable to have one 
set of plant as a atand-by, equal in output to the largest runuing 
set in the station, so that two 200-kw. sets should be put in at 
the same time. 
the supply of the above plant. I should recommend, however 
(provided the price is not excessive), that a combined direct- 
driven plant, consisting of a Belliss engine coupled to a Brush 
alternator, be used. The Belliss engines are, I believe, giving 
universal satisfaction in all stations at which they are used. 
They are very economical in coal, oil consumption, and attend- 
ance, and being of simple and durable construction, the cost of 
repairs and maintenance is not liable to be excessive. I recom- 
mend the continued use of Brush alternators, because they are 
likely to run in parallel better with our existing machines than 
any other type of generator. Added to that, we have used the 
Brush Company's generators for several years, during which 
they given us very little trouble, and I believe these alternators 
are acknowledged to be the most excellent regulators at present 
on the market—that is to say, a sudden increase or decrease of 
load does not appreciably affect the steadiness of the lights 
supplied. I estimate the cost of two 200-kw. Belliss-Brush 
steam generators, erected complete with foundations, steam and 
exhaust pipes, and necessary extensions to switchboard, will be 
about £6,500. 

Exciting Plant.—Our present plant consists of one 18-kw. 
Crompton dynamo, direct coupled to a Chandler engine, and 
one 6:5-kw. Victoria dynamo, belt driven from one of the 
alternator engines—as a stand-by. As about 10 kw. are required 
to excite our present plant and an additional 7 kw. will be 
required to excite the two 200-kw. sets, itis obvious that the 
above-mentioned stand-by will be practically useless for this 
purpose. I propose, therefore, to put in a secondary battery, 
capable of suppiying 150 amperes at 120 volts for three hours, 
as a stand-by to the Crompton exciting plant. This will cost, 
erected complete, £350. To accommodate the plant referred to 
above, it will be necessary to extend the present generating 
station on to the adjoining site—viz., the bus company’s old 
premises. This will entail pulling down the walls dividing the 
two buildings marked A B on the enclosed plan, rebuilding the 
old ‘bus stable wall facing Earl-street, strengtheniog the wall 
of the adjoining premises, and continuing the wall at the back 
vf No. 4 boiler and covering in with an iron frame skylight roof. 


I presume you will advertise for tenders for 


Whilst this extension to the building is being carried out it is 
desirable that the existing wooden floors over the present 
geuerating station should be taken out. These floors are a 
source of great danger from fire and of general inconvenience ; 
they prevent the use of an overhead travelling crane, they 
collect dirt, and make the engine-room very hot. We have 
already on two or three occasions had very narrow escapes from 
fire. I recommend, therefore, that the floors, etc., over the 
engine-room be replaced by an iron frame roof as suggested for 
the extended portion of the building, and that the present 
wooden floors over the boilers should be replaced by concrete 
floors, supported between iron girders, similar to the existing 
coal floor, as shown on the enclosed sectional elevation. These 
new floors would require fitting-up as offices, stores, and work- 
shops. The cost of extensions to buildings, etc., referred to 
above will probably be about £5,500, making a total, with the 
£6,500 for plant and £350 for a secondary battery, of £12.550. 
These extensions, with an additional £1,000 for another boiler, 
not immediately needed, will more than double the present 
maximum output of our station, and will also enable us to 
work with far greater economy. 

Mains and Transformers.—At the present time current is 
being supplied to consumers in Hastings upon what is known 
as the house transformer system. This system for pioneering 
work was practically the only possible method of ecónomically 
distributing current in such scattered districts as Hastings end 
St. Leonards, but the demand has increased to such an extent 
that the disadvantages of the system now more than outweigh 
its advantages. In the first place, about 40 per cent. of the 
total current generated at the works ie wasted in the numerous 
small transformers used, and in the second practically all the faults 
we have had on our cables, causing interruptions to the supply, have 
occurred on thesmall cables used for connecting these transformers 
on to the high-tension mains. As it is quite certain therefore that 
the system will have to be changed over sooner or later, it is 
very desirable that this should be done as soon as possible, since 
the longer the change is delayed the more it will cost, and all 
the money expended in connecting consumers on to the existing 
System will be practically wasted. I recommend, therefore, 
that all the existing trarsformers which are scattered over our 
present area of supply should be grouped together in suitably 
equipped sub-stations at the points indicated by red squares on 
the enclosed map. Low- tension distributors, consisting of 
armoured and lead-covered cable laid straight in the ground, or 
in troughs filled with bitumen, should be laid in all the streets 
at present supplied, and these should be put in large enough 
to meet any probable future demand. The present declared 
pressure of 100 volts at consumers’ premises should be changed 
to 200 volts. This change has already been effected in a large 
number of stations in this country, and is being considered at 
the majority of the others. I estimate the cost of the extension 
referred to above, including cost of mains, labour for laying 
ditto, building and equipping sub-stations, new 200-volt lamps, 
and new meters where necessary, to be about £6,080. This 
expenditure will enable us to economically distribute current to 
at least three times as many lamps as we areable to supply from 
our existing system of distribution. 

High-Tension | Feeders. —The high-tension feeders - particu- 
larly our No. 3 circuit, which is feeding the transformers at St. 
Leonards—are also practically fully loaded. Instead of drawing 
in a larger cable in place of the existing one, I recommend that 
a second cable should be drawn in of the same size as the 
existing one. This will serve as a duplicate supply in case of 
failure, and if it is connected up to the sub-stations in the 
manner suggested in my recent Institute of Electrical Engineers' 
paper on The Prevention of Interruptions to Electricity 
Supply " (see pp. 16 to 20', it will be possible to prevent the 
failure of any high-tension feeder interrupting the supply to 
any section of lights. The estimated cost of duplicating the 
high-tension feeders, as suggested above, is £884. This expen- 
diture will, of course, double the output of our present high- 
tension feeders as well as increase the reliability of the supply. 


Extensions to New Districts. —In addition to the extensions 
referred to above it will be necessary in a few weeks to run a 
main to the new music hall on the Marine-parade. I recommend 
that this should be supplied from a sub-station at the music 
hall, that the sub-station should be fed by duplicate high- 
tension feeders, and that secondary distributors should be laid 
in at the same time from Castle-street to the bottom of High- 
street for the purpose of supplying other consumers on the 
Marine-parade or in George-street. I estimate that the cost of 
this extension, including high-tension and low-tension mains, 
building, and equipping sub-station, etc., will be about £920. 
About a dozen applications for current have also been received 
from residents in the Blacklands district. To supply these, I 
recommend that a properly equipped sub-station should be built 
in the neighbourhood of Christ Church, Blacklands, that this 
should be fed by a !%/,, high-tension lead-cuvered cable drawn 
in Doulton conduits, and that a ?'/,, low-tension armoured cable 
should be laid in at the same time between this point and the 
Earl-street works for the purpose of supplying intervening con- 


THE ELECTRICAL ENGINEER, FEBRUARY 24, 1899. 243 


pps The cost of this extension, I estimate, will be about 
£1,950. 
The following is a summary of the estimates quoted above : 


Engines and alternators, et ee 2 £6 500 
Secondary batteries jwu U Ut 350 
Extensions to buildings ..................... % öÜ— ETNA 55 0 
Changing over to sub- stat ion system of main. 6,080 
Duplicate high-tension feederretee . ã 3 881 
Extension of mains to new music hall................. ........ ͥ " 920 
Extension of mains to Christ Church, Blacklands ............ 1,950 

£92,184 


The above sum does not include the cost of connecting on new 
consumers on to the existing mains. That will, of ‘course, 
depend entirely upon the demand. 

Free Wiring, etc.—It is advisable that some steps should be 
taken to stimulate the demand for electricity in this town, as a 
greatly increased consumption would undoubtedly reduce the 
cost of production per unit considerably. I have had some 
correspondence with the National Free Wiring Company, and 
have ascertained from them that they are prepared to instal 
electric light wires, fittings, etc., into consumers’ premises at a 
rental of 1d. per unit of current consumed. They are willing 
either to compete with the present local wiring contractors or 
to employ them as their local agents. I think the introduction 
of a scheme for free wiring wonld undoubtedly greatly increase 
the demand for current. The maximum price of 8d. per unit 
at present charged for current is undoubtedly prohibitive. I 
am confident that à maximum price of 7d. per unit, plus 5s. per 
quarter meter rent, with an optional charge of 4d. per unit 
plus 1s. per quarter per 8-c.p. lamp demanded, would pay much 
better in the end. It is very desirable that applications for 
electric light services should, as far as possible, be received 
before the main supplying their street is laid in. In the first 
place the main would be earning revenue as soon as it was 
connected to the works, and in the second much of the cost and 
inconvenience of repeatedly opening a road would be avoided. 
I propose, therefore, that a reduction of 50 per cent. on their 
first quarterly account should be offered to consumers who apply 
for a service before the maiu opposite their premises is laid. 

(Signed) L. ANDREWS, 
Borough Electrical Engineer. 


This report was submitted to Prof. À. B. W. Kennedy 
by the Corporation, and he has reported as follows on the 
game : 

Gentlemen,—In accordance with your wish, I have carefully 
examined Mr. Andrews's report on extensions. I have also 
had the advantage of conferring with Mr. Andrews on the 
whole matter. I have pleasure in making the following remarks 
on this : 

Steam Generators. —I quite agree with Mr. Andrews that it 
is desirable to have in reserve a unit equal to the.largest unit 
actually at work, so that it is often good policy to order two 
duplicate sets at the same time, but at present, and for the 
ensuing year, it would, I believe, be sufficient to order only one 
large set, reserving the second for a later order. This would of 
course reduce the immediate expenditure very much. I believe 
that the Belliss-Brush generators proposed by Mr. Andrews will 
be satisfactory. 

Exciting Plant. —YI think this proposal of Mr. Andrews is a 
proper one. 

Building Extensions.—I reported to the Hastings Company 
long ago to the effect that it was most desirable to take away 
the wooden floor immediately above the engine-room, practically 
on the grounds now stated by Mr. Andrews. As considerable 
extensions and alterations have to be made to the buildings in 
any case, I think it will be very advisable to carry out this 
change along with the rest. 

Mains and Transformers. —I quite agree with Mr. Andrews 
that it is desirable to substitute transformer sub-stations for 
isolated transformers. As, however, the expense of doing this 
will be very considerable, I would suggest that at present the 
change should only be carried out in connection with extensions 
to the mains, or in whatever places it may be urgently required. 
The change of system could proceed step by step so that its 
cost would be distributed over a considerable period. I make 
this suggestion as I made the suggestion about the second large 
unit in the station, and because I recognise that it is very 
desirable for you during the present year to increase your 
capital expenditure as little as possible. I have no doubt, 
however, that the expenditure mentioned by Mr. Audrews 
should be incurred presently as work grows. 

High-Tension Feeder.—As I understand that the present 
No. 3 feeder is practically fully loaded, some euch addition as 
is here mentioned must no doubt be carried out. It is better 
to draw in a second cable, as proposed by Mr. Andrews, than 
to take out the old one and replace it by a larger one. 

Extensions to New Districts.—The desirability of making 
these extensions seems to me a matter of general policy rather 


than of engineering. I may say only that in every place where 
I have hitherto had to do with work of this kind it has been 
found that extensions of mains were always followed by a more 
than proportionately increased ou’ put. Auy persons within your 
borough can demand that you shall carry your mains to their 
premises and supply them with light, but if they are more than 
60 yards from your existing mains you may demand that their 
application should be accompanied by a three years’ guarantee 
that they will use an amount of current whose value is 20 per 
cent. of the whole sum which you have to expend specially 
upon the mains which supply them. Although 1 have known 
this guarantee to be given in many cases, I have never known 
it to be called on, for the consumption has always been very 
much more than the minimum guarantee. 

Free Wiring.—It will be necessary to examine very care- 
fully, for reasons which I have explained to Mr. Andrews, the 
formal agreement proposed in connection with this matter. 

Price of Current. —I do not feel that I can advise you specifi- 
cally as to the reduction of price which is mentiuned by Mr. 
Andrews. I would only like to say that everywhere. without 
exception, I have found in those boroughs with which I have 
had to do that reduction of price was the one method of 
increasing output, and the only certain method of doing this. 
Whatever you may do tentatively just at present, I trust that 
before long you may be able to make a very large and sub- 
stantial reduction in your price so as to bring yourselves more 
iu line with other places having the same output, after allowing, 
uf course, for the difference in price of coal. I can quite under- 
atand that you may hesitate to make any very large reduction 
of price at present as you have only just taken the scheme over, 
but I really feel no doubt whatever that the reduction of price 
wil be followed by such a great increase of output as will 
amply justify it. ALEX. B. W. KENNEDY. 


These two reports were adopted by the committee and 
presented to the Corporation last week. In the committee's 
report, presented at the same time, the total cost of obtain- 
ing the electric lighting undertaking is put down at 
£62,095. This is some £4,000 in excess of what was 
sanctioned by the Local Government Board for the purchase 
of the undertaking, but the excess is due to reasons which 
can be easily explained. 

The Public Lighting Committee have appointed a sub- 
committee, consisting of the following gentlemen, to under- 
take the management of the electrical department: Alderman 
Hutchings, and Councillors Coussens, Shoesmith, Tree, and 
W. Cruttenden, and the chairman of the Public Lighting 
Committee (Councillor Dr. Allfrey). This sub-committee 
recommend that the electrical department shall be kept 
financially distinct from the General Lighting Committee ; 
that the electrical engineer shall act quite independently 
of the borough engineer, except when any alterations or 
extensions of the buildings are reqired ; that the electrical 
department shall have its own separate stores, and, as far 
as possible, carry out its own repairs ; that the undertaking 
ahall be carried out as if it were a private trading concern, 
with separate office, books, and accounts ; and that it shall 
treat other committees of the Council as if they were 
private consumers. 

The staff recommended by the committee to the Corpora- 
tion are the following: as electrical engineer, Mr. L. 
Andrews ; as assistant engineer, Mr. C. W. Kennaway ; as 
mains superintendent, Mr. E. S. Haslam ; and as accountant 
and collector, Mr. F. E. Burton. i 

The committee recommended that Prof. Kennedy should 
be retained by the Corporation as their consulting engi- 
neer, with an annual retaining fee and a fixed fee for every 
day his services are required. On the engineer’s reports 
the committee recommend an immediate expenditure of 
some £32,768, and that application shall be made to the 
Local Government Board for sanction to borrow that 
amount, repayment being spread over a period of at least 
õ0 years. 

On the question of price to be charged for electrical 
energy, the committee advise that beyond a slight readjust- 
ment, it will not be expedient for the present to deviate 
from the scale of charges adopted by the company. This 
is as follows: incandescent lighting—6d. per unit for all 
current consumed and 1s. each per quarter for all 8-c p. 
lamps or their equivalent burning at one time; are 
lighting—6d. per unit for all current consumed and 
508. per quarter per lamp, no meter rents being charged 
for either incandescent or arc lighting. A few consumers, 
who use many lamps and little current, are charged 9d, per 
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unit for the first 200 units and 8d. per unit for the 
remainder of current consumed, and 5:. per quarter meter 
rent, For places of worship the charge is 6d. per unit and 
5s. per quarter meter rent. 

The committee express the hope that they may shortly 
be in a position to reduce the price to 6d. per unit, but they 
think that until more plant has been laid down it will be 
unwise to stimulate a largely increased rate of consumption. 

All these recommendations were carried unanimously at 
the last meeting of the Hastings Corporation, and we hope 
soon to congratulate the inhabitarts of that town and 
neighbourhood on having their electrical energy supplied 
at as cheap a rate as most other towns in England. 


LEGAL INTELLIGENCE. 


otic 


SOUTHAMPTON TRAMWAYS ARBITRATION. 


In the Queen’s Bench Division, before Mr Justice Bruce and 
Mr. Justice Ridley, on Saturday last (Feb. 18), a case was stated 
by Sir Henry Oakley, the umpire appointed under the Southampton 
Corporation Tramways Act, 1897, and the Railways Clauses Con- 
solidation Act, 1845, to decide certain dieputes which had arisen 
between the Southampton Tramways Company and the Corpora. 
tion of Southampton as to the price at which the Corporation should 
take over the undertaking of the tramways company, in accord- 
ance with the Act of 1897. 

Mr. Aequith, Q.C., Mr. J. D. Fitzgerald, Q. C., Mr. G. M. 
Freeman, Q.C., and Mr. Alfred Lyttleton appeared for the tram. 
ways company; and Mr. Cripps, QC., and Mr. Haldane, QC., 
for the Corporation of Southampton. 

The questions for the opinion of the Court were (1) whether 
in determining the price to be paid under the Act of 1897, the 
arbitrators and umpire should treat the undertaking of the com- 
pany as defined by that Act as an undertaking which the company 
only enjoyed subject to the contingency of being compelled to 
part therewith under the terms of Section 43 of the Tramways 
Act, 1870, or (2) whether in determining the price to be paid as 
aforesaid the arbitrators and umpire should treat thé undertaking 
as an undertaking which the company enjoyed free from all 
obligation to part therewith otberwise than under the terms of the 
Act of 1897 iteelf. If the firat question was answered in the 
affirmative the umpire fixed the price to be paid at £51,505, and 
if the first question was answered in the negative and the second 
in the affirmative, the price fixed was £100,963. The provisions 
of Acts upon which the questions rest are referred to in the 
judgment. 

Mr. Justice Bruce, who delivered the judgment of the Coart, 
said Section 43 of the Tramways Act, 1870, enacted in substance 
that when the promoters of a tramway in any district are not the 
local authority, the local authority (in this case the Corporation of 
Southampton) if by resolution they so decide may within six 
months after the expiration of a period of 21 years from the time 
when such promoters were empowered to construct the tramway 
and within the expiration of every subsequent period of seven 
years by notice in writing require such promoters to sell, and 
thereupon such promoters shall sell to them their undertaking upon 
terms of paying the then value (exclusive of any allowance for past 
or future profits of the undertaking, or any compensation for com- 
pulsory sale, or other consideration whateoever) of the tramway 
and all lands, plant, etc., of the promoters, such value to be 
determined by an engineer or other fit person nominated by the 
Board of Trade on the application of either party. And wben any 
such sale has been made all the righte, powers, and authorities in 
reepect to the undertaking sold shall be transferred to the authority 
to whom the same has been sold. If no application were made to 
Parliament under Section 48 of the Southampton Street Tramways 
Act, 1877, by the Corporation for powers to purchase the tramways 
within a period of 2] years, then the Corporation would have the 
right, within a period of six months after the expiration of 21 years, 
and within six months after the expiration of every subsequent 
period of seven years, by notice in writing, to require the promoters 
to sell upon the terms of paying them the then value of the tramway, 
that is, the value of the structure and plant, and nothing more. 
The third section of the 1897 Act provides: the Corporation 
shall purchase and the company shall sell the undertaking of the 
company for such price and conditions as may be agreed on 
between them, or, as failing agreement, may be settled by arbi- 
tration under the provisions of the Lands Clauses Acte. The 
purchase shall be completed on or before June 30, 1898." Upon 
this section turns the question which we have to decide. On 
June 30, 1898, the undertaking became transferred to or vested in 
the Corporation, and, the Corporation and the company havin 
failed to agree upon the price to be obtained, arbitrators iud 
an umpire were duly appointed to determine the price. Mr. 
Cripps was right when he contended that the interest of 
the company in the undertaking was only a limited interest 
liable to be determined by the terms of Section 43 of the 
Act of 1870 at the end of 21 years, and after that at successive 

riods of seven years, and that the company are not entitled to 

paid for a larger right in the undertaking than they in fact 
possessed. The company could not under the provisions of the 
Act of 1876 be deprived of their righte and privilegee until the 


expiration of the period of 21 years therein mentioned. The 
Southampton Street Tramways Act of 1877 made ib a condition 
that purchase should be effected by June 30, 1898. If the Corpora- 
tion had waited till Aug. 11, 1898, they could bave obtained the 
tramways by merely paying the structural value. But the Cor- 
poration chose to promote a Bill in Parliament, and Parliament 
made it a condition that the price to be paid by the Corporation 
should be determined under the Land Clauses Acts. The fact that 
the Corporation bad the power under the Tramway Act of 1870, 
however, clearly affected the case, and it followed from what had 
been said that the first question should be answered in the affirma- 
tive and the second in the negative, and the award held good for 
£51,506. 
Mr. Justice Ridley concurred. 


STREET-LIGHTING CONTRACTS. 


An important case between the Lord Mayor and Corporation of 
London and the City of London Electric Lighting Company was 
tried before Mr. Justice Kekewich last week. The question in 
dispute was the meaning of certain existing contracta for street. 
lighting. We think, on the whole, the decisions were in favour 
of the electric rina company, although by these a large 
amount of latitude is left to the engineer of the Corporation 
as to the use of either arc or incandescent lamps for 
lighting the side streets of the City. His Lordship found that 
under the terms of the contract the Corporation were bound to 
light such streets electrically, and to pay for the electrical energy 
used in these lampe in proportion to the number of watte actually 
expended. In the event, however, of the Corporation desiring to 
uee an arc lamp where an incandescent lamp has been previously 
fixed, the only charge to be made by the company for the change 
is that representing the difference between the costs of the two 
lamps. 


—— A 


COMPANIES’ MEETINGS AND REPORTS. 


NOTTING HILL ELECTRIC LIGHTING COMPANY, LIMITED. 


Directors: Sir William Crookes, F.R.S. (chairman); Arthur 
Ellis Franklin, Eeq.; Alexander Howden, Eeq.; James Thomas 
Jervis, Esq.; Francis Radford, Eeq. Engineer and manager: 
Geo. Schultz. Secretary: R. G. Rawkins. 

Report of the directors (with abstract of accounts) to be sub- 
mitted to the shareholders at the twelfth ordinary general meeting 
of the Company, to be held at the cffices of the Company, 140, 
High-street, Notting Hill.gate, W., on Wednesday, March 1, at 
5.30 p.m. : 

The expenditure on capital account at the date of the last 
balance-sheet stood at £113.184. 5s. 4d., and during the past year 
a further eum of £14,819. 14s. has been expended ; £9,248. Os. 5d. 
on new mains and machinery, and £4,060. 16s. 7d. on the purchase 
of additional freehold property, bringing the total expenditure up 
to £128,003. 19a. 4d., being £2,093. 193. 4d. in excees of the capital 
received. Further issues of first mortgage debentures amounting 
to £21,000 were made during the year at premiums aggregating, 
after deducting stamps and petty expenses, £1 308. 132. 91. The 
directors have dealt with these premiums as follows: £973. 16s. 7d. 
has been written off the balance of the expenditure not represented 
by visible assets, bringing this item down from £5,205. 5s. 4d., at 
which it originally stood, to £1,000, and the balance of £324. 
178. 2d. has been placed to the credit of renewal and reserve fund. 
The following table shows the progress of the Company : 


]891 ..... Lamps, 6, 05 ͥ . Loss  ...... £554 18 6 
1802 ...... T 9,4338333 Profi 112 6 1 
1893 ...... 13 12,153 eios e. — cds 1,481 7 1 
18944 33 15,669 ............ Si. een 210117 8 
1895 ...... ii 20,307  .......... 5 Dues 3 227 14 10 
1898 vi 25, 00 — (Ero 4,736 9 8 
1897 ...... i 33,000  ............ „ 6,854 1 2 
1898 ...... M 46,000 ............ Wh Shea 7,251 18 7 


The charge for coal shows an increase of over £200 owing to the 
effect of the strike in Wales, which necessitated the purchase of 
steam coal elsewhere at an enhanced price. The reduction in the 
charge for current had buta slight effect upon the revenue, and 
the policy of the directora in encouraging the higher voltage has 
been so far successful that already. more than two-thirds of the 
consumers are supplied at 200 volte. When this conversion is 
completed the saving in the cost of distribution will be consider- 
able. During the past year this Company, in conjunction with 
other metropolitan companies, was seriously threatened with 
competition, and the directors, besides joining in opposing Bills 
before the parliamentary committees, adopted a policy of 
strengthening the position of the Company in the district by 
extensions of mains, so that should Parliament grant a competing 
order they might be able to protect the interests of the share- 
holders. The buildings were extended by the purchase of the 
freehold house, 140, High-street, Notting Hill, eo as to provide a 
frontage on the main thoroughfare, and thereby bring the Com- 
pany and ite officers into closer touch with the inhabitante of the 
istrict. The present central station being fully equipped, and in 
view of the increased demand for current, the directors were con- 
sidering the advisability of extending their works on the north 
side of the station on the freehold land which was secured at the 
outset of the undertaking with this object. The Keneington_and 
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Knightsbridge Electric Lighting Company, Limited, were also 
desirous of increasing their works, and the two companies met and 
decided to establish a jointstation at some convenient position where 
current could be prod uced at a minimum of coat, and a joint Bill pro- 
moted by the two companies with that objact is now before Parlia- 
ment. The Veetry of Kensington, on the other hand, anxious to have 
the streete and public buildings of the parish lighted by electricity, 
also deposited a Bill in Parliament asking for powere to erect 
works with that object. This Bill would have enabled them to 
enter into competition with the existing companies. After long 
negotiation the directors of the two companies succeeded in effect. 
ing an agreement with the Kensington Vestry, in accordance with 
which that body agreed to withdraw its Bill and petition in favour 
of the Kensington and Notting Hill Electric Lighting Bill, the 
two companies agreeing, each in its own area, to supply current 
for the purpose of street lighting, and for the use of the Vestry's 
buildings, on terms which are satiefactory to both parties. After 
the business to be transacted at the ordinary general meeting 
is completed an extraordinary general meeting will be held, to 
confirm the resolution passed by the shareholders on Feb. 2, 
approving of the Kensington and Notting Hill Electric Lighting 
Bill mentioned above. This agreement will be explained to the 
shareholders, and the directors are satisfied that the result will be 
to strengthen the present position and increase the future pros- 
perity of the Company. Of the 47, 251. 13s. 7d. profit, the 
directors bave set aside £895. 2s, 10d. for depreciation and reserve 
fund, making together with the balance of premiums £1,160, and 
bringing the total amount up to £4,500. After paying the deben- 
ture interest, amounting to £685. 16a. 8d., and 6 per cent. on the 
preference shares, amounting to £1,738. 168. 10d., there is a 
balance of £3 933. 188 11d., out of which the directors recommend 
that a dividend at the rate of 6 per cent. per annum, less tax, be 
declared on the ordinary shares, An interim dividend at this 
rate was paid on June 30, and the balance when declared will be 
paid forthwith. The directors desire to place on record their 
appreciation of the services of the manager, secretary, and staff 
generally, more especially for the great assistance they have given 
to the directors during the delicate negotiations referred to above. 
The directors retiring in rotation are Sir William Crookes, F. R. S, 
and Mr. Alexander Howden, who, being eligible, offer themselves 
for re-election. The shareholders’ auditors, Messre. Fox, Sissons. 
and Co., retire, and, being eligible, offer themselves for re-election. 
11 5 soono will be audited in due course on behalf of the Board 
of Trade. 


REVENUE Account, YEAR ENDED Dec 31, 1898. 


Dr. Generation of Electricity. £ ad. 
Coal and other fuel, including dues, 
carriage, etc. o SPT ee rer £1,471 14 5 
Oil, waste, water, and engine.room 
Sed ü 241 9 11 
Wages and gratuities at generating 
iir. 8 532 R 0 
Repairs and maintenance, as follows: 
Buildings e 31 17 10 
Engines, boilers s ͥ 240 2 0 
Dynamos. 21 0 3 
Machinery, instruments, and tools 48 16 5 
Aecumula tors . 490 7 2 
3,077 14 0 


Distribution of electricity —repairs, maintenance, 
and renewals of mains of all classes, including 
materials and laying the same 

Rente, rates. and taxee, £473. 8a. 7d.; lees taxes 


45 2 4 


% „ 6 %% % %%% %%% % %%% %% „%„„% %% 


over reserved for in previous yeara, £251. 88 Id. 222 0 6 
Management Expense». 
Directors' remuneration .................. 1100 0 0 
Trustees for debenture-holders' re. 
munera t iaiu od . 105 0 0 
Salaries of engineer and manager, 
secretary, clerks, and messengers 1, 092 10 9 
Stationery and printing .................. 75 16 6 
General establishment charges .. 139 19 7 
Auditors of Company ......... o. 31 10 0 
Auditor appoioted by the Board of 
Trade under the provisions of the 
order "— Ó——— 33 0 0 
——— 2,577 16 10 
Special Charyes. 
Insurances .. a sce 123 18 10 
/ A e decis 119 10 7 
—— 243 9 5 
Connecting installatione, and sundry stores 153 17 2 
6.320 0 3 
Balance car ied to net revenue aceoun t 7.251 13 7 
£13,571 13 10 
Cr. ; £ sd. 
Sale of current (455,871 units), less discounts and 
oT MODO 12,238 14 8 
Rental of meters and other apparatus on consumers’ 
pio UTR 486 6 6 
Connecting installations, sale of stores, etc. 565 11 2 
ts recei vablllldõ! é ãã qL 253 11 9 
Transfer feee, etc.. . . . 27 10 6 


£13,571 13 10 


Dr. GENERAL BALANGE-SHEET, Deo. 31, 1898. . E s. d. 
Capital account—amount received ..................... 126,000 0 0 
Sundry tradesmen and others, due on contracts for 

fuel, stores, etc............... een "—MÓ 1895 6 6 
Sundry creditors .......2 rere 44 heus 1,184 8 10 
Depreciation, renewal, and reserve fund account... 4,500 0 0 
Net revenue account—balance at credit thereof, 

£5,672. 152. 9d.; less dividend paid on ordinary 

preference shares, £1,738 163. 10d.; ordinary 

shares, £1,935. 128. —£3,674. 8s. 10d. bb 1,9998 6 11 

£135,578 2 3 

Cr. £ s. d. 
Capital account—amount expended for works, 

including cost of provisional order .................. 198,003 19 4 
Sundry debtors for current supplied, etc. ...... . 5,113 4 6 
Other debtobs «ooi oy eoo E Y e a 8213 3 
Stores on hand: coal, £24. 9a. lld.; general, £691. 

198. 80. eost a ERE anion eta S ase 716 9 5 
Stock (movable plant and tools) ... ........ ........ 256 18 9 
Cash at bankers, £404. Os. 4d. ; and in hend, 163. 81. 404 17 0 
Preliminary expenses, compensation, etc., £1,973 

16s. 7d.; less portion of premiums received on 

issue of first mortgage debentures, £973. 163. 7d. 1,000 0 0 

£135,578 2 3 


CHARING CRO:S AND STRAND ELECTRICITY SUPPLY 
CORPORATION, LIMITED. 


Directors: William Francis Fladgate, Eeq., Craig’s-court, 
S. W. (chairman); G. H. Brougham Glasier, Eq., St. James’s- 
street. S. W. (vice chairman); Stefano Gatti, Eeq. (A. and 8. 
Gatti), Strand, W.C. (managing director) ; John 1. Gatti, Eeq. 
(A. and S. Gatti), Strand, W. C.; Richard Chadwick, Eeq., St. 
Mart in's-lane, W. C Secretary: E. Wilmot Seale, Esq. Engi- 
ne er · in- ief: W. H. Patchell, M. I. C. E., M. I. E. E., M. I. Mech. E. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the ordinary general meeting of the Corporation to be 
held at the offices, 15, Maiden-lane, Covent Garden, W.C., on 
Monday, Feb. 27, at 12 noon : 

In submitting the accounts for the year ended Dec. 31, 1898, 
the directors are pleased to report that the progress of the business 
has been very satisfactory. The Maiden-lane and Lambeth stations 
and tbe plant and machinery have been maintained in a high state 
of efficiency. A provisional order for parts of the Holborn and St. 
Giles’s districts such as are south of High Holborn and New 
Oxford-street respectively has been granted to the Corporation. 
An application for a provisional order to supply electric energy 
within the City of London (supported by a very influential 
memorial of ratepayers and others) is under the consideration of 
the Board of Trade, and (if granted) application to Parliament 
will be made in due course to confirm the order. "There has been 
connected up to the mains of the Corporation during the past 
year the equivalent of 26,694 additional 8-c.p. lamps, making 
witH those previously connected up the equivalent of 134,236 
8-c p. lamps. Eighteen and a half miles have been added to the 
mains laid, including seven miles in the new districts of Holborn 
and St. Giles, making with those already laid 1014 miles. The 
combined output in unite from the stations of the Corporation has 
increased by about 20 per cent. for the year 1898 over 1897. "The 
rapid extension of the business of the Corporation hae necessi- 
tated a modification of the original plans of the station build. 
ings at Lambeth ; about 90ft. have already been added to the 
length of the engine-room and boiler house, and additioual boiler, 
engine, and dynamo plant installed. The station will, however, 
bave to be still further enlarged, and for this purpose it has 
become necessary to determine tenants’ leases of parte of the pro- 
perties at Lambeth not at present in the occupation of the Corpora- 
tion. The directors bave acquired upon lease for 999 years a site 
upon which they are building a sub-station (rapidly approaching 
completion); from this station it is intended to distribute electric 
energy to the Holborn and St, Giles's districts and to supplement 
the present supply in the northern parts of St. Martin's parish 
and the Strand district. It will be seen that the necessary outlay 
on building extensions, mains, and plant to cope with the present 
and prospective demand bas been exceedingly heavy ; to meet this 
outlay and provide for future requirements in the present areas 
of supply, the directors propose to increase the ordinary share 
capital of the Corporation by the iesue of 20,000 shares of £5 each 
ata premium. The net earnings, as shown in the revenue account, 
have amounted to £21,377. 2a. 6d. ; £4,600. le. 8d. has been paid 
in respect of interest on debentures and temporary loans up to 
Dec. 31, 1898 ; and £4,500 was distributed as interim dividend at 
the rate of 6 per cent. for the half-year ended June 30, 1898. A 
sum of £12,277. Oa. 10d. remains, which, added to the undivided 
profit of £3 014. 18s. 4d. from last year’s account, makes £15,291. 
19a. 2d., which the directors propose to deal with as follows: to 
provide for dividend on 44 per cent. preference shares (apportioned 
to Dec. 31, 1898) £4 499. 17a. 9J. ; to pay a dividend at the rate 
of £10 per cent. for the half-year ended Dec. 31, 1898, on the 
ordinary shares (making, with the interim dividend paid in August, 
1898, £8 per cent. for the whole year), £7,500; and to ca 
forward £3,292. 1s. 5d. Mr. Stefano Gatti and Mr. R. Chadwic 
are the directors who retire by rotation, and, being eligible, offer 
themselves for re-election. The auditors, Mesere. O. R. Johnson 
and, Son, also retire, and offer themselves for re-election. 
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REVENUE Account, YEAR ENDING Dec. 31, 1898. 


Dr. . Generation of Electricity. £ s.d. 
Coal orother fuel, including carriage, 
f E £13,354 3 8 
Oil, waste, water, and engine.room 
SK.... ĩ esd heien ases 1,201 17 10 
Proportion of salaries of engineers, 
superintendents, and officers ...... 489 13 1 
Wages and gratuities at generating 
"inp Mex 4,562 14 0 
Repairs and maintenance as follows: 19,608 8 7 
Buildings 165 8 10 


Engines, boilers, dynamos, motors, 
and other machinery, instru- 


mente, and tools . 2 350 14 1 
Accumulators and accessories 110 1 10 
— — 28626 4 9 
Distribut ion of Electricity. 22, 234 13 4 
Proportion of salaries of engineers, 
superintendents, and cfficera ...... 692 7 6 
Wages and gratuities to linesmen, 
fitters, labourers.................... ͥ 148 19 6 
Repairs, testing, maintenance, and 
renewals of maine of all classes, 
including materials and laying 
the same erre o ovens 434 6 1 
Repairs, maintenance and renewals 
of motor generators, meters, 
switches, fuses, and other appa 
ratus on consumers’ premiees...... 538 14 8 
Wayleaves and licenses ............... 490 13 0 
2305 0 9 
Rents, rates, taxes, and inaurances ..................... 2.657 2 11 
Management Expenses. 
Directors’ remuneration ............... 1,050 0 0 
Salaries of secretary, accountants, 
clerks, and messenger n. 2 058 12 11 
Stationery and printing ............... 223 17 0 
General establishment charges 417 14 9 
Auditors of Company .................. 75 0 0 
Auditor appointed under the pro- 
visions of the order, year 1897 ... 70 0 0 
3,895 4 8 
Law, Parliamentary, and Other Charges. 
ens evan EXT e RUE A ENIM osese 177 711 
Accident compensation claim ee 191 12 11 
Depreciation in respect of leasehold premises, 
buildings, plant, machinary, ete. .................. i 7,000 0 0 
38,461 2 6 
Rents, repairs, rates, and taxes in respect of the 
Company’s house property not in its own occa- 
Piss 8 . 134 6 8 
Total ex pendit ure . 38 595 9 2 
Balance carried to net revenue ... ........ s... 21377 2 6 
£59,972 11 8 
Sales of current, less rebates and allowances for £ sd. 
bad debts..... .............. eese tasca needed Eoo NE 58985 3 2 


Rentals of meters and other apparatus on con- 


sumere' premisſese e ene 776 18 1 
Transfer ) s exerce eoo eda ee 36 3 9 
59,798 5 0 

Rents receivable in respect of the Company's house 
property not in ite own occupation ................. 174 6 8 


£59,972 11 8 
GENERAL BALANCE SHEET, Dec. 31, 1898. 


Liabilities. £ 8. d. 
Capital account - amount received ................. ꝗ . 377,500 0 0 
Sundry creditors for: 
Debenture interest due to Der. 31, 


1898 .............. . . £1,691 13 4 
Preference dividend to Dec. 31, 1898 1,656 11 6 
Various credits . 1,818 14 5 


Sundry tradesmen and others due 
on construction of plant and 
machinery, fuel, stores, etc, to 


Dec. 31, 18999998888 18 767 7 6 
— 23934 6 9 
Net revenue account — balance at 
credit thereof .................... . ͥ 19,791 19 2 
Lees preference dividend to 
Dee 31, 8999888 4,499 17 9 
15,292 1 5 
Less interim dividend paid in 
August, 1898, on ordinary sbares 4,500 0 0 
———— — 10,792 1 5 
Depreciation fund account ............ 20,000 0 0 
Share premium account „ 9,609 3 2 
— —— 29,609 3 2 
£441,835 11 4 


Aseets. £ ad. 
Capital account—amount expended for works 409,383 13 0 
Premises not used by the Company..................... 400 0 0 


Stores on hand at Dec. 31, 1898: coal, £997. 
le. IId.; oils, waste, etc., £62 13a. 6d.; general 
stores, cables, etc., £2 443. 12s. 8d.; stationery, 


L2. 0, Hr 3,561 10 6 
Sundry debtors for payments on account of con- 
tracts in course of completion .................. CMM 8,929 0 10 
Sundry debtors for current supplied to Dec. 31, 
1898, £17,209. 8s. Id.; other debtors, £1,468. 
I/ UE a RO odo SERE PEPE PP I RR eSI OUE 18 677 18 5 
Cash at bankers and in hand... .... ...........—.......... 883 8 7 
£441,835 11 4 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B. T. unit. q 3 985,481 
Quantity f Public lamps ..... ..........-. m 4,900) 
sold ... (Paate consumers by meter... 3,241,331 f 3,246,231 
Quantity used on worka ........ sese 709, 865 
Total quantity accounted fo 3,956,096 
Quantity not accounted forrzaꝝauüwnäuUͤ˙œ ꝛ . . . 29 385 
Number of public lampcůͥ PD! i . :-4ẽũ% seo 13 
Total maximum supply demanded (kilowatts) ............ 2,176 


CITY OF LONDON ELECTRIC LIGHTING COMPANY, 
LIMITED. 


Directors: Sir David L. Salomons, Bart. (chairman); George 
Herring; Edward Lucas; Colonel B. H. Martindale C. B.: 
Frederick W. Reynolds Engineer: Frank Bailey. Manager 
and secretary: J. Cecil Bull. 

Abstract of report of the directors to be presented to the share- 
holders at the ordinary general meeting of the Company to be held 
at Winchester House, Old Broad-street, E.C., on Wednesday, 
March 1, 1899, at 2.30 p.m. : 

The expenditure on capital account during tbe year ended 
Dec. 31, 1898, amounted to £90 968. 6a. Id. Details of this outlay 
are given in the capital account. The directors propose to make 
a further iesue of the authorised ordinary ehares in the course of 
this year, to provide for extensions of works and plant necessitated 
by the increasing demand for electric energy. 


The total revenue for the year wass £175,607 15 8 
From which must be deducted the following items: 
Expenses of generation and distribu- 
ohn 8 £48 448 16 1 
Rents, rates, taxes, general, and 
special chor ges . . 27.978 17 
Transfer to depreciation fund No. 1 17,000 0 
Transfer to reserve fund 3 075 .9 
Amount written off suspense account I, 338 0 


e 
2! 
2 
nem 
e 
e» 1 to 


Leaving aues ireren Coin a ERAT . 77,766 12 
To which must be added the balance brought 
forward from 1897 .................. F 


-J 


1,055 6 


Making a total available revenur of ............... 78,891 19 1 
Of this sum the following amounts have been dis- 
tributed : 
(a) Interest on debenture stock for 
year ended Dec. 31, 1898 ... . ...... 19,333 6 8 
(5) Iaterim dividend on £400,000 $ 
6 per cent. preference shares, paid 
in July last on account of the 
distribution for the year .. ......... 11,600 0 0 
(e) Interim dividend at the rate 
of 5 per cent. per annum on 
4500, 000 ordinary shares, fully 
paid, and £100,000 ordinary 
sbares (November issue, 1897). 
paid in July last on account of 
the distribution for the year 12929 3 4 


43,862 10 0 


Leaving for further distribution ..................... £31959 9 J 


The directors now recommend that the following dividends for 
the year ended Dec. 31, 1898, be declared, subject to the 
deduction of income tax, to members registered in the books 
of the Company on Feb. 15, 1899: preference shares—12s. per 
share, being a distribution for the year at the full rate of 6 per 
cent. Of this sum 62. per ehare was paid on account in July last, 
and it is proposed that the balance of 64. per share be paid on 
March 2, 1899; ordinary shares, Nos. 40,001 to 90,000—12s. per 
share, being a distribution at the rate of 6 per cent. for the year. 
Of thia sum 5s. per share was paid on account in July last, and it 
is proposed that the balance of 78. per share be paid on March 2 
1899 ; ordinary shares, Nos. 90,001 to 100,000 (November, 1897, 
issue)—8e. Id. per share, being a distribution at the rate of 6 per 
cent for the year, calculated from the due dates of the respective 
instalments, paid in respect of capital, to Dec. 31, 1898. Of this 
sum Is. 9d. per share was paid on account in July last, and it is 
proposed that the balance of. 6s. 4d. per share be paid on March 2, 
1899. This will absorb £31,577. 15e. 7d., and leave a balance of 
£3,381. 13a. 6d. to be carried forward. It is proposed that the 
warrante for the respective dividends shall be posted on March 2, 


1899. The directors regret the decrease in the rate of dividend on 
the ordinary shares. It has been mainly caused by the reductions 
made in the charges to consumers; by the decreared consumption 
of current per lamp owing to the unusual brightness of the weather 
during 1898; by the increased cost of coal, and by the increased 
amount of capital which had to be iesued in advance to provide 
plant and buildings for the eteadily growing business of the Com- 
pany, and which capital ranked for dividend in the past year. 
The statutory provision for depreciation and reserve funde in 
accordance with the City of London Electric Lighting Act, 1893 
has been made, of which £20,075. 93. has been eet aside out-of 
revenue. The City Corporation availed itself of its rights under 
the contracts to inspect the accounts of the Company up to 
Dec. 31, 1897, in order to satisfy themselves that the regulations 
witb reepect to tbe statutory depreciation and reserve funds had 
been complied with. In consequence of the decreased receipts 
owing to the reduced charges, etc., the generation and distribution 
expenses for the year, including repairs and renewals were 36 1 
per cent. of the gresa earnings, as compared with 31 3 per cent. 
in 1897, 34 per cent. in 1896, 36:87 for 1895, 46 for 1894, and 52:2 
for 1893. The number of customers and equivalent of 8-c.p. lampe 
connected being at Dec. 31, 1898. 7.414 and 355,825 respectively. 
On Feb. 8, 1899, there were 379,314 8-c.p. lamps (equivalent) 
applied for, out of which 363 151 were connected. The income, 98 
shown in the audited statements of accounts issued by the Com- 
pany for the year ended Dec. 31, 1898, was as follows: gross 
revenue (after deducting allowances to consumers), £175.607. 
158. 8d. ; net revenue available for depreciation. reserve fund, 
interest on debenture stock, and dividends, £97,842. la. 6d. The 
application for provisional orders made to the Board of Trade by 
the Charing Croes and Strand Electricity Supply Corporation, the 
Smithfield Marketa Electric Supply Company, and the Metro. 
politau Electric Supply Company respectively, are being actively 
opposed by the directors. The applications and objections of the 
Company thereto are now under consideration by the Board of 
Trade. The directors deeply regret the loss of their esteemed 
colleague, the late Earl of Suffolk and Berkshire. They have 
appointed Mr. George Herring to fill the vacancy thus created. 
In accordance with the articles of association. two of the directors 
Colonel Ben Hay Martindale, C.B., and Mr. George Herring, now 
retire, aud, being eligible, offer themselves for re-election. Messrs. 
W. H. Pannell and Co. retire, and, being eligible, offer themselves 
for re-election. 


REVENUE ACCOUNT FOR YEAR ENDED Dec. 31, 1898. 


Dr. Public Private 
Generation of electricity— lighting. lighting. 
Coal and other fuel, including dues, £ 8. d. £ s d. 

carriage, unloading. storing, and 
all expenses of placing the same 
OD: WOLEB oo 2745 7 3 24,399 17 0 
Oil, waste, and engine-room stores 408 16 6 1,500 17 0 
ii Ae 197 16 5 1,635 5 0 
Salaries of station engineers and 
assistants 2.2... eee ee . 627 17 0 2,092 12 0 
Wages and gratuities at generating 
Stations 8 1,275 9 6 6,058 12 4 
Sundry expenditure .............. ...... 146 19 0 451 6 6 
Total generating expenses ...... £5,402 5 8 £36,138 9 10 
Dietribution of electricit y— 
Proportion of salaries of engineer's 
assistante esee eene 5 511 15 0 919 0 8 
Attending mains and street boxes... 210 7 11 1,398 6 5 
Wages and gratuities to linesmen, 
fitters, and trimmers of lamps ... 1,356 1 11 278 18 11 
Wages and gratuities to trans- 
former men and sundry stores ... — 1,364 10 11 
Carbons and other materials for 
street and other lampe .. ............ 694 14 2 1206 1 8 
Sundry expenditure ..................... — 48 3 0 
Total generation and distribu- 
tion expenses. £8,175 4 8 £40,273 11 5 
Rente, rates, and taxes — 
Rents pa y able ꝗͥ 937 8 1 4687 0 7 
Rates, taxes, and lighting ............ 1407 2 8 7,035 13 5 
Management expenses— 
Directors' remuneration, salaries of 
manager and secretary, accoun- 
tant, clerks, collectors, etc. ......... 1,263 18 9 6,319 13 11 
Print ing and stationery ............... 144 19 8 794 18 7 
General establisbment charges ...... 122 15 4 613 16 10 
Meter read ing eneee — 262 2 3 
Auditore’ fees oe eee 23 4 2 116 0 10 
Trustees fe·ees ꝗ . 17 10 0 87 10 0 
Legal charges . 93 14 4 468 11 6 
pecial charges 
Colleat ion charges and various fines 153 1 7 715 2 8 
Bad debts (estimate) . — 585 17 1 
Official testing of meters. sie — 14 0 0 
Insurances ..... ..... een 139 15 0 1,257 15 2 
Claims for accidents, etc... ... . ...... — 509 6 
Professional charges re buildings ... — 115 12 0 
Repaire to properties sublet ... ..... — 621 3 6 
Total expenditure ........... ...... £12,478 14 3 £03,948 19 3 
ce, being revenue for period 
carried to net revenue account ... 662 12 8 95,110 15 4 
£13,141 6 11 £159,059 14 7 
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Public Private 

lighting. lighting. 
Cr. £ e. d. £ s. d. 
Sale of curr een o — 151,340 8 8 

Revenue under contracts 12,927 15 9 — 

Meter rentals .............. eee — 5.151 1 3 
Rents receivable.. .. ........... ......... 178 810 2141 6 7 
Transfer fees 1115 2 141 2 4 
Testing fees and sundry receipts ... 23 7 2 279 15 9 


— — 


Total income £15,141 6 11 £159,059 14 7 


The coat of repairs and renewala to buildinge, machinery, 
maine, etc., amounting to £11 272. 15s. IId, together with tre 
statutory depreciation, hax been provided for out «f the deprecia- 
tion reserve funds in accordance with the City of London Act, 1893 


GENERAL BALANCE SHEET, Dec. 31, 1898. 


e „ „% „%%% „„ „„ %%% „ „„ 


Dr. Liabilit ies, ete. 
Capital aceount - amount received ........ .. mm 1,400,000 0 0 
Sundry tradesmen and others, due on construction 
of plant machinery, fuel, stores, e 19926 4 5 
Sundry creditors on open accounts ........... 66. 6 2317 11 3 
Sundry deposits from consum- r .. a5U 18 € 
Depreciation reserve fande—No. 1.. £61 421 12 9 
D». do. No. 2.. 43625 3 10 
Reserve fund. . 13,999 15 11 
— — 119,046 12 6 
Balance of premiums on is-ue of 
£400,000 debenture stock and 
dividends thereon....... ......... 50, 509 5 11 
Balance of premiums on iesue of 
10,000 ordinary shares (November, 
1897), per last account, £1,537. 
4s. 3d ; received during year, 
£52,895. 4& ......... s. . . 51.362 8 3 


— — — I — — 


£104 871 14 2 

Less expenses relating relating to 
issue of ordinary shares, £122 
163. 2d. ; transfer to deprecia- 
tion reserve fund o. I, 
£7,307 ; depreciation reserve 
fund No. 2, £20,000... ........... 


27,429 16 2 
— 77,441 18 0 
Net revenue account — balance at 
credit thereof 
Less dividend paid on account on 
£400 000 preference shares (less 
tax), £11,600 and dividend 
paid on account on £500,000 
ordinary sharea, Nos. 40 OUI to 
90,000, and £100,000 ordinary 
shares, Nos. 90,001 to 100,000 
(less tax) £12, 929. 38. 4d 


59,488 12 5 


224 6% %% %%% %% %%% %%% %% %%% „„ 


24,529 3 4 


Balance available for distribution as proposed in 


FSpettttttrtt 8 34,959 9 1 
41, 654,042 13 3 
Cr. Capital Expenditure and Assete. E s. d. 
Capital ex pendit ure ee e aw e 1,374 689 2 6 
Stores ab stations and elsewhere e 22.753 2 1 
Payments on account of contracts not completed ... 7,200 0 0 
Sundry debtors for current supplied to September, 
1898, £838. 9s. 4d.; December, 1898, £68 954 
%% JZ T 69.793 4 8 
Other debtors and payments in advance ............ 2541 3 4 
Suspense account, £5,722. Os. lid. ; less written 
off out of revenue, £1,338. Os. 8d.; legal charges, 
£123. 68.— £1,461. 63. 8d. UUUUUUüe esee 4,260 14 3 
Cash at banker8.—................. 5,756 4 8 
Cash on deposit and interest accrued thereon ...... 25.276 14 3 
Sundry deposits. q ⁊r e 3,923 0 8 
Investments at cost and dividends accrued there - 
on: 24 per cent. Greek guarantecd loan 18,000 0 0 
Ditto, against depreciation and reserve funds 
22 per cent. Consols, 24 per cent. Metropolitan 
Stock, British railway, and other stocks, 
£98,073. 118.; freehold and leasebold property, 
£22,596. 15s. 9d.; deduct profis on sale of 
Consoles, £820. 19a. lld. ........ ...... 119,849 6 10 
£1,654,042 13 3 


PENNT-IN-THE-SLOT ELECTRIC SUPPLY SYNDICATE, 
LIMITED. 


An extraordinary general meeting of this Company was held at 
the Registered Offices, Bartholomew Works, Lawford-road, Kentish 
Town, N. W., on Feb. 16, 1899, when resolutions affecting the 
distribution of the capital of the Company were carried, also 4 
motion to the effect that the name of the Company be changed to 
„The Bastian Meter Company, Limited," and an agreement 
between the Electric Lighting Extension Syndicate, Limited, «f 
the one part, and the Penny-in-the.Slot Electric Supply Syndicare, 
Limited, of the other part, for the purchase of the whole of their 
undertaking for the sum of £5,000, payable in fully-paid ordinary 
shares of this Company's acthorised capital, the purchasers also 


3.48 


undertaking to liquidate the amount of the cash liabilities of the 
Syndicate, waa adopted The Penny-in-the Slot Syndicate already 
hold over 15,000 shares in the other syndicate. 


INDIA RUBBER, GUTTA PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED. 


The thirty-fifth ordinary general meeting of this Company was 
held at Cannon-street Hotel yesterday (Thursday), the Hon. H. 
Mareham in the chair. 

In moving the adoption of the report, the Chairman said that 
the accounts showed, after provision for doubtful debts, a net 
profit of £82,322 for the past year. Adding £13,173 brought 
forward, and deducting £12,500 interim dividend paid in July, 
there remained a disposable balance of £62,895. 38. 3d. The 
directors recommended the distribution of a dividend of 15s. a 
share, free of income tax, amounting to £37 500, making, with 
the interim dividend paid in July. a total payment of 10 per cent. 
for the year. and leaving £25,395. 33. 3d. to be carried forward. 
General business had been more profitable during the past year than 
in 1897, the selling prices of goods having been advanced to meet 
the increase in the cost of the raw materials. The cable vessels had 
only been moderately employed. The efficiency of the Silvertown 
and Perean factories had been maintained by constant renewala and 
replacing of plant and machinery where improved methoda of 
manufacture required it. The use of electricity for the transmission 
of power was being extended at the works. The Melbourne agency 
had been reinstated in its original quarters, the block which was 
burnt out having been reconstructed. The Chairman then moved 
the adoption of the report and accounts. 

Mr. 8. W. Silver seconded, and they were adopted. 


WINDSOR ELECTRICAL INSTALLATION COMPANY, 
LIMITED. 


Directors: M. Drury Lavin, Esq. (chairman) ; H. L. Prior, Esq. 
(deputy chairman) ; Tonman Mosley, Esq. ; Edward Riley, Esq. ; 
A. W. Shipley, Eeq. (and managing director); A. A. Somerville, 
Eeq. ; Rev. R. H. Whitcombe. Engineer-in-charge: Mr. A. E. 
Farrow. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the shareholders at the fourth ordinary general meeting 
to be held at the offices of the Company, Peascod-street, Windsor, 
on Wednesday, March 1, 1899, at 12.30 p.m. : 

The directors, in presenting their report, are pleased to be able 
to state that the shareholders will find from the accompanying 
accounts for the year 1898 that the business of the Company 
is progressing satisfactorily. The number of lamps and motors 
installed on Dec. 31, 1897, was equivalent to 4,985 of 8 c.p. 
During the year 2,929 were added, bringing up the total to 
7,914 on Dec. 31, 1898, of which total 540 represent the motor 
power. In the course of the year a new boiler has been 
added, and the mains have been extended to Park.street. 
The net profit for the year was: installation, £1,003. 6s. 8d. ; 
lighting, £1,536. 63. 1d. —total, £2,539. 12s. 9d., and to this must 
be added the balance brought forward from the previous year, 
making a total sum available for distribution of £2,830. 9a. 7d. 
The work of the installation department is chiefly obtained through 
the influence of the directors and their friends, and as this may 
fall off considerably at any time, it has been coneidered advieable 
to deal with the profits of this department separately, and the 
directors therefore have pleasure in recommending that a dividend 
at the rate of 3 per cent. be declared out of the profit of the 
lighting department, and a further 3 per cent. in the form of a 
bonus out of the profit on installation work, making 6 per cent. 
for the year. The directors also recommend that the sum of £793. 
158. 2d. be set aside out of the profits to a depreciation, renewal, 
and reserve fund, which will leave a balaoce of £687. 108. 5d., and 
as no provision has been made in the accounts for directors’ fees, 


the shareholders will be aeked to vote them a sum for their services 


out of this balance, leaving the remainder to be carried forward. 
The remaining capital of £5,000 was issued during the year at a 
premium of 28. 6d. per share, and the directors recommend that 
out of these premiums, amounting to £625, the whole of tbe 
preliminary expenses standing in the balance-sheet at £418. 
158. 2d. be written off, and that the balance of the share premiums 
be carried to the depreciation, renewal, and reserve fund, bringing 
that account up to £1,000. Shareholders will no doubt be gratified 
to learn that the mains have now been extended to Windsor 
Castle, and since the close of the year the number of lamps con- 
nected has already increased by 550 of 8 c.p. "The directors have 
also decided to extend tbe mains into Victoria-street, William- 
street, and Oxford-road. This work ie now in progress, and it is 
hoped that these mains will be an additional source of revenue to 
the Company. In order to meet the growing demand for elec- 
tricity à new engine capable of supplying current to 6,300 lamps 
has been ordered, and it will be necessary during the present year 
to erect an additional boiler, and to replace the two small engines 
by two of a larger capacity. The present boiler-house being full, 
an additional one will be erected on the adjoining land. The total 
capital expenditure to the end of last year, including the stock of 
che installation department, was £26.409. 15a. lld., but, as the 
total capital received was only £25,000, it is obvious that in view 
of this, and to cover the additions to mains and machinery as 
mentioned above, it is necessary that the Company's capital be 
increased. As you will gather from the notice annexed, the 
directors recommend that the capital be increased by £25,000 from 
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£25,000 to £50,000 and they have no doubt the shareholders will 
be of the same opinion. The new shares will be issued in euch 
quantities and at ruth premiums as the Board shall from time to 
time decide, and it is intended to offer them to the shareholders 
pro ráta to their holding Current is being supplied at 7d. per 
unit, but on and afrer April 1 next it is the intention of the 
directora to reduce the charge to 64d. per unit, which is equivalent 
in Windsor to a reduction of 34. per 1,000ft. of gas, and the 
directors will consider the question of a further reduction when 
this is justified by increased consumption of current. The directors 
retiring in rotation are Mesers. H. L. Prior and E. Riley, who, 
being eligible, offer themselves for re-electiou. 


REVENUE ACCOUNT, YEAR ENDED Dec, 31, 1898. 


r, Generation of Electricity. £ s.d 
Coal or other fuel, including dues, 

carriage, unloading storing, and all 

expenses of placing the same on the 

rr d £830 6 5 
Oil, waste, water, and engine- room stores 136 17 3 
Wages and gratuities at generating 

Nah, 179 5 8 
Repairs and maintenance as follows: 

buildings, £15. 198. 6d.; engines and 

boiler, £78. 17s. 3d.; dynamos and 

accumulators. £24. 10s. 10d.; other 

machinery, £9. 14s. 10d,.................. 129 2 65 

— 127511 9 
Distribution of Electricity. 
Wages and gratuities to linesmen, 

fitters, labour eres 14 6 11 
Repairs, maintenance, and renewals of 

mains, meters, switches, fuses, and 

other apparatus on consumers’ 

premises — á— 42 11 9 

— — 56 18 8 
Rents, Rates, and Taxes. 
Rents payable........ cccssecices 6 26 2 0 
Rates and taxes RT 8717 2 
113 19 2 
Management Expenses. 
Proportion of salaries of managing 

director, chief engineers, accountant, 

clerks and messenger ꝗ . 270 5 2 
Stationery and printing. 4119 7 
General establishment charges ............ 58 12 7 

——— 370 17 4 
Law and parliamentary charges ................. . 5 0 8 
Special Charges. 
Insurance, ett eene 2018 2 
Proportion of fee to auditors of Com- 
ADS eoa evi este ͤ⁰ A HM IM 10 10 0 
Fee to Board of Trade auditor ............ 8 0 0 
— 39 8 2 
Total expendiiturr e . q . 1, 861 15 9 
Balance carried to net revenualhee 2 ꝗ 1,536 6 1 
£3,398 1 10 

Cr. £ s. d. 
Sale of current per meter (105, 828 units) at 7d. per 

B. T. U., less discount and bad debt s 2,819 3 8 
Sale of current under contracts ꝗͥ . : 128 0 0 

2.917 3 8 
Rental of meters and other apparatus on consumers’ 

premises CC i 79 16 10 
Rents reis blee‚e aee eR E - 127 0 6 
Transfer fees eere — E 1 7 6 
Pupil's premium .................... . — M 4113 4 
Sale of steam, etc. .......... ——— TRE A s 201 0 0 

£3,398 1 10 
GENERAL BALANCE-SHEET, Dec. 31, 1898. 

Dr. Liabilities. E s. d. 
Capital account—amount received .. ............... ..... 25,000 0 0 
Sundry tradesmen and others due on construction 

of plant and machinery, fuel, stores, etc., to 

Dec, 3 88... 3217 9 5 
Forfeited shareeeesss 4c 1 7 6 
Net revenue account — balance at credit thereof 2,830 9 7 
Premiums on shares F˖˖aiG?ö“ nnn eee nena 625 0 0 

431,674 6 6 

Cr. Assets. £ ad. 
Capital account—amount expended for works 25,414 5 2 
Stores on hand at Dec. 31, 1898: coal, £33. 63. 6d. ; 

oils, waste, etc., £58. 53. 3d.; general, £995. 

104. 0d. cose a Ee kVEN tain AREE ges — E 1,087 2 6 
Celle and other apparatus on loan 183 2 4 
Preliminary expenses 418 15 2 
Sundry debtors for current supplied to Dec. 31, 

S TN . 1,396 6 2 
Other gehts ceedecdiesensacteseatessesa 2,395 0 3 
Cash at bankers, £771. 17s. 10d.; and in hand, 

£7. 17a. Id —Ü M 779 14 11 


£31,674 6 6 


THE ELECTRICAL ENGINEER, FEBRUARY 24, 1899. 249 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY. 


The ordinary general meeting of this Company was held on 
Wednesday last at 1, Great George-street, Westminster, Mr. G. 
R. Ryder in the chair. 

The Chairman, in moving the adoption of the report, said it was 
satisfactory that they had been able to declare a dividend of 
10 per cent. in view of the generally unprofitable year which 
electric lighting companies had had. With regard to the figures 
in the accounts, there were some he should like to bring forward. 
During the year the number of houses and shops connected 
with the system had increased from 1,620 on Dec. 31, 1897, 
to 1,851 on Dec. 31, 1898, while the number of lamps calcu- 
lated on the basis of 8 c.p. had increased from 137,953 to 
156.158. With regard to the number of units sold, there were 
2,081,074 in the year 1897 as against 1,898,062 in 1898. There was 
not much difficulty in accounting for the falling off. In 1897 the 
Jubilee celebrations used a very large amount, and also in the 
past year there were not 80 many nice fogs as in 1897. The cost 
of production in 1898 was £31,897, and in 1897 £29,270. This 
increase was owing to the great increase in the cost of coal. The 
rates also increased by about £450. Also in 1897 an interim 
dividend was paid at a rate of 4 per cent., while in 1898 5 per 
cent. was paid. There was also a difference in the payments by 
consumers. In 1897 they paid 5d. per unit, and in 1898 they paid 
slightly less. The cause of the reduction, which amounted to 
about jd. per unit, was the latest competition they experienced 
from firma large enough to generate their own electricity. 
Additional capital required by the Company during the year had 
been raised by the issue of £12,785 4 per cent. debenture stock, 
3 £13,807. 168., and by the issue of 1,187 second pre- 
erence shares, producing 7, 122. The directors had transferred 
to the renewal account £5 117. 158. 11d., making the total amount 
placed to that account £25,615. 9s. 9d. After providing for the 
above amount, and paying the dividends on the 6 per cent. first 
pou shares to June 30. 1898, on the 5 per cent. second pre- 
erence shares to Sept. 30, 1398, and an interim dividend at the 
rate of 10 cent. per annum on the ordinary shares for the first 
half of the year, the balance standing to the credit of the net 
revenue account for the year 1898 was £6,300. 10a. 11d. Of this 
£1,450 had been appropriated to the payment of the first pre- 
ference dividend to the end of the year, and £400 had been set 
aside to meet the portion of the dividend on the second preference 
sharea accrued to the same date, leaving £4,450. 10a. 11d., out of 
which brat proposed to pay a further dividend on the ordinary 
shares at the rate of 10 per cent. per annum for the past half-year, 
making, with the interim dividend paid to June 30, 10 per cent. 
for the year. That left a balance of £825. 10a. 11d. 

The report was seconded by Sir F. Bramwell and adopted. 

An extraordinary general meeting was then held, at which the 
following resolution was adopted : ‘‘ That the Bill which has been 
deposited io the Parliament Office, and in the Private Bill Office 
of the House of Commons, with a view to its introduction into 
Parliament in the approaching session, and of which the short 
title is ‘ Kensington and Notting Hill Electric Lighting,’ of which 
Bill a copy has been laid before this meeting, be and the same is 
hereby approved.” 


LONDON ELECTRIC SUPPLY CORPORATION, LIMITED. 


Directors: The Right Hon. Lord Wantage, V.C., K.C.B. 
(chairman) ; The Right Hon. the Earl of Crawford, K.T., F.R.S., 
LL. D.; Roger de Quincé Quincey, Esq. ; R. Stewart Bain, Esq., 
C. A. (managing director)  Engineer-in.chief : P. W. D'Alton, 
M. I. M. E., M. I. E. E. Resident engineer and electrician: G. W. 
Partridge, A. M. I. C. E. Secretary: H. C. Carter. 

Report of the directors (with abstract of accounts) for the half. 
year ended Dec. 31, 1898, to be submitted to the shareholders at 
the ordinary general meeting to be held at the Cannon-street 
Hotel on Thursday, March 2, 1899, at 12 noon : 

In accordance with the resolution passed at the extraordinary 
general meeting of the Corporation on June 7 last, the capital of 
the Corporation has been reduced by £222,000 by writing down 
the nominal amount of the ordinary shares from £5 to £3 each. 
This reduction duly received the sanction of the Court, and it has 
enabled the Board to write off £181,688. 16s. 2d. in the various 
works set forth in the capital account, and the whole of the pre- 
liminary expenees and debenture discount accounts. The capital 
account now stands at £736,521. 14s. 2d. The issue of £200,000 
first mortgage debenture stock, which was largely over-subscribed, 
enabled the Board to pay off the whole of the debenture debt and 
loans as at June 30 last, and the undertaking passed again into 
your hands as from July 1 last. Stock Exchange quotations have 
been obtained for the ordinary and preference sharee, and for the 
debenture stock. The Board is pleased to state that the eatis- 
factory progress of the business of the Corporation up to 
March 31 last, as described at the meeting held on June 7 last, 
has continued during the year. The number of lights added 
during the year was 31,221, being an increase of 25 per cent., the 
total number of lights &t Dec. 31 being 155,319, and the same 
ratio of increase has continued since the accounts were closed. 
The new 2,000-h.p. plant was finished in October, and has worked 
satisfactorily during the winter. New distributing mains have 
been laid from Newington-causeway to Greenwich, and also in the 
whole of the compulsory area in Bermondsey, and partly in Rother- 
hithe. The plant and machinery have worked satisfactorily during 
the year, and have been entirely maintained out of revenue. The 


prolonged strike in the South Wales coalfield added materially to 
the generating costs during the year. The profi“ on the workings 
for the half-year ending Dec. 31 is £13,535. 54. 61., to which has 
to be added interest on deposits, £291. 17a. 8d., making a total of 
£13 897. 38. 2d. Out of this the interest on debentures to Dec. 31— 
viz , £3,344. 3a. 7d. —has been paid, leaving £10,482. 198. 7d. now to 
be dealt with. The Board propose to deal with this amount as 
follows: by payment of a dividend at the rate of 6 per cent. per 
annum on the preference shares for the half-year ending Dec. 31, 
£7,207. 103. ; and to carry forward £3,275. ge. 7d. The retiring 
director is the Right Hon. Lord Wantage, V.C., K.C.B., who is 
eligible for re-election. 


REVENUE ÁccouNT, HaLr-YEkAR ENDED Dec. 31, 1898. 


Dr. Generation of Electricity. £ s. d. 
Coal or other fuel, including dues, 

carriage, unloading, storing, and 

all expenses of placing same on the 


e ĩͤ mass £9,686 10 6 
Oil, waste, water, and engine · room 

stores 1,278 2 11 
Salaries of engineers, superinten- 

dents, and officers........................ 512 10 0 
Wages and allowances at generating 

Signs 2,888 14 2 


Repairs and maintenance as follows: 
buildings, £209. 3s. 6d.; engines 
and boilers, £1,558. 5s. 2d. ; dynamos 
and exciters, £175. Os. 3d.; other 
machinery and toole, £159. 19a. 6d. ; 
transformers and accessories, £86. 


148. 4d. ...... e 2,189 2 9 
— — 16,555 0 4 
Distribution of Electricity. 
Salaries of superintendents and 

Giee“ss 88 624 18 9 
Wages and allowances to linesmen, 

fitters, ee Hes QNS 718 8 3 
Repairs, maintenance, renewals, and 

charges of mains of all classes, 

including materials, and laying 

same; also wayleaves ................. 839 18 2 
Repairs, maintenance, and renewals 

of transformers, meters, switches, 

fuses, and other apparatus on con- 

sumers' premises 448 17 9 
Repairs to buildings 8 143 3 6 N 

2,775 6 5 
Rents, Rates, and Taxes. 
Rents payable ................... . 3 518 18 4 
Rates and tarßees senses 937 15 3 
— 1,456 13 7 
Management Expenses. 
Directors’ remuneration (EI, O00 —half 

relinquished) ......................... 500 0 0 
Salaries of manager, secretary, engi- 

neers, clerks, and messengers .. ... 1,593 8 11 
Salaries of canvassers and meter 

Feadessʒ a 238 3 1 
Stationery and printing. (€ 177 9 6 
General establishment cbarges......... 260 4 10 

2,769 6 4 
Law and Parliamentary Charges. 
Law expenses . e 91 18 4 
Board of Trade audit 42 10 0 
— — 134 8 4 
Balance carried to net revenue account e 13,535 5 6 
£37,226 0 6 

Cr. £ 8. d. 
Sale of current per meter less discounts and allow- 

BU COB Wem T 34,252 12 1 
Sale of current under contracts.......... PIE é 814 4 2 
Rental of meters, converters, and other apparatus 

on consumers’ premises —— — 1,516 9 5 
Transfer fos es 6 ee eee 34 15 0 
Sundry receipts, including students’ fees, dis- 

COUNTS, sd ic eo eoa cere ww pedo cho Un EVER HER ANI o edd 607 19 10 

£37,220 0 6 

Dr. GENERAL BALANCE-SHEET, Dec, 31, 1898. £ 8. d. 
Capital account—amount received ...... .............. 773,250 0 0 
Sundry tradesmen and others, due on construction 

of plant and machinery, fuel, stores, etc., to 

Des 31 1898 sss n s Ero ér a a3 einn idu ik 11,105 16 7 
Sundry creditors on open accounts re 1,915 14 0 
Net revenue account ..... baie da TN 8 10, 482 19 7 

£796,754 10 2 

Cr. | £ s.d. 
Capital account. —amount expended for works 730,521 14 2 
Cash at bankers and in hand . . 39260 7 8 
Sundry debtore for current . 18,888 3 8 
r disncactuewscrasaneiwoseeecteacera sens: - 1,043 1 6 
Running stores on hand, Dec. 31, 1808 ...... .. — 1,0041 3 2 

£796,754 10 2 
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NATIONAL TELEPHONE COMPANY, LIMITED. 


The ordinary general meeting of this Company was held last 
Friday at the Cannon.street Hotel, E.C. 

Mr. James Staats Forbes, who presided, said that the income 
for the half-year showed an increase of £66,104, the working 
expenses an increase of £29,376, and the profit balance an increase 
of £28,430. The net result for the balf-year, after deducting Post 
Office royalties amounting to £54 356, was a profit balance of 
£206,888, as compared with £178,457. Out of the balance of 
£172,037 the Board recommended the payment of a dividend at 
the rate of 6 per cent. per annum, leas income tax, on the 
first and second preference shares, 5 per cent. per annum, 
leas income tax, on the third preference shares, and 6 per 
cent. per annum, free of income tax, on the ordinary shares. 
That was the same dividend that they paid for several 
half-years. The Board proposed to transfer £50,000 to the 
reserve fund and to carry forward the balance of £8,287. The 
income accrued in respect of the business of the half-year was 
£573,707. which was an increase of £66,104. The next was the 
item of Poet Office royalties, £54,356 for the half-year, and reduced 
the income to £519,350. That was to say that the Post Office took 
10 per cent. of the gross receipts, an enormous incubus on the 
Company. Tbe net income amounted to £519,350, from which 
they had te deduct £312,462 for working expenses, leaving the net 
result for the half-year at £206,888. The amount brought into 
the revenue account was a small one as compared with some of the 

revious half- years. They next came to the debenture and other 
interest, which had increased by £2,743. The preference and 
ordinary dividends would sbeorb £113,750, and they proposed to 
carry £50,000 to the reserve, and to carry forward £8,287. 
As to the capital account, they had no unissued capital at the 
present time. Of the £2,000,000 debenture stock they had 
succeeded during the half-year in placing £330,000. During the 
half-year they had spent £367,201 in the erection of 6,932 addi- 
tional exchanges and private lines, and which was about the 
average of the past few years. A considerable prejudice had been 
created against the Company, but tbat had been created by people 
who were interested in doing so, and they had recently held a 
parliamentary enquiry, during which much stress was laid on the 
facb that the Company was exempt from the conditions as to the 
services and charges which in the case of railways, gas, and water 
companies were usually imposed by Parliament. e (the chair- 
man) would, however, point out that the Company had lodged 
several Bills in Parliament so that they might have powers to 
enable them to carry on their work efficiently, but they had 
all been vetoed by the Government. The Board considered 
that the probable wants within the next four or five years would 
be covered by the eum of £1,000,000, according to the present rate 
of expenditure. The Chairman moved the adoption of the report, 
which was seconded by Lord Harris, and agreed to. 

The Chairman then proposed a resolution to the effect.that the 
borrowing powers of the Company should be three-fourths of the 
issued capital for the time being, that was to say, he said, that 
they would be able to borrow another £1,000,000. 

This was seconded and agreed to. 

The Chairman then moved resolutions approving certain Bills 

roposed to be introduced into Parliament. The Bills, if passed, 
would, he said, give the Company powers to enable it to efficiently 
carry on its business. 

The resolutione were seconded and approved. 

After the close of the ordinary business of the meeting the 
Chairman continued his remarks, and complained that the Post 
Office had not carried out its part of the bargain entered into 
with the Company when the trunk wires were taken over, and at 
the present time they were threatened with the practical with- 
drawal of the most valuable of the concessions made to them as 
part of the purchase considerations of the trunk wires. When 
taking over those lines they promised to co-operate with this 
Company, but instead they had impeded them. The Company 
were now threatened with competition, but they did not fear that 
on equal terms. There was no doubt that the object of this 
opposition was to knock down the value of the Company’s stock 
when the time came to take over the business. The wise course 
would be for the Post Office to take over the business at once. 
In conclusion, he said that the opposition to the Company he 
considered unfair, and the cause of much inconvenience to the 
public. 


W. T. HENLEY'S TELEGRAPH WORKS COMPANY, LIMITED. 


The annual report of the directors of this Compaoy states that 
of the £50,000 additional capital authorised by the extraordinary 

neral meetings in 1897 the first issue of £25,000 was taken up 

y the shareholders or their nominees in 1897 at 60 per cent. 
premium, enabling the reserve to be increased by £15,000. "The 
second issue of £25,000 was taken up by the shareholders or their 
nominees in 1898 at 80 per cent. premium, enabling the reserve to 
be increased by £20,000. The accounts show that during the past 
year a net profit has been made of £33,394 18s. 7d. After pay- 
ment of debenture interest and income tax, and making ample 
allowance for depreciation of buildings, plant, machinery, etc., 
there remains £27,823. 7s. 9d., making, with £14,789. lle. 7d. 
brought forward from last year, a total of £42,612. 19a. 4d. avail- 
able for distribution. 'The directors have transferred £7,500 to 
the reserve (in addition to the £20,000 above mentioned), and they 
recommend the payment of the following dividends—viz : on the 

reference shares, 7 per cent., including the interim dividend of 
5 per eent. paid on Sept. 1 last; on the ordinary shares at the 


rate of 19 per cent. per annum, including the interim dividend of 
4 per cent., also paid on Sept. 1 last, and a bonus of 2 per cent. 
per annum. These payments will together amount to £28,084. 
58. Id., leaving £14,528, 14s. 3d. to be carried forward. The 
dividend warrants will be posted on Feb. 28, 1899. Major-General 
George Hutchinson, C. B., C. S. I., and the Hon. Randolph Stewart 
retire by rotation in accordance with the provisions of the articles 
of association, and, being eligible, offer themselves for re-election. 
The auditore, Messrs. Ball, Baker, Deed, Cornish, and Co. retire, 
and, being eligible, offer themselves for re-election. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY. 


The report of the directors states that the accounts for the past 
year show a net profit of £71,593, after charging the interest on the 
debentures. The directors propose to distribute a dividend of 
£1. 4s. per share, being at the rate of 10 per cent., and making, 
with the amount already paid, a total dividend for tbe year of 
£1. 168. per share, or 15 per cent., free of income tax. The report 
states that the Company's works during the past year have been 
fully occupied in the manufacture of submarine telegraph cables 
and insulated land lines, and the steamships have been actively 
employed in the laying and repairing of cables. An important 
addition to their fleet was the steamship *' Anglia,” 6,514 tons, 
built during the past year—the largest telegraph steamer afloat. 
The Company’s £150,000 5 per cent. debentures, which matured 
on Jan. 1, had been . for a period of 10 years from that 
date at the rate of 4 per cent. per annum. The directors propose 
to establish a pension fund for the benefit of the staff. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Huddersfield.—The Electricity Oommittee of the Oorporation 
invite tenders for complete switchboard. Tenders by 27th inst. 

Southport.—The Corporation offer for sale two Browett and 
Lindley engines and Mather and Platt alternators. "Tenders by 
March 21, 

Huddersfield.—The Electricity Committee of the Corporation 
are prepared to receive tenders for mechanical coking stokers. 
Tenders by 27th inst. 

Madrid.—The Public Works Department are inviting tenders 
for the building of an electric tramway in the city. Applications 
must be sent in by p.m. on April 14. 

Ecolesall Bierlow.—The Guardians invite tenders for the supply 
and erection of an electric light plant at their workhouse, Tbe 
Edge, Sheffield. Tenders by Feb. 27, 

Greenock —The Board of Police invite tenders for the supply 
and erection of the various plant (low-tension system) for their 
electricity works. Tenders by March 3, 1899. 

Canterbury.—The Lighting Committee of the Corporation invite 
tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by March 14. 

Gloucester.—The Electricity Supply Committee are prepared 
to receive tenders for the supply and erection of various plant ab 
the municipal electricity works. Tenders by Feb. 28. 

Edinburgh.—The Magistrates and Council invite tenders for 
works in connection with their electric lighting station in Mac- 
a particulars of which appear 9 Tenders by 

eb. 27. 

Oldham. — The Electric Light Committee invite tenders for two 
Lancashire steam boilers, 28ft. by 8ft. Specification can be seen 
at the office of Prof. Kennedy, 17, Victoria-street, Westminster. 
Tenders by Feb. 28. 

Redditoh.— The Urban District Council invite tenders for about 
100 alternating-current meters. Particulars can be obtained 
(£2. 23.) from Mr. J. A. McMullen, M. I. E. E., Hornchurch, Essex. 
Tenders by Feb. 27. 

Wolverhampton.—Firms desirous of tendering for the supply of 
small electric launches for lake use are requested to write to Mr. 
G. W. Bradley, A. M. I. C. E., borough surveyor, from whom further 
information can be obtained. 

Foplar.— The Guardians invite tenders for steam turbines and 
dynamos (direct coupled), electric motors, battery of accumulators, 
electric cables, wiring, and fittings, main switchboard, and dis- 
tribution boards. Tenders by March 22. 

London, N.—The Shoreditch Vestry are prepared to receive 
proposals and to contract with any person or persons for various 
articles and works, for particulars A ip which refer to our ad vertis- 
ing columns. "Tenders by 28th inst. at 6.30 p.m. 

Piedrahita (Spaio).—Tenders are asked for the electric lighting 
of the town. The estimated cost is 33, 750 pesetas, and the deposit 
required is 3,375 tas. Tenders are to be addressed to the 
Syndaco of Piedrahita, province of Avila, by March 9, or the 
Ministerio de la Gobernacion, Madrid, by M 3. 

Edinburgh. —Tho Council invite tenders for the following works 
in connection with their electric lighting station in Macdonald- 
road: Contract No. 7: Condensing plant, with water-cooling 
tower, feed-water tanks, and filters. Tenders by March 6. 

Wolverhampton.—The Lighting Committee invite tenders for 
an extension of the electric lighting station, Commercial-road, 
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Wolverhampton.  Particulare may be obtained of Mr. J. W. 
Bradley, C. E., Town Hall, Wolverhampton. "Tenders by Feb. 27. 


Hereford. —Tenders are invited by the Town Council for erection 
and completion of the buildings in connection with the electricity 
station in Widemarsh-street. Specification can be obtained at the 
ofico of Mr. John Parker, A. M. I. C. E. Tenders by 5 p.m. on 
March 13. 

Ipswich.—Meesra. Pain and Bayles, chemists, Cornhill, Ipswich. 
are prepared to receive tenders for their plant, consisting of 
Crossley s high-speed Otto gas-engine, indicating 4 h. p., com- 
bined with dynamo for supplying about 30 16-c.p. lamps. Tenders 
will be opened on March 4. 

Weston super-Mare.— The Urban District Council invite tenders 

for fixing telephonic communication between the fire brigade 
station and firemen's dwellings. Specifications, etc., may be seen 
at the office of Mr. Hugh Nettleton, surveyor, Town Hall, Weston- 
super-Mare. Tenders by 28th inst. 
_ Pernambuoo.—The Government of the State of Pernambuco 
invite tenders for the construction of an electric tramway to run 
between that city and Olinda, situated at about three miles 
distance. Tenders, duly sealed, must be addressed to the Sec- 
retaria da Industria, Pernambuco, and should be received there 
not later than March 18. 


Kirkoaldy.—oOffers are invited from persons willing to make a 
proper tramline (2ft. gauge) along the county highway road, from 
High- street, Thornton, to Thornton Junction Station, and to equip 
it with tramcare, and work the same. Tenders to be submitted to 
Mr. Alex. Beveridge, clerk to the Kirkcaldy District Council, 220, 
High-street, Kirkcaldy, by March 4. 


Dublin. —The Great Northern Railway Company (Ireland) invite 
tenders for erection at Amiens-street, Dublin, of an electric power- 
house, 75ft. long by 23ft. wide, to be built of brick, with steel 
principal roof. Specification, etc., may be obtained at the office 
of the Company's Engineer-in-Chief, Amiens-street Terminus, 
Dublin. Tenders by 10 a.m. on March 13. 


_ Cardiff.—Tenders are invited by the Corporation for the cover - 
ing of sundry steam and feed-water pipes at the Corporation elec- 
tricity works. Specification obtained. at the office of the Electrical 
Engineer, Eldon-road, Cardiff. Sealed tenders, endorsed Pipe 
Covering," to be delivered at the office of Mr. J. L. Wheatley, 
town clerk, Town Hall, by 9 a.m. on March 2. 


 Edinburgh.—Tenders are invited by the Corporation for instal- 
ling the electric light at Tollcroes tramway power station. 
Specification, forms of tender, and plans of the building can be 
obtained at the office of the Resident Electrical Engineer, 5, 
Dewar-place, Edinburgh, on deposit of £2. 28., which will be 
returned on receipt of a bona fide tender. Tenders by March. 6. 


Stockport. —The Gas and Electricity Committee invite tenders 
for supply of two 140-kw. shunt-wound dynamos. Specification, 
etc., may be obtained on application to Mr. S. Meunier, Portwood, 
Stockport, on payment of £2. 28., which will be returned on the 
receipt of a bona fide tender. Drawings and full details to be 
rarer to Mr. S. Meunier on or before March 2. Tenders by 

arch 9. 


Linthwaite. —Tenders are invited by the Urban District Council 
for supply of granite sette, tramrails, fish-plates, sole-plates, bolts, 
tier jode. copper bonds, etc., necessary for the construction for 
34 miles of tramways. Particulars and quantities, etc., may 
be obtained from Messrs. Abbey and Hanson, C. E., 20, Ramsden- 
street, Huddersfield, to whom sealed tenders are to be sent by 
4 p.m. on 28th inst. 


Lewes. —The ration invite offers from responsible com- 
panies or persons willing to eatablish an electricity supply under- 
taking under and subject to the provisional order of 1898. 
Particulars may be obtained at the offices of Mr. F. J. Warden- 
Stevens, Connaught Mansione, 34, Victoria-street, Westminster, 
8. W., or at the office of the Clerk, Town Hall, Lewes, on depoeit 
of £5. 56. Tenders by March 24. 

Brighton.—The Council are prepared to receive tenders for the 
purchase of the following materials: (lot 1) about 14 tons of pure 
electrical copper (cable ends with insulation and lead burnt off) ; 
(2) about 174 tons of old cast-iron firebars ; (3) about 11 tons of 
second-hand straight and tee cable joint boxes, with screw filling 
plugs (similar to Siemens’s pattern), and a few street diaconnect- 
ing boxes. Tenders by March 6. 

Bristol — Tenders are invited by the Docks Committee of the 
Council for the erection of the Avonmouth Granary electric gene- 
rating station. The building will cover a space measuring about 
19ft. by 45ft., and is to be of brick with galvanised iron roof. 
Plans may be seen at the Engineer’s Office. Cumberland Basin, 
Bristol. Specifications, etc., may be obtained on payment of £1, 
which will be returned on receipt of a bona fide tender. Tenders 
by 10 a.m. on March 2. 

Dundee.—The Gas Commissioners invite tenders for the supply 
and erection of the following plant at the electric station, Dud- 
bope-creecent.road. Dundee: (Contract No. 12) four Lancashire 
boilers ; (13) two 450-h.p. steam-engines and dynamos; (14) one 
700. b. p. steam-engine and dynamo. Specifications, etc., may be 
obtained from Mr. Walter H. Tittensor, Dudhope-crescent-road, 
Dundee, on deposit of £1. 1e., which will be returned on receipt of 
a bona fide tender. Tenders by March 15. 

Belfast —The Electric Committee are prepared to receive 
tenders for the supply and erection of the folluwing : (Section 
C 12) switchboard extensions. Specifications and conditions of 
contract may be obtained on application to Mr. Victor A. H. 
McCowen, city electrical engineer, on payment of £1, le. per 


copy, which sum will be refunded on the return of the specifica- 
tion with a bona fide tender. Sealed tenders, endorsed Tender 
for Switchboard Extension,” must be sent to Sir Samuel Black, 
town clerk, by 12 a.m. on March 16. 


London, W.—The Vestry of Hammersmith invite tenders for 
the supply and erection of the following machinery by May, 1900: 
Contract A, three water-tube boilers; B (1), two 1,000-h.p. slow 
speed engines, coupled direct to B (2), two 600 kw. alternators ; 
C, underground feeders; D, cast-iron pipes. Specification, with 
general conditions and form of tender, can be obtained at the 
office of Mr. W. P. Cockburn, vestry clerk, Town Hall, Hammer- 
smith, on and after 27th inst. upon payment of £2. 23., which will 
be returned on receipt of a bona fide tender. Specifications and 
drawings may be seen, but not obtained, at the office of Mr. A. H. 
Preece, 39, Victoria-atreet, Westminster. Tenders must be deli- 
vered at the Town Hall, Hammersmith, by 5 p.m. on March 15. 


Shanghai. The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streete of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey’s- 
square, St. Mary-axe, London, E.C., ou a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by thedepositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic addrees Dynamo, Shanghai; 
„ABC,“ fourth edition, and Engineering codes used). Sealed 
tenders, endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on June 30. 


Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was passed at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang : *' Resolution VIII. —That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a viow to the community being 
supplied with an adequate and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
working & telephone system in Shanghai. Plans may be seen and 
particulare obtained on application to Messrs. John Pook and Co., 
8, Jeffrey’s-aquare, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering" codes used). Sealed 
tenders, endorsed Tender for Telephone Concession,” to be sent 
to Mr. J. O. P. Bland, secretary, Oouncil-room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Kuowle.—The Hants County Council have accepted the tender 
of Mr. F. Shalders, of Southampton, for electric plant, £4,052, for 
the County Asylum’s new buildings. 


Wimbledon. — The following tenders have been aocepted: 
Messrs. Cowan's. Limited, for additional switchboards, E212; and 
Messrs. Aston’s for ironwork at the tipping platform, £464. 10a, 


London.—The London County Council have accepted the tender 
of Messrs. McClure and Whitfield at £3,726. 5s., and Messrs. 
J. E. H. Andrew and Co., Limited, for supply of dynamos and 
gas-engines for the electric lighting on the Victoria-embankment. 


Edinburgh.—Tenders have been accepted by the Corporation 
as follows for tbe steelwork of roofs required in the construction 
of the McDonald-road electric lighting station: S:eelwork of roofs, 
Arrol’s Bridge and Roof Company, Limited, Germiston Works. 
Glasgow, £2,823; iron and steel work - Red path, Brown, and 
Company, Limited, St. Andrew’s Steelworks, Edinburgh, £7,788. 


Buxton.—The Council have received the following tenders 
for building work in connection with their electric light station 
in Buxton: J. Booth and Son, Denby-street, Cheetham, Man- 
chester; C. H. Normanton, Manchester; J. Fidler, Eckington, 
Sheffield ; Groome and Co., Limited, Bakewell; J. Parnell and 
Son, Rugby; A. and E. Oakes, Buxton; R. Ash, Buxton; H. 
Vickers, Nottingham (accepted). 


Buxton.—The Urban District Council have received the follow- 
ing tenders for works in connection witb their electric light station: 
(Contract No. 6) feeders, mains, and arc light leade—Callender’s 
Cable and Construction Company, Limited, 90, Cannon-street, 
London (accep:ed) Also tendered: W. T. Henley’s Telegraph 
Works Company, Limited, 27, Martin’s-lane, Cannon-street ; 
British Insulated Wire Company. Limited, Prescot, Lancs. ; 
Western Electric Company, North Woolwich. E.; Siemens Bros. 
and Co., Limited, 12, Queen Anne’s-gate, Westminster; W. J. 
Glover and Co., St. Helens, Lancs. 


Hastings.—The Council have accepted, in connection with the 
extension of the electric light works, the tender of G. E. Belliss 
and Co., Limited, of Ledsam-street, Birmingham, for the supply, 
delivery, and fixing of one of their quick-revolution enclosed 
tandem compound three-crank equal-angle standard patent 
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last, which recommended the overhead system as the beat method 
of equipping the Woodside route for electric traction. Provision 
has been made in the plans deposited in connection with the pro- 
visional order for the doubling of the section from Kittybrewster 
to Woodside to construct a 6ft. way between the two lines ; and 
in this section it is proposed to erect centre poles in the 6it. way, 
fitted with ornamental side brackets to carry the overhead con- 
ductors. The cost of the works and plant is estimated at £33 300. 
In the report referred to an estimate was submitted referring to 
the conversion of the Woodside section from horse haulage to 
electric traction. The capital expenditure of the horse haulage 
system is given at £38,590, that of electric traction at £57,600, 
while the estimated revenue and expenditure account of the former 
give an estimated deficiency of £549, and that of the latter an 
estimated eurplus of £254. : 


English Industrials, Limited, Manchester.—We are informed 
that this Company has been appointed the sole representative for 
Ganz and Co., of Budapeet. It is not intended to import 
manufactured plant into this country, but arrangements have 
been made by which the whole of the construction and the execu- 
tion of orders for central-station and other contracta will be carried 
out in this country. Mr. G. E. Heyl Dia, of Manchester, has been 
retained for the present to act as consulting engineer to the Gauz 
department of the company until the English Ganz Construction 
Company takes over the whole of the business. The manufacture 
of Messrs. Ganz's plant will at present be carried out by Messrs. 
W. R. Renshaw and Co. in Stoke-on-Trent under an agreement 
with this firm, but as soon as the financial arrangements have been 
completed, Mr. James Swiuburne, of London, will act as con- 
sulting engineer to the Ganz Company, who will also have the 
advice of the scientific and practical staff of Messrs Ganz and Co. 
Ata ae especially of an authority on alternating current, Mr. 

thy. | | 

New Lubricator.— We have received from Messrs. Scott, 
McLachlan, and Co., of 25, Richmond- street, E. C., an illustrated 
description of Scott's patent lubricator for semi-solid lubrication, 
also particulare with reference to their mica grease, which is 
especially suitable for use with this lubricator. The idea of 
the lubricator is that of having a piston always pressing 
on the mass of solid lubricant, forcing it gradually through 
the restricted orifice into the bearings. This pressure is 

roduced by means of a screw on the piston rod, on which 
is a nut. This nut is constrained to revolve by a spiral 
steel spring, which can be set up by hand or by a worm and 
wheel according to the size and position of the lubricator. In thie 
way a few turns of the nut can make the piston traverse the full 
depth of the lubricator reservoir. : By using a long steel spring 
of the clock spring type the number of revolutions required in 
the nut does not cause any great diminution in the pressure 
exerted on the face of the lubricant. The principle of these 
lubricators is good, and if the detail is equally well looked after they 
should be found very servicable in practice. 

Whitechapel. — At the last meeting of the District Board the 
following proposal was on the agenda with reference to the report 
of the Electrical Committee: '' To consider the suggestions made 
by a letter from the London County Council on the proposal of the 
Board to borrow the eum of £60,500 in order to carry out that 
portion of the work of erepting an electric lighting installation in 
this district as contemplated by the report of Mr. Wright, the 
electrical engineer, and to renew such application upon the terme 
following—namely, ‘That such loan be upon the instalment 
system and not upon the annyity system, as at first pro- 

by this Board, repayable in 42 years with interest 
at the rate of 3 per cent. per annum, provided that not less 
than £10,000 be taken up at one time, and upon tbe under- 
standing that if any works fail to be renewed during the 
currency of the mean period, the cost of renewal shall constitute 
a maintenance charge and ahall not be made the subject of a fresh 
loan, and tbat the repayment shall commence at the expiration of 
three years from the quarter-day anterior to the date of the 
advance of the first portion of the loan; and that the resolution 

by this Board at their meeting held on Jan. 16 last be 
varied accordingly." The report was, however, referred back for 
further consideration. 


Paddington and Telephone Company's Bilis.—On Tuesday 
at the Paddington Vestry tbe Legal Committee submitted a report 
stating that the National Telephone Company’s Bills did not 
appear to affect any specific parta of the parish of Paddington, but 
they affected the rights of the Vestry as a road authority in common 
with otber local authorities, and they also affected the rights of 
private owners of property. The committee therefore recommended 
that the Bills be referred to the sub-committee, with power to 
oppose the Bills on behalf of the Vestry, either alone or in conjunc- 
tion with other local authorities, and to give such instructions and 
incur such expenses for the purpose of conducting such opposition 
as they may be advised, reporting from time to time to the joint 
committee consisting of the Works and Legal Committees. Letters 
were read from the Vestries of St. Martin’s-in-the-Fielda and of St. 
Luke's to the effect that they had requested the London County 
Council and the City Corporation to oppose the passing into law 
of the Bille, and asking the co-operation of tbe Vestry in the 
matter. The Vestry eolicitor wrote wishing to know whether the 
Vestry would oppose the Bills, because notice of their intention to 
do so would have to be given by the 25th inst. The Vestry decided 
to adopt the Legal Committee’s recommendation, and the solicitor 
to give the necessary notice to oppose. 

Sou —The report of the Isolation Hospital Sub- 
Committee of the Health Committee, which has been 
adopted by the Town Council, states that the cheapest 
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and best method of .providing the electric current for 
lighting the isolation hospital would be to take a supply from 
the Corporation electric works by means of a cable from their 
existing mains in Shirley-road, and that the architect had obtained 
an estimate from the electrical engineer of the cost of laying the 
cable at £290. The estimated cost of wiring and fittings for the 
provision of 392 lights, as shown on the plan submitted, would be 
£650. The committee resolved to recommend that the Electric 
Lighting Committee be requested to lay a cable to the entrance 
of the hospital grounds, and that Mesers. Walton, J.P., and 
Lauder confer with the Electric Lighting Committee upon the 
subject of the cost of the proposed cable, and report. They also 
resolved to recommend the Health Committee to advertise for 
tendera for the wiriog, fitting, lamps, and apparatus within the 
grounds and buildings of the hospital, in accordance with the 
plans submitted by the architect. The architect submitted a list 
of the necessary apparatus and fittings to be provided in con- 
nection with the above, and the sub-committee resolved to recom- 
mend the Health Committee to advertise for tenders for the neces- 
sary apparatus and fittinge in accordance with the plans and 
specifications of the architect. 

Paddington and Trunk Mains. —Oa Tuesday, at the Paddington 
Vestry, the Electric Lighting Committee submitted a report, in 
which they recommended, ‘‘ That inasmuch as couneel is of opinion 
that the application of the Metropolitan Electric Supply Company 
to lay down trunk mains through Paddington should resisted 
on the grounds that it would greatly complicate the question of 
purchase ehould the Vestry hereafter decide upon acquiring the 
works of the Paddington undertaking, the Veatry do not grant 
such application, and that the committee be empowered to instruct 
the solicitor to oppose the same, and, if necessary, to employ an 
expert to advise them in the matter.” Colonel Barchard, the 
chairman of the Electric Lighting Committee, in moving the 
adoption of tbe report, said that the electric light company 
desired to lay down five large cables through their streets, 
and that the committee, seeing that these cables were to pass 
through their streets for the purpose of supplying other parishes 
with electricity, did not think it advisable to allow: Not long 
since, at Belfast, an explosion was caused and great damage done. 
If they allowed these mains to be put down, there was another 
matter which would be of great importance to them should the 
Vestry hereafter decide to purchase the undertaking of the com- 
pany eo far as it related to Paddington, because the question of 
these mains would lead, no doubt, to a bone of contention in 
regard to the price to be paid for the purchase. After discussion 
the committee’s recommendation was unanimously agreed to. 


Opposed Bills.—The Teignmouth Council have decided to peti- 
tion against the National Telephone Company's Bills. A town 
meeting at Coventry has confirmed the City Corporation’s action 
in opposing the Leicestershire and Warwickshire Electric Supply 
Company's Bill. The Ham District Council have asked Mr. T. 
Skewes-Cox, M.P., to oppose that section of the Electric Power 
Bill which provides for special powers for private companies. The 
Loughborough Town Council will oppose the National Telephone 
Company's Bills 1 and 2, and the National Telephone Company's 
Telegraph Act (1892) Amendment Bil. The Grimsby Town 
Council have sealed a petition in opposition to the Great Grimsby 
Street Tramways (Extensious) Bill. The Poplar District Board of 
Works have petitioned Parliament against the National Telephone 
Company'e Bille, and have requested the London County Council 
to oppose such measures during their passage through Parliament. 
The Luton Town Council have asked Mr. Ashton to oppose the 
Leicestershire and Warwickehire Company's Bill. The Leamington 
Town Council will oppose the General Power Distributing Company's 
Bill. The Hastings Council will oppose the Bexbill and St. Leonarde 
Tramroads Bill. The Stone Urban District Council will oppose 
the various proposed measures relating to electric light supply. 
The Mansfield Town Council will oppose the General Power 
Distributing Company's Bill. The Kenilworth Urban District 
Council will oppose the Leicestershire and Warwickshire Electric 
Supply Company's Bill. At a conference of authorities in Lancashire 
and Cheshire, held in the Memorial Hall, Manchester, on Tueeday, 
to coneider the advisability of allowing the Lancsshire Electric 
Power Bill, 1899, to pass in its preeeut form, a committee was 
appointed to take the necessary steps to oppose the Bill. The 
Rawtenstall Town Council has asked their member to op the 
National Telephone Company's Bille. The Keighley Town Council 
will petition against the General Power Distributing Company, 
the Lancashire Electric Power, South Lancashire and Cheshire 
Electricity, Leicestershire and Warwickshire Electric Supply, 
Midland Electric Power P.O , Telegraph Act, 1892 (Amendment) 
Bills The Perth Water Commission will oppose the Highland 
Water-Power Bill. 


London County Council.— The Council on Tuesday agreed to 
lend the St. Pancras Vestry £12,000 for electric lighting purposes, 
the Islington Vestry £14,285 for similar purposes, and the Poplar 
overseers £2 500 for alterations and additions to the town hall. 
The Highways Committee's report on the National Telephone 
Company's overhead wires in Islington (which was referred back) 
recommended that the Council sanction the continusnce for 
12 months from Dec. 6, 189S, of the wires specified in the list 
submitted from the metropolitan superintendent of the National 
Telephone Company, as having been erected in the parish of 
Islington with a longer span than the 115 yards allowed by the 
Council's by-law No. 5 under the London Overhead Wires Act, 
1891, but lees than 150 yards in span; and that the Council 
also sanction the continuance for six months of the wires specified 
in the said list with apans of 150 yards or more; such sanction 
being, however, subject to the condition that the company 
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before the expiration of the period named in each case, or of such 
other period as the Council may hereafter allow, and on such con- 
ditions as the Council may lay down, place all or any of the said 
wires underground, or provide within such specified period inter- 
mediate supports for such of the wires included in the list as may 
nob have been placed underground ; the Vestry of Islington be 
informed of this decision ; and that the Veetry be at the same time 
informed that the Council appreciates the action taken by the 
Vestry for the enforcement of the by-laws, and that the object of 
the Council in giving its consent on the conditions above stated 
is to prevent inconvenience being caused to the public by the 
closing of the exchange with which the wires referred to in the 
application of the company are connected. The following notices 
under Electric Lighting Acte and Orders were approved under the 
usual conditions from the House-to-House Electric Light Supply 
Company ; Blackheath and Greenwich District Electric Light 
Company (two) ; County of London and Brush Provincial Electric 
hting Company, under the Camberwell Order; Charing Cross 

and Strand Electricity Supply Corporation, 1896, (1) under the St. 
Martin’s Order, 1889 (2) under the Strand District Order, 1896 ; 
the Vestry of St. Pancras. A notice was received from the 
Whitechapel District Board, under the Whitechapel District 
Order, 1892. The Vestry is the undertaker under the order, and 
the Council has no power of approval or disapproval of the worka. 
Hastings.—The Town Council have resolved that the scheme 
of the Hastings, Bexhill, and District Light Railways Company 
for the construction of the proposed line between Kewhurst and 
the Fountain Hotel, West Marina, so far as the same will be 
within the borough, be assented to under certain conditions. In 
the event of these terms and conditions being assented to by the 
company it will be left in the bande of the town clerk to take all 
necessary steps for the protection of the Corporation provided the 
Light Railway Commissioners and the Board of Trade consent to 
the order, and subject to these conditions being inserted in the 
order the 5 will support the company’s application 
before the Light igen Commissioners. The Public Lighting 
Committee’s report, which was adopted at the last meeting of the 
Town Council, stated that the purchase of the undertaking of 
the Hastings and St. Leonards Electric Light Company, Limited, 
had been duly completed. There had been a total expenditure of 
£62 095. 4s. 2d., being in excess of the sum of £58,000 sanctioned 
by the Local Government Board for the purchase of the under. 
taking by £4.095. 4e. 2d. The committee also reported that the 
Board of Trade, having been duly satisfied that the purchase by 
the Corporation of tbe company’s undertaking had in accordance 
with the terme of the company been carried into effect, had fixed 
Jan. 1, 1899 as the date when such order should come into force 
and have effect, and as the date for the commencement of the 
order. As soon as the sanction of the Local Government Board to 
the borrowing of the money for the purchase of the undertaking was 
received they appointed a sub-committee for the management of 
the electrical department. The sub committee had submitted 
Various reports, under one of which it was provisionally arranged 
that a separate and distinct electrical department should be 
established under the general and financial control of the Council, 
acting through this committee, and under the immediate direction 
and management of ite electrical engineer; that the electrical 
engineer should act quite independently of the borough engineer, 
except when any alterations or extensions of the buildings might 
be required ; that the electrical department should have its own 
separate stores, and as far as poasible carry out its own repairs on 
the premises ; that the undertaking should be carried on as if it 
were a private trading concern, with separate offices, separate 
books, and separate accounts with the treasurer, that it should 
deal with and render separate accounts to the various departmenta 
or committees of the Council, to which energy might be supplied 
as if they were private customers; that the services of the officials 
and ataff of the company should be retained for the present, the 
Principal officials being electrical engineer (Mr. L. Andrews) and 
assistant engineer (Mr. C. W. Kennaway). The committee 
had also arranged with Prof. Kennedy, who acted as con- 
sulting engineer to the company, to act in a similar capacity 
for the Council, on the same terms as he did for the company. 
committee recommended that application be made to the 
Government Board for their sanction to the borrowing for 

à period of at least 30 years of the sum of £4,095, expended in 
excess of the loan of £58,000 sanctioned for the purchase of the 
undertaking ; and that the method of charge for energy supplied 
to ordinary consumers be by the actual amount of energy so 
supplied, the maximum charge fixed by the Corporation's pro- 
visional order for supply by that method being, for any amount 
up to 20 units, 133. 4d. ; and for each unit over 20 units, 8d. 
The committee further recommended that application be made to 
the Local Government Board for sanction to the borrowing for a 
period of at least 30 years of the eum of £32,768, the total estimated 
cost of the works: new plant and machinery, extension to build. 
ings, charging to sub-station, system of mains, extension of 
mains, as specified in the electrical engineer’s report of Jan. 30, 
£22,184; extension of mains, etc., £16,584—total, £32,768, 
With regard to the subject of free wiring, etc., the committee 
have under consideration the question of the desirability of 
adopting, if practicable, some system by means of which 
the initial cost may be made ‘less e The com- 
mittee are of opinion that beyond the slight adjustment that 
will be necessary in order to avoid exceeding in some few cases 
the maximum charge of 8d. per unit fixed by the provisional order, 
it will nod be expedient, for the present year at least, to deviate 
from the system and scale of charge adopted by the company, and 
which are as follows: incandescent lighting, 6d. per unit for all 
Carrent consumed, and ls, each per quarter for all 8-c.p. lamps or 


their equivalent burning at one time; arc lighting, 6d. per anit 
for all current consumed and 30a. per quarter per lamp, no meter 
rents being charged for either incandescent or arc lighting ; a few 
consumers who use many lamps and little current are charged 9d. 
per unit for the firat 200 units and 8d. per unit for the remainder 
of current consumed, and 5s. per quarter meter rent ; for places of 
worship the charge is 6d. per unit and 58. per quarter meter rent. 
The committee hope, however, that they may shortly be in a 
position to recommend the reduction of the price to a maximum 
charge of Gd. per unit. 


PROVISIONAL PATENTS, 1899. 


FEBRUARY 13. 

3187. Improvements ia the construction of electric conduits 
or oable carriers. John Johnston Green, Commercial- 
street, H iJifax. 

3141. Temporary cord connections for telephone switch- 
boards, eto. Alfred Broadbent, 15, Kremlin-drive, 
Liverpool. : 

3151. Now or imp ovod apparatus for imparting a pre- 
liminary heatiog to refractory filaments of electric 
lamps iu o der to reader the same conductors of 
electricity. Charles Andrew Lee, 43, Paulton’s-equare, 

, Chelsea, London. 

3152. A means of operatiag hydraulic machinery by eleo- 
t⸗olty. William Henry Willatt, 4, Westcott-street, 

` Holderness-road Hull. 

3160. Improvements in and relating to electromignetic out- 
outs and other like apparatus spect.lly apviicable 
to electric arc lamps. H Smithson and Edgar R. 
Sharpe, 60, Oscar- terrace, Dorset - street, Hulme, 
Manchester. l | 

Improvements ia or relating to electrically-illuminated 
advertisiog mediums or the like. William Tuomeon 
„Bell, 111, Hatton- garden, London. 

3182. Charging stand and contact for storage batteries. 
George Herbert Condict, 60, Queen Victoria-atreet, 
London. (Date applied for under Patente, etc., Act, 
1383, Sec. 103, July 18, 1898, being date of application in 
United Scares.) (Complete specification.) 

Improvements in and connected with road vehicles 
driven by electric curre t from conductor. Alfred 
Milia Taylor aud Charles Henry Greenbank, 77, Chancery - 
lane, London. 

Imp oveme.ts in insulators. Frederick Henry Withy- 
combe, 24, Southaupton- buildings, Chancery-lane, 
London. (Complete -pecification.) 

FEBRUARY 14. 

Improvements iu cabies for carrying elect:io currents. 
Lynds Belknap aud August Sundh, 55, Chancery-lane, 
London, (Complete specification.) 

3252. Improvements in linia« eectric wood casings or 
conduits with steel or other metallic subst snces. 
Charles John Wightman and Arthur Hudson, 70, 
Harris-street, Bradford. 

3209. A new or improved tilting device for the shades of 
electric inoaudescenoe lamps. Max Railing, 73, Sr. 
Scephen’s-road, Upton Park, London. 

Improvements ia or relating to aro lamps. William 
Phillips Thompson, 6, Lord street, Liverpool. (Christian 
J. Toerring, United States.) (Complete specification.) 

8316. Improvements in or connected with  electrioally- 
propel.ed and (or) controlled  vesseis. Richard 
Benjamin Painton and William Herbert Bainbridge, 
Norfolk House, Norfolk- street, Strand, London. (Com- 
plete specification ) 

FEBRUARY 15, 

3339. Improvemeats in electric traction. Ernest George Pink, 
24, Boones-road, Lee, London. 

Improvements, methed of, and means for correctly and 
automatically guiding the trolleys of the connectiag | 
arms of cabies, of electric trams, clieetric railways, 
aud the like. Charles Herbert Mounsey and Joseph 
Frederick Walsh, 8, Quality-court, Chancery-lane, 
London. | 

Improvements in trolley apparatus for use in cen- 
nection with electric traction. Isaac Everson 
Winslow, 47, Lincolo’s-inn-fields, London. (Complete 
specification. ); 

3389. Jointing conductors of the metal oxides to wires in 
incandescent electric lamps. Herbert Moul, 8, Hythe- 
road, Willesden Junction, London. Rs 

3391. An improved connector for electric light aud power 
circuits for theatrical and other purposes. John 
Archbutt, 3, Cursitor-street, Chanoery-lane, London. 

Improvements in automatic switohes for starting and 
stopping electric motors. Powell-Jones and Co, 7, 
East India-avenue, London. 

e FEBRUARY 16. 

Improvements in teledynamio controlling apparatus 
for steering engines. James Lewis Boothman and 
William Hastie, 121, Weat George - street, Sheffield. 


3177. 


3187. 


3189. 


3311. 


3374. 


3887. 
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8440. Improvements in and connected with means for elec- 
trically lighting railway oar lages. Emil Dick, 4, 
Corporation-atreet, Manchester. (Complete specification.) 

3469. Improved primary battery. Louis Eacausse and Louise 
Eacausse, 40, Chancery-lane, London. 

3477. Safety contact loterrupter for suspended electric wires 

or cables. Roger Ducornot, 18, Buckingham-street, 

Strand, London. 

Improvements in electrical couplings for railway 

cars. Henry Harington Leigh, 22, Southampton. build - 

ings, Chancery-lane, London. (Frank Julian Sprague, 

United States.) (Date claimed under Patents Rule 19, 

May 16, 1898.) (Complete specification. ) 

11158b. Improvements ia pilot apparatus and reversing 
pone Mem for controlidog electric motors. Henry 

ay be n Leigh, 22, Southampton-buildings, Chancery- 
lane, London. (Frank Julian Sprague, United States.) 
(Date claimed under Patente Rule 19, May 16, 1898.) 
(Complete specification. ) 


11158a. 


FEBRUARY 17. 


Improvements in automatic electrically signalling the 
adjustmeot of dummy clocks Rudolph Philipp 
Gerland, Kempscote, Coleraine road, Weetcombe Park, 
London. 

. Improvements in or connected with electric batteries. 
Ernst August Jahncke, 78, Fieet-atreet, London. 

Improvements in and re.ating to telegraph and like 
cables. Joseph Arthur Lovell Deariove, 4, Great 
Winchester-street, London. 

Improvements in or coanected with storage batterics. 
Walter Osmond Rooper, 115, Cannon-street, London. 

An arrangement for connecting ac:umal.ter oelis and 
the like. Ferdinand Faber, 5, Hatton-yarden, London. 
(Complete specification. ) 

. Improvements ia teiephone switch apparatus. Lars 
Magnus Ericsson, 4, South-street, Finsbury, London. 
(Complete specification. ) 

Improvements in are lamps. Henry Baggett, Norfolk 
House, Norfoik-atreet, Strand, London. 

. Improvements ia or relating to electric railway 

switching and signaliiog apparatus. Alfred Julius 

Boult, 111, Hattou-garden, Loudon. (The Continental 

Hall Signal Company, Belgium.) (Complete specifi- 

cation.) 


3518. 


FEBRUARY 18. 


Improvements in or re.ating to the electrolysis of salts 
in souution and apparatus therefor. Antuine Joseph 
Outhenin Chalandre, Louis Jean Baptiste Colas, and 
Charles Jules Gérard, III, Hacvon-garden, Loudon. ` 

3665. Improvements in eieotric incandescence lamps. Oliver 

Imray, Birkbeck Bank-chambere, Southampton buildings, 

Chancery-lane, London. (Walther Necnat, Germany.) 


SPECIFICATIONS PUBLISHED. 


1897. 
18838.“ Electric resistances. Bachmann and others. (Amended 
specitication. ) 
25151. System of automatic telephone exchange. Margowski. 
(Seigmann- Lui.) 
1898. 


2040. Electrical fire call. Blenheim. 
80. Secondary batteries. Snorrin. 

2455. E.ectric contacts suiteble for railway signalling and 
other purposes. Burn and Brown. 

2594. Manufacture of ciectric glew lamps. Wise. 

3496. Elect:iical cut-out apparatus. Andrews. 

5060. Electric switches. Beifield. (Davis and Harder.) 

5906, E:ectriosily-eperatod ga valves for burners. The 
Acuengesellschaít fur Fabrikation von Broncewaaren 
und Zinkgues vorm. J. C. Spinn und Sobn, und von 
Romocki. 

6024. Conduits for electric cables. Sykes. 

6135. E:ectric incandesoenee lamps. Nernst. 

6605. Telephonic inter-communication system. Aitken. 

8 8. Stroet lanterns for the reception of incandescent 

. . @lectric lamps. Stewart. 


6809. Detaiis of eloctrie tramways and railways on a road 
surface sectionai-contact system. Aldred and Carr. 


(Pieper.) 


7058. Method of preventing the corrosion of electric o batterg. 


coanections.. Underhill and Northey.. 

84172. Prooeas for obtaining a permanent eleotrical. goiltsot 
; at the covers of voltaic cells. Schloss. ! 

24583. Conve: ting electricat energy into mechanical Halio 
Thompson. (Bradiey.) Sas 

25259. Electrical speed indicators. Karl Obst. 


26896. Means for manufacturing metal.ic ribbog, -espeotally : 


appiteable for battery electrodes, The Porous Accu. 
mulator Company, Limited, and Howell., . — , 


87097.. Aro lamps. Ottesen, 


a Kr > 


TIa . " 
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TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


ib 
Returns for II Total reoefpts for 
s 88 week 5 si Toores so half-year. 
=— | decrésse. 
Ending 1899. 1898. 1899. 1898. 
n Tram. £ £ £ £ £ 
Way ceren Feb. 18 3 925 3,527 + 398 28, 204 24.608 
Black pool and Fleet- 
wood Tramroad... „, 18 178| — — 1,080 | — 
Bradford City Trame „ 5145 — — 67331] — 
Bristol Tramwaye 
and Carriage Co... „ 17 2 594/2,399) + 195| — — 
City and South | 
London Railway.. , 19 1,087 1.051 + 36 | 889£ | 8,565 
Dover Tramways ...| „, 18 147 105| + 421, 000 747 
Dublin U. T., elec. care , 17 903 716t] 187 5,600 | 4,9224 
Dublin S.D. Electric 
Tramways ........ „ 17 636| 396) + 240 4,137 | 2,826 
Halifax Corporation 
Tramways ........ „ 15 339 — — 8,801*| — 
Liverpool Overhead " 
Railway „ 20 1,297 1 320 — 23 10,344 10,930 
South Staffordshire 
Tramways 3 — 17 640] 607| + 33 4,090 | 4.146 


* Since June 99, 1898. + Including horse cars. {Since July, 1898. 


— E mer — — — — 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | Wednesday 
Blackpool and Fleetwood Tr«mroad Shares ....... ......| 10 23-24 
Bournemouth aud Poole Electric *upply, Limited, Ord.. 10 13 1 
4) per cent. (um. Pref. .. .. ...... 10 103-11 
British kiectric fraction, Limited. Ordinary, Nos. 1- 30,000 10 16$ 17 
6 p. c. Cm. Pf., 30,001-40,000 (all pad“. 10 134-134 
6 por cent. Perpetual Debsnture Stock ...... 10J 12.—123 
Brush Elecu ical 1 Limited, Ordinary. : 2 lj z} 
Non. Cum., 6 per cout. Prof, ........ SEA VEI E € 2 *$ 2g 
4 per cent. Debenture Stock  ............ .... | 100 111-116 
4 per cent. $nd Debenture Stock 2 2 „ „ „% C „„ „ „ 00% „ 100 101-104 
Callender's Cable Company, Debentures ............ aese. 100 118-116 
rdin 6€*28099t665e620€090---oe80999600000*9909099090€900002€9 6 12 -l 
Central London way, Ordinary . F n ; d 
"Pref. Half-Shares.... .......... eee nnne 8 84.4 
"-"0.e«090€*99»«0906€9*2»v.99*92929€9€€06€0929€2960*9^06 6 4-4) 
Charing Cross and Strand .- eouneeeereeess eooo %% K Ooo B 113-121 
per cent. Cum. CCC 6 s 
Chelsea 5 Compaengg¶gg . 6 8j- 
r cent. Debentures ................«....... | 100 114-116 
City of Lo on, oral 10 18-19 
90,001- 100, 000 . ` 10 184-14 
: per cent. Cumulative Cr 10 16-16 
cent. Debenture Stock. . 100 124-129 
City ty and south London Rallway, Consolidated Ordinary .. " nu 
E d per cont. Led Abella —— P MB 100 133-135 
6 per cent. Pref. 8 FF a Ate ihe 
County aunty of London and Brush pay. Elec. Light Go... Ord | 10 123-18} 
. 80 40140, 000 10 124-134 
6 per cent. Cum. Prei. n 10 144-154 
Crompton and Oo: TC OT eee 83 31 31 
r cent. Debentures . — 93-101 
Crystal Pe ace District, Ordinary 5 per cont. Btook . 100 130 136 
— Pretorence b per cent. er — M mn! 100 142-147 
Edison and Swan United Ordinary.. „ N 
6 per cent. Debentures ess 6 4-5 
4 per cent. Deb. Stock, Red.. 100 97-99 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1 17,400 6 54-53 
slectric Construction, Limited ... — " 3 7.34 
——— 7 per cent. Cumulative jw 
——— 4 per cent. Perp. lst Mort. Deb.. sacs twas se| 100 108-106 
W. T. Heniey's Telegraph Works, Ordinary e 40 253-26} 
7 per cont. Preference ...................... ꝗ ⸗ 10 lt$ 1 
44 per cent. Debentures ................—.. eee 100 113-11 
House-to-House Com „ ————— 6 9 10 
7 per cent. Freſe rene $ 94-104 
Imperial Tramways, Limited A . 6 25-34 
inuia Rubber, Guten Perchs», and „ Works 10 23-24 
4 per cent. Debentures i pas E 100, 102-106 
Landen Bie and Supply, Ord e Ordinary... 5 : ] aa 
Lond ectric Supply, ary. FFC : 
x 6 per cent. Pref. ec . 6 4 68-7 
4 per cout. lat Mortgage ‘Debsntare Stack, Red. 100 104-106 
Metropolitan Electric Suppiy, Limited, a bs 1-82, 000 M : 34 : : : 
No ' ` 
— PER ef cent. First Mortgage 5 Swen 1... "e f 14812 
N ational hone, Ordinary.. — 4 6 %% ME. 
5 First Pref... % % 4% „%% %% „ „%% „% „ „ „6 e 10 5 1 1 
aman. r gent. Cum. Second Pref... 2 7 7 —b 10 ‘14-16 
= r cent. Non. Cum. Thir Pret. . e 5 * oF Sy 
cent. Deb. Stock, Red. vote 100 |. 7 100:1 
Nottiog 'Electric Lighting Company, Limited. QJ 20. | 1718 
— s eb 2 4 4—õĩ —kᷣ— R *LñIikLd ge oo as oaao as 3 1 af 
ee £43 New Vfl ——— ry "I 
5 Te nune und Klectric Company. Ivi.. IS 
xfurd klec Lim. , . 1 to 06 and 407 o 10,40 $ 105406 
al Uo 
7212 =f T cent. irit 8 8 | Mortgage Debehtures -. 0100 107-100 
South Lo aon Hlectrio Supply! Ordia&ry .. .;........... 81: 9 ki 
dard pel qua ail Malt, Limited, Ordinary sete aude ve]: H : 166 1d 
7 per cent. Pref. wee, T c es ap >o ao as n 
legraph Construction and venance m aw = ~ ~o =o ee 13 88-4 
8 nt. Bondi .. ae | 198. 106-107 
waeris amd City Railway, Urditary - 2 22 100.1. 1 
W 8 ' eae CD OD C Gm GOD, 6 163-168 
. 4 z 
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NOTES. 


Dover. — The Town Council have decided to memorialise 
the Trinity House authorities in support of the scheme 
now being advocated by Mr. Hobbs, of Ramagate, for com- 
pleting the connection of the lightships all round the coast 
by means of wireless telegraphy. 


The Capo-to-Cairo Telograph.—The short visit 
mde by Mr. Rhodes to Egypt terminated on Sunday 
evening, and we are informed by the daily Press that 
during his stay he has made considerable progress in con- 
1 with the telegraph line to connect Egypt with Cape 

lony. 


Telephone Bills.— The second reading of the Bills of 
the Glasgow Corporation and the National Telephone 
Company, put down for this week, has been postponed 
on account of the announcement made by the Financial 
Secretary to the Treasury that the Government intend 
to bring in a Telephone Bill during the present session. 


Londen County Council Tramways.—At the 
meeting of the London County Council on Tuesday last, 
it was decided to ask Prof. Kennedy to make a full report 
on the question of electric traction for the Council's tram- 
way lines, for the fee mentioned in our previous issue. 
The report will, of course, cover the experience gained 
both on the Continent and in America. 


Underground Wires. — The Leeds Chamber of 
Commerce has expressed to the Liverpool Chamber of 
Commerce its readiness to participate in a general 
movement for making a representation to the Government 
on the advisability of placing telegraph wires underground. 
The last-named Chamber called attention to the matter 
in consequence of the inconvenience occasioned during 
the severe gales by an interruption of the telegraphic 
service, 


Electric Lighting in Marylebone.—On account of 
the refusal of Parliament to grant a provisional order to 
the Marylebone Vestry last year, the Vestry decided this 
year to bring in an Electric Lighting Bill. On Tuesday 
last the Examiner of Private Bills held that in this case 
the standing orders had not been complied with. It is 
now referred to the Committee of Standing Orders to 
consider whether or not the Bill shall be allowed to 
proceed. 

Iron and Steel Institute.—The Iron and Steel 
Institute will hold its annual general meeting in London 
on May 4 and 5, when Mr. E. P. Martin, of Dowlais, will 
be succeeded by Sir William Roberts-Austen, K.C.B., as 
president. On the evening of May 4 the annual dinner of 
the institute will be held at the Hotel Cecil, and on the 
evening of May 5 the members will be received by the 
preident and Lady Roberte-Austen at their residence in 
the Royal Mint. | 

The Result of a Failure.—The Urban District 
Council of Kingswood recently decided to substitute gas 
for electricity for the public lighting, and are now 
advertising for tenders for 300 gas lamps. The ratepayers 
object to the change, but with the Council’s experience 
with a system which, according to certain experts, was to 
revolutionise electric lighting, we can hardly wonder that 
the Kingswood Council is rather shy of moving in the 
matter. We trust, however, that they will decide to put 
down a municipal electric light plant for the supply of 
private consumers, and that from this source street-lighting 
on a durable basis will also be introduced. 


Paris Exhibition, 1900.—The trials which have been. 


made with a short section of electric line constructed by 


M. de Mocomble are pronounced as very satisfactory, and 
the erection of a line on this system for the exhibition is 
now assured. The trials took place near the Quai de 
Clichy on a line describing a circle of about 300 yards 
diameter. Twenty-eight three-phase motors were used, 
coupled in groups of four, placed at different parte of the 
circle. The voltage used was 212. The frequency of 
alternation of the current was 25 periods per second. The 
construction of this moving platform railway is similar to 
the one shown in the Berlin Exhibition of 1896. 


Congo Telegraphs.—While we hear so much in 
England of the proposed telegraph line which Mr. Rhodes 
is organising to connect the North of Africa with the 
South, it may be also mentioned that the telegraph lines 
of the Congo are making steady progress. News from 
Brussels states that a wire is already being laid along a 
side of the Congo River up toa point 800 miles east of 
Boma. The great aid this telegraph line is rendering to 
those responsible for the control of the vast areas now held 
under Belgian supervision, is exemplified by the fact that 
where previously two months were required to get news 
from Boma to the Kassai, and two months for a reply, one 
half-hour now suffices. 


The City Electric Lighting.—At last week's meeting 
of the Court of Common Council of the City of London, 
the Streets Committee brought up a draft of the proposed 
reply to the Board of Trade on the applications made to 
the Board by the Charing Cross and Strand Electricity 
Supply Corporation, the Metropolitan Electric Supply 
Company, and the Smithfield Markets Electric Supply 
Company with a view to dispensing with the consent of 
the Corporation to the granting of the orders. The 
question was debated with closed doors, and it was finally 
decided to inform the Board of Trade that the Corporation, 
having the purchase of the existing company in mind, was 
content to deal with it alone. 

The Central Electric Supply Company.—We 
note that a number of the municipal authorities in London 
are proposing to oppose the Bill of this company. Under 
the proposed Act the company will have power to supply 
electrical energy in bulk to both the Westminster and the 
St. James's and Pall Mall Electric Light Company. We 
see that the reason given by the Vestry of St. James s, 
Westminster, for their opposition is that the Bill is calcu- 
lated to interfere with and prejudice the rights of the local 
authority in acquiring the undertaking of the St. James's 
and Pall Mall Electric Light Company at the expiration of 
the time named in the company's provisional order. The 
vestries interested are asking the London County Council 
to assist them in their opposition. 


„James Forrest" Lecturoe.—The seventh annual 
„James Forrest lecture is to be delivered this year by 
Prof. J. E. Ewing, M. A., B.Sc, F. R. C. S, M. I. C. E. Prof. 
Ewing will choose as his subject the department of physics 
in which he has worked so successfully for many years, 
and we do not doubt that in this lecture he will add new 
facts to the numerous points in connection with magnetism 
which he has done so much to elucidate. The lecture will 
be delivered on April 20, at 8 p. m., and owing to the large 
number of members and their friends who may wish to 
attend the lecture, this will be repeated the following day 
at 4 p.m. The Institution of Civil Engineers is to be con- 
gratulated on the series of James Forrest lectures given 
up to now, and we are sure that the lecture this year will 
not prove in any way less interesting than the lectures 
which have preceded it. 


Electric Lighting (Clauses) Act. — Mr. Ritchie is 
introducing into Parliament a Bill for the incorporation in 
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one Act of certain provisions usually contained in all the 
provisional orders under the Electric Lighting Acts of 
1882 and 1888. In asking permission to introduce this 
Bill on Monday last, Mr. Ritchie explained that the 70 or 
80 clauses contained in all electric lighting provisional 
orders were almost always the same. Their introduction 
in detail entailed great expense and delay in connection 
with the ordera, and it also created a considerable liability 
to mistakes. The present Bill provided that, instead of 
setting out in every electric lighting order the 70 or 80 
clauses, these might be incorporated as was the practice 
now with regard to clauses of the Acts. They would not 
be stereotyped, but the Board of Trade would have the 
power to vary them, if necessary, in respect of any particular 
order. 

Tramways in Australia.— We learn from the New 
South Wales Railway Budget that the cable tramway system 
at North Sydney is to be replaced shortly by the overhead 
electric system, and the alteration, it is anticipated, will be 
effected as soon as the power-house at Ultimo is com- 
pleted. When the conversion is brought about, the whole 
of the North Shore system, including lines to North 
Sydney, Military-road, Mosman, Willoughby, and Gore 
Hill, will be of a uniform character. This shows that in 
Australia electric trams are establishing as good a record 
for economical running as in England or the States, and 
that even the cable tramways, which previously held the 
record for low cost per car per mile, cannot compete with 
a well-equipped system with the overhead trolley. On the 
new lines in Sydney it is intended to introduce combina- 
tion cars, which will provide separate accommodation for 
smokers. 

Electricity is Life.—A curious instance of electricity 
being used to liven up a dancing bear was disclosed during 
the hearing of a county court case at Westminster on 
Monday last. In this action an electrical engineer claimed 
for work done in providing an electrical table on which a 
bear had to dance, and the owner of the bear refused to 
pay op the ground that the current given out was not 
sufficient to have the desired effect. It seems, however, 
that the table was sufficiently active to make both the 
plaintiff and the defendant glad to get off it when 
experimenting before the bear was placed on it. The 
electrical engineer recovered the amount claimed, but we 
quite foresee that it will be necessary for the technical 
institutes to extend the range of their courses in the near 
future if an intimate knowledge of the current and voltage 
required to produce a given amount of muscular exertion 
ina bear is to be added to the technical knowledge of 
students before they enter upon their professional careers. 


Huddersfield Tramways.—On Saturday last, Mr. 
T. H. Moore delivered a lecture before the Huddersfield 
Liberal Club on the question of tramways and electric 
traction. He pointed out that, besides the need for further 
rolling-stock for the extensions authorised to Slaithwaite, 
Outlane, and Longwood, à sum of over £5,000 annually 
was spent on repairs to engines. He argued from this that 
their engines were fast approaching the stage when they 
would have to be discarded. Instead of spending thousands 
of pounds on new engines, he urged that it would be better 
for the comfort of passengers and also of residents along 
the tramway routes to adopt electric cars. He considered 
that the ultimate boundaries of the Huddersfield electric 
tramway would be Elland and Brighouse on the north, 
Mirfield and Kirkburton on the east, Holmbridge on the 
south, and Marsden on the west. The handsome offers the 
Corporation had received for the tramway system as it 
stood, he considered an argument in favour of the conver- 
sion to electric traction. In the discussion which followed 


the paper, the great majority of speakers were in favour of 
electric cars being introduced. 


Telegraph Disturbed by Salt.—The Haiway and 
Engineering Review of Chicago describes a recent unusual 
interruption to telegraphic communication. It seems that, 
after a heavy snowstorm, accompanied by considerable 
wind, the Oregon Short Line Road “ lost all of its tele 
graph wires, six in number, for a distance of 80 miles north 
of Ogden, Utah. An inspection of the line revealed the 
fact that the cross-arms and insulators were covered with a 
coating of salt from Pgin. to lin. in thickness. The petti- 
coats of the insulators were also heavily coated. This 
coating, when wet, together with the snow lying on tbe 
cross-arms, formed a dead cross. During the middle of 
the day, when the sun was shining brightly, the salt 
appeared to dry out, and the wires would “come up” 
reasonably clear. As soon as the cause of the trouble was 
discovered, an engine was started out equipped with a 
large hose, which was used with hot water for washing off 
the salt coating. It will be readily understood that the 
salt was carried in the winds blowing over the Great Salt 
Lake; and as salt is a conductor of electricity several 
hundred times better than water, the short-circuiting of the 
wires is easily explained. 

Steam vorsus Electricity.— We gather from the 
Electrical Review of New York some interesting figures with 
respect to the South Side Elevated Railroad, Chicago. These 
afford a comparison between the same line when worked 
by steam and when worked by electricity during the two 
months of November and December, 1897 and 1898. The 
road includes, with loops, some 19 5 miles of track, which in 
1897 was operated entirely by steam, and in 1898 entirely 
by the Sprague multiple unit electric system. In addition 
to all “loop” expenses, there is a rental charge equal to 
10 per cent. on the gross passenger receipts of the road. 
This should be considered really as an interest charge, not 
as an operative expense. A comparison is made in the 
ratio of expenses to earniugs, excluding rates, taxes, and 
licenses, when the following figures obtain: In November, 
1897, the expenses with steam formed 77-7 per cent. of 
the receipts, and, again, 75:6 per cent. in December, 1897. 
With the use of electricity the ratio was reduced to 477 
per cent. for November, 1898, and to 45:4 per cent. for 
December, and in the corresponding months the actual 
receipts were increased from £2,120 in November, 1897, 
to £7,889 in November, 1898, and a similar increase was 
shown for the month of December. 


The Diesel Oil-Engine.—The inventor of the Diesel 
oil-engine, which attracted so much notice recently in 
America, and which, we believe, would be a success but for 
the mechanical difficulties its working involves, has been 
devoting further attention with a view of securing the 
perfection of an oil-engine. The first of these new engines 
to be publicly shown has lately been on view at Munich. 
According to Kuhlows Review, this engine is stated to have 
the remarkable efficiency of 26 per cent., and to give a 
brake horse-power on a consumption of Alb. of petroleum 
per hour. Its operation has four cycles: (1) drawing-in 
air; (2) compressing it; (3) gradual addition and con- 
current burning of a charge of petroleum with the already 
compressed air; and (4) discharge of producta of combus- 
tion. The essential speciality of the engine is in compressing 
the air before adding the oil vapour to it. The oil is 
forced in afterwards, under stress of a pump, at 600lb. per 
square inch. The 30-h.p. engine shown at Munich has 
a piston of 112in. diameter and 17,,in. stroke, and makes 
150 revolutions per minute. A feature distinguishing the 
Diesel from other explosive engines is the absence of noise 
accompanying its working. The oxidation of the contents 
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of the cylinder is much slower than is usual with ordinary 
gat-engines, and the explosion is milder. 

Glasgow Tramways. — The question of which 
committee of the Corporation of Glasgow shall be 
responsible for the generation of the electrical energy 
required for the tramways is being considered by two 
sub-committees appointed by the Electricity Committee 
and the Tramways Committee respectively. At the con- 
ference between these two sub-committees on the 27th 
ult, Councillor Paton, the convener of the Tramways 
Committee, introduced the subject by stating that his 
sub-committee were of opinion that his department should 
generate the. requisite power, and if it was decided that 
they were to purchase their electricity from the Electricity 
Committee they would undoubtedly be most unwilling 
purchasers. Mr. H. F. Parshall, who bas been consulted 
in the matter, reported verbally that he proposed to 
recommend that the Tramways Committee should construct 
a large central electric power station, and put down in it 
four engines with an aggregate of 17,500 h.p., the engines 
to be of the slow-speed type, running at the rate of 70 
revolutions per minute. The electricity would be did 
tributed at a voltage of 6,500, and the depóte would be 
utilised as transforming stations to send out the electricity 
at the present voltage of 550, which is the Board of 
Trade maximum. Of the 17,500 h.p., three-fourths would 
be able to drive 575 electric cars. At present there are 
385 horse cars and 27 electric cars in use. Further 
discussion of the subject was adjourned. 

Engine-Reom Efficiency.—In the running of a 
central electric light station, the efficiency of working 
largely depends on the way the plant is handled, and in 
well-regulated stations it should always be the endeavour 
of the chief engineers to see that the machines at work are 


running at their most economical loads. We might perhaps: 


add to this that, in our opinion, engines and dynamos for 
electric lighting should be designed to give their outpute 
with the greatest economy at full load. For traction work 
of course this should not be so, but we do not agree with 
certain prominent engine makers who claim that the great 
advantage of their engine is that it is as economical at half 
load as at full load. A careful examination of such an 
engine will show that it is small for ite work, and that a 
larger engine would give more economical results at the 
stated full load. This larger engine would undoubtedly be 
less economical at, say, half full load, and if the other plant 
in the station is properly managed, there is no reason why 
it should not be running always at within a few per cent. 
of full load. In arranging that this should be the case, the 
engineer in charge of an electric light station can make a 
considerable difference in the course of the year in his coal 
bill. The usual method of keeping a check on the way the 
plant is used is to compare the output in a given day, as 
recorded by the electricity meters in the station, with the 
sum of the producte of the outputs of machines that have 
been running into the hours at which they have been at 
work. 

Ioe Troubles in Water-Power Installatiens.— 
We learn from a short article in the Canadian Engineer 
that the Lachine Rapids Land and Hydraulic Company, 
which supplies electric current to Montreal, has had a large 
amount of trouble with ite power plant on account of 
frazil ice. This company has been regularly delivering about 
5,000 b. p. to Montreal, but early in January the subsidiary 
company taking power had to start up a steam plant 
because of difficulty in keeping the water-power plant 
running ; two difficulties arising in respect to ice 
blocking the tail race and the intake. On the first 
ocasion, due to ice forming on the shallow stretchos imme- 


diately below the tail race, the water-level below the 
turbines rose 10ft., reducing the available head to only 3ft. 
The company hope to prevent a recurrence of this trouble 
by removing rocks in the tail race, and thus providing a 
deep-level outlet. The intake troubles have been ‘much 
more serious, and were caused by frazil ice brought down 
by the current collecting and solidifying between the two 
booms guarding the intake. The first boom was constructed 
in such a way that a certain amount of ice was carried 
along its face by the stream, but the obstruction occurred 
at the boom inside this. At the second boom the ice froze 
to such a thickness that it had to be blasted away. The 
explanation of the formation of this ice at a good depth 
below the surface is that the river above being kept open 
by the rapids, the water is cooled down to slightly below 
the freezing point, and that ice forms 8 at once when 
still water is reached. 


French Wiring Rules. — The Chamber of Electrical 
Industries of France has appointed a commission to revise 
and complete the rules for electrical installations inside 
houses issued by the society in 1892. This committee 
consists of the following gentlemen : MM. R. Arnoux, A. 
Chance, J. Carpentier, E. Clemancon, P. Eschwege, E. 
Harlé, A. Hillairet, F. Meyer, and G. Roux.: These rules 
appear to us to be in need of revision if those repro- 
duced in the current number of D Electricien are 
the 1892 set. For instance, it is stated that the con- 
ductivity of the copper used in cables must be at 
least 90 per cent. of that of pure copper. This limit is 
much too low, and we think that copper of a specified 
conductivity of 90 per cent. should be debarred. In 
determining the size of conductors, we notice that the 
rule commences by stating that a 3 per cent. loss between 
the supply terminals and the lamps shall be the maximum. 
Besides this, the amperes allowed for a given sectional area 
are specified. In one point further on these rules differ 
materially from those now in force in England. We refer 
to the provision of safety fuses at the pointe where flexible 
wires are attached to the main conductors. In the French 
rules a double pole fuse is specified, whereas in England it 
is now the usual practice to have no fuse at all. As regards 
the insulation resistance, the low limit given by the formula 
R=5 E? is allowed. Thus at 100 volts the insulation 
resistance of 500,000 ohms would be passed. This might be 
quite satisfactory in a building where a very large number 
of lamps was used, but in a small installation we think the 
limit is low. The formula makes no provision for an altera- 
tion in the number of lamps, as should be the case, and in 
this point at least the commission appointer will do well to 
make a radical change. 


The General Power Distributing Company’s 
Bill.—A statement signed by the Lord Mayor of Sheffield, 
and the Mayors of Nottingham, Lincoln, Derby, Chester- 
field, Rotherham, Doncaster, Mansfield, and Ilkeston is 
being circulated as to the position of those municipalities 
with regard to the above Bill, which is about to come before 
the House of Commons for the second reading. The signa- 
tories state that, although the Bill gives to the company 
power to erect a generating station at Sookholme, Notts, 
and thence to supply electricity over every part of an area 
of over 2,000 square miles, there is no obligation on the 
part of the company to erect this station, but they may 
purchase lands in any part of their proposed district 
for this purpose. The only obligation upon the company 
to spend any money on their scheme is that they must 
spend £50,000 within five years, which insignificant 
sum, it is observed, has to be spent on the under- 
taking—that is to say, if they spend this amount in 
any part of their area they will have the right to keep 
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every other part of the area at their mercy as to the time 
when, if ever, they will exercise their powers. Thus, if 
the sum of £50,000 were spent upon supplying Sheffield 
with electricity they could hold their powers in reserve 
for an indefinite period of time with respect to any other 
borough—e.g., Nottingham. Most of the boroughs have 
already expended large sums in ostablishing electrical 
works. The final contention of the municipal authorities 
is that while the town councils are supplying electricity on 
reasonable terms, a company should not be allowed to come 
in and compete with them. With this contention we agree, 
but we trust that the municipal authorities will see their 
way to make a distribution of power at reasonable rates 
a more prominent feature in their electric supply under- 


takings. 


The Registration of Small Loads.—At the 
adjourned discussion on Mr. William Arnot’s paper before 
the Institute of Engineers and Shipbuilders in Scotland 
the author gave some useful figures and facts about the 
behaviour of electricity meters at light loads. It will be 
remembered that the paper was entitled Meters and 
Systems of Charging for Electric Energy.” It was in 
answer to questions concerning errors in meters at 


light loads that Mr. Arnot stated that any average 
figures would be misleading, particularly with respect to 
mercury meters. The errors ranged from 2 per cent. to 
5 per cent. between one-tenth of the load and full load. 
Below one-tenth of the load the error was very variable, 
and depended largely on the previous history of the meter, 
the strength of the magnetic field, and the purity of the 
mercury. The starting current varied from 08 to ‘3 of an 
ampere; about ‘2 was a fair average. A test had been 
made on two Ferranti meters which were employed for 
measuring currents of short duration in a photographer's 
establishment. A cluster of about 80 50-c.p. 90-volt incan- 
descent lamps were connected, two in series, across the 
outer wires. These were put on for about 10 seconds by 
means of an ordinary double-pole switch. On one side of 
the system, between one of the outer wires and the middle 
wire, the lamps of the house were fixed. Before the double- 
pole switch was closed, putting the photographic lamps into 
circuit, the one meter was moving slowly and the other 
standing. From teste taken on the two meters, it appeared 
that the registration of the meter that was at rest before 
the double-pole switch was closed was low ; but the registra- 
tion on the meter that was moving slowly before was about 
25 per cent. too high. These meters were subsequently 
removed, and Lord Kelvin’s substituted. Meters of the 
Aron type, Mr. Arnot thought, were possibly the best 
suited for this class of work. 


Tho Late Baron do Reuter.—The death of Baron 
de Reuter on Saturday last will remind some of our 
younger readers that the word “ Reuter” appearing with 
so many items of news in the daily Press had a connection 
with a definite individual. Baron de Reuter was born in 
1816, and was one of the first to recognise the great import- 
ance of the electric telegraph as a disseminator of news. 
When the first line between Aix-la-Chapelle and Berlin was 
opened in 1849, he at once commenced in the first-named 
place a telegraphic agency for collecting information for 
the Press. This agency was developed step by step as the 
number of wires over the Continent increased, and when 
in 1854 the submarine cable between Calais and Dover 
opened up still wider fields Mr. Reuter decided to transfer 
his chief office to London. After this his business increased 
by leaps and bounds, and he gained great reputation from 
his reports of the short war between Prussia and Austria, 
also during the American Civil War. In fact, the business 
increased to such an extent that it was in 1865 decided to 


convert it into a limited liability company. Of the wide- 
spread distribution of Reuter’s agencies now it is needless 
to speak, as practically every town of any importance is in 
connection with the main offices of the various capitals of 
the world. Mr. Reuter also obtained a number of conces- 
sions for submarine cables, notably one between England 
and Germany in 1865, and one between France and the 
United States in 1869. The history of the private life 
of the late Baron de Reuter as published in the daily 
Press shows, that he was a man of indomitable energy, and 
although all speak of the good he has done by the aid of 
the telegraph, it is well to remember at the same time that 
all such efforts are reflective, and that Reuter’s agency has 
done great service in extending the telegraphic communica- 
tion of the world and in urging on improvements in the 
instruments used in modern telegraphy. 


Consolidations in Electrical Industries.—It is 
not often that we have to find fault with the views 
expressed in the leaders of our well-edited contemporary 
the Electrical World, of New York, but in their issue for 
Feb. 4 they speak, in our opinion, too favourably of the 
large consolidations of electrical manufacturers which 
have been a special feature in the United States. In that 
country small firms have been gradually absorbed or 
wiped out by the competition of their gigantic rivals, 
and we have yet to see proof that industry is 
really advanced by such a course. Our contemporary 
says that in the manufacture of electrical goods the 
company operating on a large scale has the same advantage 
over smaller competitors that exists in other lines, and the 
growth of rivals is checked by that intended foe of all 
competition, the patent system, of which great use is 
naturally made in an industry the first principles of which 
were just beginning to be understood 17 years ago. The 
best proof of the advantage of manufacturing on a large 
scale is the success of the establishments so operating, such, 
for example, as the Westinghouse Companies, the Western 
Electric Company, and the Electric Storage Battery 
Company, and the benefits their work on broad lines 
have conferred on the science.” We think if our contem- 
porary had continued the quotation it would have found a 
difficulty in claiming success for other large firms, such as 
the General Electric Company, which, although it has done 
an enormous business, has never returned to its share- 
holders interest for the money they invested. In fact, the 
large firms, such as are spoken of in our contemporary's 
columns, tend to get into grooves, and although in many cases 
such concerns can supply goods at prices which defy com- 
petition from smaller firms, we nevertheless do not find 
that they make a real manufacturer's profit. In only too 
many cases the profit made goes to the financial man 
indirectly interested in the projects engineered by the firm, 
to the detriment of real engineering progress. 


Distribution of Power Bills.—On Tuesday last 
three Bills for the supply of electric power throughout 
large districts in the provinces came before the Standing 
Orders Committee of the House of Commons. These 
three were all rejected on account of the failure of the 
promoters to comply with the standing orders in the 
points which are detailed in the following account from 
the Times: One of these, the Lancashire Electric Power 
Bill, proposed to provide electrical generating stations 
and the erection of buildings and works for the production, 
storage, and distribution of electricity within a large area 
in Lancashire. It was proposed that the energy might 
be distributed by the company, or might be supplied by 
them wholesale to any local authority, company, or person 
within the area of supply, though only by means cf some 
system which should be approved in writing by the Board 
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of Trade, and subject to the Board of Trade regulations. 
The second measure, the title of which is the South 
Iancashire and Cheshire Electricity Company Bill, was 
umilar in purpose, and the third was for incorporating 
and conferring powers on the Leicestershire and Warwick- 
shire Electric Supply Company, and also, as may be 
gathered from its title, dealt with an extensive area. The 
cases came before the Examiner of Private Bills at the 
usual time early in the session, and he held that the 
Gazette and other notices did not define the parts of the 
counties to be supplied with electrical energy, but referred 
the description thereof to a map to be subsequently 
deposited with the respective clerks of the peace. Nor 
were certain boroughs and urban districts proposed to be 
supplied named in the notices. Substantially the same 
point was raised in the case of each of the three measures, 
and non- compliance with the standing orders of Parliament 
was reported by the examiner in each case. This decision 
was affirmed on Tuesday last by the Standing Orders 
Committee, which is presided over by Mr. Halsey. The 
committee, after deliberating for some time in private, 
informed the parties interested, who were in waiting, that 
they had decided that the standing orders could not be 
dispensed with. The effect of this decision is that the 
Bills are dead so far as the present session is concerned. 


Carbolite.—We gather from Kuhlow’s Review that Mr. 
H. L. Hartenstein is bringing before the notice of the 
German public his invention for the production of a 
substitute for carbide of calcium, which he calls carbolite." 
This new substance is produced from molten blast-furnace 
slag, and the inventor claims that it may be so generally 
used that. the pig-iron blast-furnace slag may come to be 
regarded asa by-product. This new substance, carbolite, 
is described in the patents as calcium-aluminium-silicon- 
carbide, represented by the formula Al, C, SiC, CaC,. 
According to an account furnished by the inventor, it 
is manufactured by taking blast-furnace slag direct from 
the furnace, placing it in converters similar to those used 
in steel-making, impregnating the molten mass with 
pulverised coke by means of a gas-blast, and then turning 
the converters on their trunnions so that the mixture 
is brought in contact with carbon bars through which a 
powerful current of electricity is passed, generating the 
intense heat required to produce the carbides. Our 
contemporary protests against the glowing picture drawn 
by the inventor of “carbolite,” and points out by the 
following details that this will not prove the success 
anticipated. For instance, it should be borne in mind 
that such slag as Mr. Hartenstein proposes to use contains 
at the most only 50 per cent. of lime, and it may be easily 
appreciated that a carbide thus made would be a very 
poor substitute for pure calcium carbide in che evolution 
of acetylene. The silica in such slag would combine with 
the carbon through the agency of the powerful electric 
current to form silicon carbide, or carborundum, which 
gives off no gas on the addition of water. The alumina 
under the same conditions would form aluminium carbide, 
which on addition of water evolves methane, CH,, which 
is only faintly luminous, it being the same in substance 
as natural gas. The iron oxide in the slag would be 
reduced to iron carbide, and would thereby add still 
more impurity to the “carbolite.” From this it follows 
that the "'carbolite" would be so mixed with non-gas- 
making impurities that it would generate only a small 
amount ef illuminating gas as compared with pure calcium 
carbide. The production of these impurities, which are 
useless from an illuminating point of view, all cost 
electrical energy, and thus, although a certain amount of 
economy might be obtained from using the slag all hot, 
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the waste of electrical energy is likely to over-balance this 
saving. 

Energy Lost in Electric Condensers.—Meassrs. 
E. B. Rosa and A. W. Smith contribute to the January 
number of the Physical Review a most interesting treatise 
on “ A Resonance Method of Measuring the Energy Dissi- 
pated in Electric Condensers.” The authors point out that 
the fact that the dielectric of a condenser becomes warmed 
when an alternating E.M.F. is applied to the terminals of 
the condenser has long been known, and the study of this 
heating effect has been undertaken by numerous observers. 
Thus, Kleiner used a thermo-electric couple embedded in 
the dielectric to measure the rise of temperature, and noted 
a considerable heating effect in ebonite, guttapercha, glass, 
and mica, but none at all in paraffin and resin. He reports 
that in spite of all attempts by variations of the conditions 
of the experiment, no heating could be detected in these 
two last-named substances. On the other hand, Boucherot 
has made paraffin-paper condensers for use on the 
3,200-volt commercial circuits of Paris, some of which 
became so hot in use that they were obliged to be cut off. 
The authors explain how inconclusive any method which 
depends on the determination of the areas of temperature 
of a condenser is if the energy lost is to be gauged accu- 
rately. They explain their method by which the watt- 
meter can be conveniently used for determining this loss 
exactly. They insert in series with the condenser a coil 
of wire having large self-induction, obtained without an 
iron core. They select the best value of the self-induction 
of the coil by the following formula : 

t=2r JLC, 

where t is the period of the fundamental component of the 
impressed E.M.F., and C the capacity of the condenser. 
There is another practical advantage resulting from this 
arrangement—namely, that the resulting resonanop raises 
the E.M.F. at the terminals of the condenser very greatly, 
saving the necessity of raising the voltage by trans- 
formers. And a third advantage now appears in 
the fact that the wattmeter may be inserted across 
the low-voltage supply wires to measure the total 
power expended upon coil and condenser. Then, sub- 
tracting the I? r loss of the coil, the remainder will be 
the power expended upon the condenser. This supposes, 
of course, that there is no iron core and no eddy loss in the 
copper coil itself. The authors give a full series of diagrams 
of connections and vector diagrams to explain how the 
method is employed in practice, and, in conclusion, a series 
of practical examples are described in detail. In their prac- 
tical teste, experiments were made on a set of commercial 
condensers made of tinfoil and paper, the latter being satu- 
rated with melted beeswax and resin. Readings were 
taken at gradually increased temperatures. The capacity of 
the condenser experimented with was about one-third of a 
microfarad. The frequency used was 120, and the voltage 
on the condenser varied from 670 to 900. The watts lost 
in the condenser varied between 24:3 and 26:5 for a varia- 
tion of temperature between 30deg. C. and 494deg. C. 
When, however, the temperature was increased to 
59deg., no less than 77 watts were lost with a voltage 
of 430 on the condenser The authors conclude 
that to find so large a loss in commercial condensers of 
good repute was a surprise. To find a well-marked maxi- 
mum as the temperature rose, beyond which the loss 
decreased as the beeswax and resin composition softened, 
was a second surprise. To find so large a loss as the last 
observation shows without the condensers giving way, and 
without any very large leakage current, was a third 
surprise. They checked their results by other methods, 
and found no reason to doubt their accuracy, 
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THE CITY OF LONDON ELECTRIC LIGHTING ^a the cn ee pod = i pedi on ey 
| rom which we have only cut out on o prophetic 
COMPANY'S WORKS AT BANKSIDE. statements, which, after. the decision of the Corr of 
Common Council last week, appear to us to be uncalled for: 
Tuesday last witnessed the official inauguration of these | ‘The Corporation of the City of London discussed the 
works si fer as the technical Press is concerned. Previously, | question of lighting the City by electricity for many years 
previously to 1889, when they invited tenders for the 
supply of electric light to the City. At that time some 
towns and other districts in London were supplied with 
electrical energy, in most cases by private enterprise, and 
though the progress of the growth of such undertakings 
had been encouraging, they had not then developed into 
the sound financial condition in which they now stand. 
The most sanguine advocates of electric lighting then con- 
sidered the prospects of successfully supplying electrical 
energy in the City of London were not so certain as 
to justify the large outlay required, and as the City 
authorities made unusual stipulations as to the adop 
tion of a graduated scale of charges, terms of 
purchase, and provisions for depreciation funds, it is 
not surprising that some difficulty was experienced in 
etting responsible contractors to undertake the work 
The City was eventually divided into three districta, and 
contracts were entered into by the Corporation with two 
firms of manufacturers of electrical plant and machinery, 
with permission to transfer the contracts to an electric 
lighting company. In accordance with the agreement with 
the Corporation provisional orders for the three districts 
were obtained by the contractors in 1890. The Corpora- 
tion by the contracts imposed exceptional and onerous 
conditions on the contractors. Such conditions included, 
amongst others, the lighting of the streets of the City 
practically at cost; the provision of depreciation snd 
reserve funds and the reduction of charges on the sliding- 
scale principle after a certain profit had been made. In 
consideration of the serious risk and obligations under. 
although the courtesy of the officials was extended to all | taken by the contractors the Corporation on its granted, 
electrical editors when they wished to see the plant in the | as far as it was able to do so, the exclusive right of supply 
station, permission to publish what was to be seen was ing electricity for private purposes for 21 years from 1890. 


Fie. 1.—The Coal Grab used at the City of London Company's 
Wharf at Bankside. 


Fic. 2. — The Main Boiler- House at the Bankside Station. 


withheld. The short time elapsing between Tuesday's | The City of London (Pioneer) Electric Lighting Compan: 
visit and our publishing day renders it impossible to get | was formed to give the necessary financial assistance to th 
full details in this week's issue, but we shall publish further | contractors to enable them to commence the work of light 
information next week, The following is the autobiography | ing the City by the contract dates, and to give anfficien 
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time for the great amount of work necessary before 
the present company could be placed before the public. 
The present company was formed in July, 1891. With 
the consent of the Corporation and of the Board of 
Trade, the respective contracts and provisional orders were 
transferred by the two firms of contractors to the present 
company. This company also took over the assets, con- 
gisting of works executed and cash in hand of the Pioneer 
Company, and gave a bonus of £25,000 to the shareholders 
of that. company for the risks they had run in rendering 
themselves liable for £100,000. The risks were serious, as 
had the present company not been formed, the Pioneer 
Company's shareholders would have lost all their money. 
The original contractors supplied further plant to the 
company, and the contracts with them for the supply of 
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and also the coal-handling machinery. The whole of the 
coal used in the Bankside works is brought up to the wharf 
in barges, and is lifted from these by means of grabs, as 
illustrated in Fig. 1. The grab is worked by hydraulic 
power, and lifts about three-quarters of a ton at a time 
from the barge to the top of the building, where the coal 
is deposited into an automatic weighing machine. The 
rapidity with which this grab works is surprising, consider- 
ing the height to which the coal has to be lifted. Thus, 50 lifts 
per hour can easily be made, which represents the eleva- 


tion of about 40 tons of coal. The coal, having been weighed 


in the automatic machine, is discharged into a conveyor, 
which carries it across the street on a gentle incline up to 
the longitudinal coal bunkers over the boiler-room. is 
conveyor consists of an endless chain with large rectangular 
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Fic. 8.— The Engine-Room at the City of London Electric Lighting Company's Works, showing the Electric Overhead Travellers and the 
Willans-Thomson-Houston Steam Alternators. 


plant were cancelled by mutual agreement in 1896. The 
result is that at the present time no less than 11,660 kw. 
of plant are available for the purposes of the company, and 
the cost of this plant, together with all land, buildings, 
treet mains, etc., now amounts to £1,574,689, or at the 
nte of £117 per kilowatt.” | 
The works of the company which we visited on Tuesday 
are now all concentrated in the Bankside. In the early 
days a small station at Wool Quay was used to supply a 
large portion of the arc lighting and a certain portion of 
the incandescent lighting in the City, but the whole of the 
i from this station has now been removed. The 
area at Bankside is several acres in extent, and the com- 
n has the advantage of a small frontage on to the river. 
building erected on this river frontage is used to 
contain the machinery for circulating the condensing water, 


links which runs in an iron trough. The coal bunkers run 
the full length of the boiler-room, and are divided into two 
rts by an enclosed gangway directly under the conveyor. 
By opening shutes in the bottom of the iron trough of the 
conveyor, the coal can be dropped on either side of this 
enclosed gangway. The fuel is supplied to the boilers by 
means of shutes, which can be seen in Fig. 5. The balloons 
at the top of the shutes hold about three-quarters of a ton, 
and are used to record the quantity of coal supplied to 
each boiler. The shutes open into the gangway above 
referred to. When one of the balloons is emptied in the 
usual way, an automatic electrical arrangement lights a 
signal lamp in the gangway overhead, which informs the 
coal trimmers that that balloon has to be refilled. The 
coal is obtained in the gangway by means of doors opening 
into the bunkers on either side. A small Welsh coal of the 
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coking kind is used, and as the coke is dropped from the 
conveyor close down to the enclosed gangway, it runs by 
gravity in through the openings, so that little labour in 
trimming is required. The reserve coal lies further 
back from the gangway, and in the event of a stoppage of 
supply, more labour in trimming is then required. 

All the boilers are of the Babcock-Wilcox make, and are 
arranged in batteries containing from four to six boilers. 
These boilers are all fed by means of Vicar's stokers, and 
the arrangements give, as a rule, a very smokeless com- 
bustion. We say this from experience, as we have an 
oppor Gar observing the fumes given off from the two 
chimneys both night and morning. Where the difficulty 
arises in connection with the smoke trouble at the Bankside 
station is that at times the boilers have to be fired up 


are kept alive in order that there may be no trouble in 
starting up a new range should a sudden demand arise. 
These steam-pipes are arranged above the front of the 
gallery mentioned, and the valves can all be conveniently 
reached from it. 

The engine-room consists of one long building, some 
430ft. long by 45ft. wide, and the large space thus pro- 
vided is completely filled with machinery. The general 
appearance of this engine-room cannot be shown on one 
illustration, on account of the great length involved. Thus 
Fig. 3, which is a photograph from the south end of the 
gallery, shows practically only one half of the plant. All 
the machinery beyond the bridge which divides the engine- 
room into two halves, is practically indiscernible. Fig. 4 
is a view taken from the bridge, showing thus the second 


Fic. 4.—The other Half of the Station, with the Brush and Brush-Ferranti and Ferranti Steam Alternators. 


rapidly to meet sudden demands. In working the boilers, 
the stokers have only to attend to the fires and to watch 
the steam-gauges. All the feeding arrangements are directly 
under the control of the engine-room staff, who also have 
the valves from each boiler under their supervision. Thus 
all the feed pumps are placed under the gallery in the 
main engine-room, and the nn of feed pipes is placed 
along the gallery itself. The ends of the steam-drum 
of the boilers project through the wall dividing the engine- 
room from the boiler-house, and the water gauges, which 
are arranged in duplicate for each boiler, can thus be easily 
inspected from the gallery and the feed inlets arranged 
accordingly. The main stop-valves of the boilers are also 
worked from this gallery. 

The steam-pipes run the full length of the engine-room, 
and are arranged in duplicate, but all the main steam-pipes 


half of the station. The plant now provided is grouped 
into two parts, which are both 1 in themselves, and 
as a rule the bridge forms the boun between the 
machines working in each group. Thus at either side ol 
this there is a complete set of three, or rather of four, switch. 
boards, as follows: s switchboard for the exciters, which 
are worked in parallel; a switchboard for the exciting 
circuits of the alternators, which are also supplied ir 
parallel ; a switchboard for the alternators, which contain 
all that is required to work them in parallel; and lastly, a 
feeder switchboard. The two alternator switchboards contair 
provision for interconnection, so that one half of the statior 

n lend an alternator to the other half if the need arises 

e following general precautions and method of workin; 
have been adopted after a prolonged trial, and, we ma) 
add, without any disparagement to the engineering staf 
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of the City of London Electric Lighting Company, that 
these gentlemen know more of the troubles of large 
switching gears than anyone else in the country. The 
exciters are all worked in parallel on to bus bars through 
non-return current cut-outs, which are relied on to dis- 
connect a faulty exciter before the voltage of the supply 
is upset. The exciter bus bars are connected to the 
various alternator field coils through fuses, and in the event 
of one of the fuses going the main circuit fuses are relied 
on to cut out the alternator in question. The rheostats in 
these field circuits are only used when the alternators are 
being put into parallel, and are not touched when the 
voltage of the whole group of alternators has to be altered. 
Any such alteration is effected by regulating the fields of 
the exciting dynamos. This is done by a switchboard 
attendant, who does nothing else but watch the voltmeters 
on the bus bars and keep the voltage at the value found 
best for the load going out at the time. The only case in 
which exciters are driven by a main engine is that of the 
two large Ferranti alternators, which have direct-current 
dynamos by their side driven by ropes from the main shaft. 
The feeders are provided with the usual switch and fuse, 
as will be described when dealing with the switchboarda. 


Zu 


FIG. 6.— ne of the Alternators Converted by Messrs. Ferranti, Limited, 
showing Cotis and Ventilating Cowls. 


The plant contained in the half of the station shown in 
the foreground of Fig. 3 consists of eight Willans engines 
of the three-crank type coupled to Thomson-Houston alter- 
nators. These machines run at 300 revolutions per minute, 
and are each capable of giving 400 kw. at full load. As 
will be seen in the photograph, two different types of 
alternators are in use. The general design as far as elec- 
trical particulars is the same, however. The machines 
in which the laminated field cores are exposed are of 
English make, while those with cast-iron shells over the 
core-plates are of American manufacture. Besides these 
eight coupled sets, there are some of smaller output near 
the bridge in which two Willans engines are direct-coupled 
to one alternator. Direct-current dynamos are also to be 

laced on the same shaft shortly, so that the engines can 
used to supply the power circuits of the station. At 
present the alternator and direct-current dynamo, shown 
coupled by belting just beyond the first steam alternator in 
Fig. 3, are used for power purposes. The alternator is run 
as a synchronous motor, being brought up to aynchronism 
by the direct-current dynamo. From this latter machine, 
used as a dynamo, the overhead cranes are supplied with 
power, as are also the workshops belonging to the company. 

The machinery contained in the other half of the station 
illustrated in Fig. 4 consists of eight Brush engines coupled 
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direct to alternators of 500 kw. capacity, and two large 
Ferranti engines each capable of giving out 1,500 kw. The 
Brush engines were originally connected to Mordey-Victoria 
alternators, of which at present only two remain. These 
machines are shown in the foreground of the illustrations. 
The remaining six 500-kw. alternators have been rebuilt b 

Messrs. Ferranti, Limited. In the conversion, the old style 
of field magnets has been retained, but a complete new 
armature, and also a new system of ventilation, has been 
added. The general appearance of the converted machine 
is shown in more detail in Fig.5. The coils are of the 
usual Ferranti type, only, of course, the number required 
has had to be doubled, owing to the field magnets used. 
The old supports are retained, and a new casting is 
secured to these, providing recesses into which the coil 
supports can be secured by means of a sulphur compound 
The ventilating cowls placed on the field-magnet casting 
draw in the large volumes of air which are being thrown 
out at the periphery, thus securing a good cooling action. In 
this way a pleasant breeze can be felt in the gallery over- 
head. In working these machines in parallel the governor 
of one engine is used to control the speed of agroup. The 
rest of the governors are then set so that they will act in 
case of emergency, but the regulation of the load of the 
individual engines is then controlled from the stop-valves. 


(To be continued. ) 


HIGH WYCOMBE ELECTRICITY WORKS. 


Buckinghamshire does not loom largely in the annals of 
the end of the nineteenth century. It is almost entirely 
devoted to agriculture, hence not subjected to the way- 
wardnesses that wait on the manufacturing counties. Its 
hills and vales are pre-eminently beautiful, though with 
little or none of the beauty of mountainous scenery. The 
Thames forms its southern boundary, and from Staines to 
Henley is well known to boating men. Not far from the 
southern border is the town of High or Chepping Wycombe, 
standing on a small stream—the Wick—that rises at 
West Wycombe and falls into the Thames near Cookham. 
Chalk hills bound the river valley, and from time imme- 
morial these hills have been luxuriantly covered with beech 
trees. The abundance of beechwood has given rise to the 
staple industry of High and West Wycombe—namely, the 
manufacture of chairs. Besides this industry, however, as 
might be expected, High Wycombe is the central market of 
an agricultural district, and thus while not throbbing at fever 
heat like some of the northern manufacturing towns, pursues 
the even tenour of its way with a certain amount of pro- 
gressiveness that keeps it from stagnation. Its pro- 
gressiveness is shown like the boy who cut more than he 
could eat, for the Corporation obtained a provisional order 
in 1894, but finding the work of too onerous a character to 
carry out, they wisely decided to transfer to a local com- 
pany, and after negotiating with several people, eventually 
came to terms with the present company formed under the 
auspices of Edmundson's Electricity Corporation. The 
latter corporation has designed and carried out the 
installation, which was formally opened on Wednesday last. 

As we have said, the centre of the chairmaking industry 
is at Wycombe, there being nearly a hundred factories, 
large and small—mainly small—engaged in this or allied 
work. It seems very probable that the company will 
obtain—as it expects to obtain—a motor load derived from 
these factories larger in proportion to the lighting load 
than falls to the lot of most stations. 

The recent increase of population of the town has been 
very large, it being estimated that from the time of the 
last census in 1891 to the present, the increase has been 
from about 13,000 to 20,000, more or less, and the signs of 
the immediate future point to a still more rapid increase, 
for a new and more direct railway line is projected, which 
it is expected will bring Wycombe within 35 minutes of 
London. 

It is impossible to discuss the negotiations which 
resulted in the present arrangement, but it may be 
mentioned that the town having its order and doing 


nothing, the authority was 
for the transfer. This gentleman, after a long and arduous 
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View of the High Wycombe Electricity Works. 


fight, succeeded in convincing the authority that a central | 
station would be advantageous, and then, in connection 
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hed by Mr. A. Slatter | contains several new features which we think will be 


followed in meny cases. It was one of the provisions of 
the transfer that the Council should adopt electricity for 
the street-lighting, and to-day the whole of the roads are 
so lighted by five arc lamps and about 200 incandescents. 
The town hall and police offices are also lit under the same 
agreement, Another clause compels the company to wire 
any premises free and accept payment for the same at the 
rate of 9d. per lamp per quarter until the cost is worked 
off, no interest on the money expended being allowed; 
this should ensure the connection of a large number of 
smaller-class houses, in which class a majority of the 
premises in Wycombe may be included. It looks as if the 
company were taking up the work in a spirited manner, 
for they are also offering arc lamps and motors on hire at 
easy rates. 

The site of the works is as nearly in the centre of the 
town as possible, and being three-quarters of an acre in 
extent there is ample room for extension. Being hid away 
behind cottage property, no trouble has been taken to 
ornament the buildings, which are, however, lightsome and 
well adapted for a supply works, and care has been taken 
to leave ample provision for extensions. In sinking the 
foundation for the chimney, water was met with 2ft. from 
the surface, and steam-pumps had to be kept at work day 
and night until the foundations were in; these were laid 
on a bed of very hard flint gravel, and all the ballast for 
the concrete of the foundation, engine beds, etc., was 
obtained on the site. From this vast underground reser- 
voir will presently be drawn the water for condensing 

urposes. The chimney is 120ft. high, the internal diameter 
ing 5ft. square. 
Boilers. 


For the High Wycombe electric light station, Messrs. 
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Plan of the Electricity Works at High Wyoombe. | 


Davey, Paxman, and Co., Limited, have supplied two of 
their well-known Economic type of boilers. Each boiler 
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is 12ft. 6in. long by 7ft. diameter, fitted with two furnaces, 
each 2ft. Sin. diameter, with a working pressure of 150lb. 
per square inch. Each boiler is provided with Paxman’s 
patent expansion boiler flue, the form of which gives it 
such strength that thinner plates can be used in its con- 
struction than it would be safe to use in the plain flue. 
This is & great advantage, as it is a well-known fact that 
the heat passes more rapidly through thin plates, which 
are thus rendered more durable, because they do not over- 
heat. In this way the full excellence of the material is 
retained for a great length of time. It is also well known 
that the strength and durability of a boiler greatly depends 
on there being proper provision made in its design for 
expansion and contraction. Where thisis not provided for, 
furrowing and ripped seams are the inevitable result. The 
expansion boiler flue used in these boilers is claimed 
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Paxman some 36 years ago, and it is one of the best steam 
5 before the public, not only for efficiency and 

urability, but for great economy. This boiler contains a 
number of good features, among the principal of which are 
that the boiler is of the internally-fired type, and that the 
furnace terminates in a brick combustion chamber, which 
becomes very greatly heated (in fact, almost a white heat). 
In consequence of this the combustion is very perfect. 
There is an absence of smoke, which enables the surfaces 
to be kept clean, and they are able to abeorb the heat, 
which is cut up in a similar way to that: passing rib 
the tubes of locomotive boilers. In addition to this the 
gases pass into a smoke box, and are directed round the 
external surface of the boiler. This is a greater advantage, 

erhaps, than is commonly thought of by casual observers, 
inasmuch as the boiler is kept at a more uniform tempera- 
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Feed-Water Heater.—High 


to provide completely for this without injuring its 
efüiciency as a stay. The flue is composed of a series 
of short lengths of plate, which are made of fine, 
soft, and exceedingly tough steel. The plates are 
bent in such a way as to be when finished perfectly 
cylindrical, thus adding to the strength of the flue. They 
we then carefully welded. When welded, the ends are 
heated in a suitable furnace and enlarged in a powerful 
fanging machine in such a way that the end of one plate 
exactly fite within that of the next. The holes are then 

through both, and riveting completes the work. It 
vill be seen that both the laps, or doubling of the plate at 
the seam, as well as the rivet heads, are removed from the 
line of draught, and consequently escape the scouring action 
and intense heat of the gases as they pass along the flue 
Flues made on this principle have withatood severe tests 
most successfully, and the collapsing strength is, almost 
doubled. This type of boiler was introduced by Mr. James: 


Wyoombe Electricity Works. 


ture, and the result is an absence of leakage set up. from 
undue expansion and contraction in the flue, shell, or tubes. 
The heating surface is of such a character that the distribu- 
tion of heat has the greatest effect. The boiler has a large 
capacity at the water-level, thus providing a good steam 
reserve against sudden calls, and giving a good: working 
margin for the feed supply. The boiler, in proportion to 
its heating surface, occupies but little space. The tubes 
are made jin. larger at the smoke-box end, so that they 
can be easily removed. There is an almost entire: 
freedom from smoke in consequence of the excellent 
combustion, and the boiler is capable of standing heavy 
firing. and being . worked at high pressures. It is 
very reliable, and the cost for repairs is understood.to be 
low. The boiler occupying a small space (about half that 
of the Lancashiré boiler) there is only à small amount of 
brickwork required, and it is, therefore, cheaply set. The 
cleaning of tubes and flues.and also the removing of the 
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tubes is entirely effected from the front of the boiler. By 
a new arrangement of the smoke tubes, which the firm has 
recently patented, easy access can be had to all parta of the 
boiler for cleaning and examination. A very large number 
of these boilers are in constant work, and, so far as expe- 
rience goes, the cost of repairs is said not to average more 
than 5s. per cent. per annum. These boilers are best 
worked with a draught equal to not less than gin. of water 
(though Tin. is preferable), and they are most economical 
when being worked at about 5lb. evaporation per square 
foot of heating surface, and for this purpose the draught 
should not be less than above stated. In actual daily work 
these boilers have been found to evaporate 12:2lb. of water 
per pound of best Welsh coal from feed at 212deg. F. 


Feed-Water Heater. 


Messrs. Joseph Wright and Co. have supplied one. of 
their Excelsior” feed-water heaters. The size of the heater 
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Section of Peache Engine, High Wyoombe Electricity Works. 
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supplied is 96in. by 35in. diameter, and is capable of heating 
and filtering 1,000 gallons per hour. It, indeed, is not 
only a feed-water heater, but it contains a filter and oil 
separator combined. The oil in the exhaust steam is nearly 
all separated as it enters the heater. It travels up the 
wrought-iron tubes, striking a steam baffle, and as it 
approaches the top of the heater it meets a continuous 
spray of water, which condenses the greater portion of it, 
leaving the remainder of the steam to go through the 
exhaust outlet at the top. The fresh water and condensed 
steam water being heated to about boiling point, travels 
down through the pipe outside the heater into the bottom 
compartment, where it is forced by gravity through the 
large filter chamber to the suction, whence it is pumped to 
the boilers at about 206deg. F., clean and free from any 


eras Engines. 


The Peache high-speed engine is a single-acting engine ; 
that is, an excess pressure is maintained on the 


the direction of the crankshaft during the up-stro 
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, 80 that 


a constant thrust is maintained on all bearings, both on 
down and up strokes. This is provided for by the com. 

ression and subsequent expansion of steam in the space 
betwen the high-pressure and low-pressure pistons. Dis. 
tribution of steam is effected by a valve gear deriving its 
motion from a point on the connecting rod. This valve 
motion provides in the first place for the placing of the 
valves in a convenient position at the back of the cylinders. 
There are no eccentrics on the crankshaft, and therefore 
room is left for long and well-supported crankshaft bearings. 
The distribution of steam as between high-pressure and 
low-pressure cylinders is effected more advantageously 
by this valve gear than could be done with the 
usual eccentric motion. The crankshaft and other 
working parts run in a bath of oil and water. A set of 
indicator diagrams is herewith given. The distribution 
of steam in the engine is as follows : The steam enters by a 
branch on the low-pressure cylinder casting to the centre 
line of steam-chest, and passes right and left by passages 
formed in the casting to the other two steam-chests. Steam 
passes up the annular space outside the valves and under 
the lip of the high-pressure valve to the top of the high. 
pressure piston (in the section the valves are shown in 
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Diagram of Peache Engine. 


position of “lead ” for the high-pressure cylinders), and on 
the up-stroke steam is exhausted from the higb-pressure 
cylinder over the top of the valves down to the centre of 
the valves, and so to the underside of low-pressure piston, 
being cut off at a little after half stroke in tbat cylinder, 
and finally is passed under the low-pressure valve to the 
exhaust on the next down stroke. At the top of the stroke 
the high-pressure piston uncovers two small by-pass ports, 
which communicate with the space underneath that piston, 
and thus for an instant at the top of each stroke the 
space called the controlling cylinder is placed in com- 
munication with the high-pressure cylinder, and by this 
means the initial pressure of steam in the controlling 
cylinder is maintained at a constant ratio of that in the 
high-pressure cylinder. From an inspection of the 
diagrams it will be seen that though the steam in the 
low-pressure cylinder exerts an upward pressure on 
the low-pressure piston this is not transmitted direct 
to the crankshaft, but acts in compressing the steam in 
the controlling cylinder, pushing steam from the high- 
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pressure cylinder into the receiver, thus storing up work 
which is subsequently given out again. In condensing- 
type engines in which the ratio of expansion and range of 
5 is large, a steam jacket is applied to the con- 
trolling cylinder, so that the steam in the controlling 
cylinder becomes a medium for the transfer of heat from 
the steam jacket to the working surfaces of the high- 
pressure and low-pressure cylinders. A feature in this 
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placed in close proximity to important buildings and dwell. 
ing-houses. At the same time, the even turning realised 
by the three-crank tandem type provides for the easy 
running of alternators in parallel, and is of advantage in 
giving a my steady current with continuous-current 
dynamos. The builders claim a very high mechanical 


efficiency for this engine, as might be expected from 
design, 


the simplicity of the and also an excep- 


Dynamo-Room, High Wycombe Electricity Works 


engine which at once calls attention to itself is the position 
of the crankshaft—namely, in front of the cylinder axis. 
This position is adopted to obviate reversal of pressure and 
knock, which would otherwise occur in a single-actin 

engine in which the usual position of crankshaft is adopted. 
It will be seen that the connecting rod is nearly straight 
during the down stroke, when the heaviest pressures are 
being transmitted by it, and that during the up-stroke, when 
the angle the connecting rod makes with the piston is large, 
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the pressures transmitted are small, but the angle of the 
connecting rod being always towards the back cross-head 
a surface, the resultant pressure is always on the 

k slide. Messrs. Davey, Paxman, and Co., Limited, 
who are the sole licensees, make this engine of the three- 
crank type only. The arrangement of three sets of tandem 
cylinders working on a three-throw crankshaft, providing, 
ài is well known, for the practical elimination of vibration, 
sa matter of the utmost importance where engines are 
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tionally low steam consumption. Every part is readily 
accessible, and can be got at for examination or repairs 
without dismantling the engine. All parts are of strong 
and substantial design, and can be handled without danger 
of injury, and, if necessary, replaced from the resources of 
any ordinary workshop. There are no internal glands, and 
of the external glands one is subject to low-pressure steam 
only and the other to exhaust-pressure steam only. The 
steam-cylinders are entirely isolated from the working 
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Balancer Booster Set at High Wycombe Electricity Works. 


chamber. Heat cannot pass from the cylinders to the ` 
lubricant bath, and there is thus no danger of the bath 
becoming overheated or decomposed. When working con- 
densing, it is impossible for oil to be drawn from the 
working chamber to the cylinders and condenser. Since 
the firm have taken up the manufacture of this engine, it 
has been largely adopted for central-station lighting work, 
and at the time of writing there is some 10,000 h. p. to 
12,000 h.p. of these engines at work, l 
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Dynamos. 


There are two shunt-wound dynamos, each capable of 
giving an output of 450 volts 160 amperes at 480 revolu- 
tions per minute, arranged for mounting upon extension of 
engine bed-plate, and coupled direct to the Peache engine. 
There is also a balancer booster (shown), the balancer con- 
sisting of two machines, each arranged for a current of 
50 amperes at an E.M.F. of 210 to 230 volts, these machines 
being coupled together by flexible couplings and mounted 
upon common girder rails. At each end of the combination 
is placed a smaller machine for charging the cells, these 
giving an output of 70 amperes at 70 volts at the same 
speed as the balancers, the speed being approximately 
950 revolutions per minute. The machines throughout are 
wound with coils under the Eickemeyer patents. The 
magnets of the balancer booster are fitted with hinged 
pole-pieces, so that when these are turned back the arma- 
All the 
bearings are self-oiling by means of rings. The dynamos 


tures can be taken out by a direct vertical lift. 
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Switchboard at High Wycombe Electricity Works. 


were constructed by Messrs, Thomas Parker, Limited, of 
Wolverhampton. 
The Steam-Piping. 

The steam-piping has been carried out by Messrs. 
Babcock and Wilcox, the method employed being the now 
well-kaown “ring system.” The pipes are divided up into 
any convenient numbor of sections by means of the valves, 
so that in case of need any section can be shut off without 
stopping the other sections or interfering with the working 
of the plant as a whole. In ordinary working the steam 
passes through the main in both directions, so that the size, 
and consequently the cost of the pipes and valves, is reduced 
as compared with what would be necessary where two 
separate mains are supplied. 

he main steam-ring is 5in. diameter, with 4in. branches 
to the boilers and 23in. diameter branches to the engines. 
Throughway valves are provided in the ring main, enabling 
either boiler to supply steam to either engine. By the use 
of a bend of liberal radius at either end of the ring main, 
expansion boxes are entirely avoided. The steam-pipes are 
constructed of best-quality mild steel, whilst the flanges 
are of stamped wrought iron, and are screwed on hot by a 
fine thread and braced, thus ensuring an absolutely steam- 
tight joint. The tee pieces receiving the connections from 
the boilers are formed as pocket pipes. These, as well as 
all other tees used, are mide ol a special mixture of cold- 
blast hematite iron and steel of high tensile strength. 


The exhaust branches from the engine, of 6in. diameter, 
are connected up to a 10in. diameter main, whence the 
exhaust steam passes to a feed-water heater, but by the 
5 of a by-pass it can be led to the atmosphere 

irect. 

As with the steam-piping, the feed-piping to the boilers 
is also arranged on the “ring system, and so arranged 
that either pump can feed either boiler direct or through 
the feed-water heater. The pipes are all wrought iron, but 
the flanges are of heavy cast iron made to the manufac- 
turers’ special specification. 

The steam-main is drained from the cast-iron pockets, to 
which are connected steam-traps for automatically removing 
the whole water of condensation. All the joints for the 
exhaust and feed piping are made by use of corrugated 
brass rings smeared with mastic, which ensures a perfect 
joint under the most trying conditions. 


Accumulators. 


The storage battery consists of 230 of the well-known 
D. P. “strip” pattern, F“ size, having a capacity of 585 
ampere-hours when discharging at 65 amperes for nine 
hours, and complete with glass boxes, etc. The cells 
embody all the most recent improvements that have been 


3 E. LET 
Lsyiug Cables at High Wycombe. 


introduced in storage batteries, of which, perhaps, the most 
important is the jin. spacing between the plates, whereby 
short-circuiting by means of particles bridging across from 
plate to plate is no longer possible. The plates are pro- 
duced by a special electrolytic process, which causes the 
active material to be formed out of the plate itself. 
protecting coat is thus extremely dense, and the oxides 
in the best possible condition for electrolytic action. This 
special construction is claimed to afford an enormous working 
area, enabling the cells to be charged or discharged at very 
high rates without producing disintegration or buckling. 
These cells have been extensively used in all parts of 
England for the past 12 years, and we are informed that 
it has been found necessary to start new works at Lumford, 
Derby, in addition to the present factory at Charlton to 
cope with the ever-increasing demand. Cells of this type 
are now in use in the following electricity works: Folke- 
atone, Shrewsbury, Newmarket, Chislehurst, Winchester, 


Bromley, Ventnor, and Salisbury. | 
i 


The 


The Switchboard. 


|| 

The switchboard was made by Mr. E. Charrington, and 
is in all respects similar to that at Folkestone, described 
and illustrated on pp. 616-17-18 of our issue of Nov. 11, 
1898, so that it is unnecessary to say more here than it 
is of enamelled slate, divided into three panels, the panel 
on tbe left hand for the feeders, that on the right for the 
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dynamos, that in the centre for the middle wire, balancer 
set, and accumulators. | 


The Distributing Mains. 

The feeders (three in number) consist of triple-con- 
centric cables insulated with a dielectric of bitumenised 
fibre, lead-sheathed, yarned, armoured by two steel tapes, 
and finally yarned and compounded. The sectional area of 
the conductors are 10, 10, 06. They are taken from 


INCANDESCENT LAMP$5..,.......€9 : p 


012 for the arc lighting, constructed in a similar manner 
in every respect to the distributing cables. Suitable 
switching-on pone have boen provided so that the lamps 
may be switched on in groups, of which there are 13. 
Cables. 

Perhaps the tabular form will show sizes, etc., of cables 
better. They are of the fibrous type, lead covered, and 
armoured, with one exception, the feeders being triple 
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Plan of the System of Mains at Hiyh Wycombe. 


the generating station in Lilip-walk to three feeder boxes 
situated respectively : No. 1, at the corner of Westbourne- 
street and Desborough-road, supplying the west-end district ; 
No. 2, in Market-square, supplying the central portion of 
the town ; and No. 3, in the London-road, supplying the 
east-end district. The feeder cables are laid in all 
cases under the roadways at & sufficient depth beneath 
the surface to prevent any external injury. The dis- 
tributing mains consist of three-core cables, each core 
being insulated with bitumenised fibre, and the whole 
covered with a lead sheath, yarned outside, and pro- 
tected with an armouring of two steel tapes, and then 
yarned over all. 'These cables are of two different sizes, 
the larger section being :075, 075, ‘05, the smaller section 


Reference | 


lerandescenl Lumas 
2 oe 


| 
oe 


C 


concentric, and the distributor three-core. The following 
are the lengths as laid at present: 


06 


Feeder No. 1 662 yards 100 100 
„ No. 22 321 „ 100 06 100 
» No3 “aeecitti 1,020 ,, ‘100 06 100 
Distributors 2,480 „„ 075 "05 075 
„ ah ats 5060 , 05 08 05 
Arc lamps ............ 420 „ '012 '012 012 
Incandescent street- l 7.750 008 008 008 
lighting n i 008 00s — 


As already mentioned, the chief street-lighting is by 
means of incandescent lamps, there being only five arc 
lamps in use at present, but the question of extending 


\ 
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- Street Lighting Arrangement at High Wycombe. 


05, 05, 05. They have been laid in all the important 
thoroughfares of the town, and have been almost entirely 
laid underneath the roadway, as this was considered most 
suitable to the conditions of the town.  Disconnecting 
network boxes have been provided at suitable points. In 
addition to the cable for the supply of house-lighting, a 
very extensive system of mains has been laid to supply the 
street lamps. The gas lamps of the town have been 
replaced by incandescent lamps, supplemented by five arc 
lamps. Separate cables have in all cases been laid to supply 
the public lighting, and consist of three-core cables of a 
sectional area of 008 for the incandescent lighting, and 


these is now under serious consideration. The old gas 
standards and lanterns have been retained, and the electric 
lamps are fitted inside the Reason Company’s lens reflectors 
in straight roads, and inside a Prism globe at corners or 
in crooked streets. 

All the lamps are fitted off separate cables composed of 
‘008, 008, 008 three-core, lead-covered, and armoured, 
tapped off the distributors at various points in the nearest 
post, to which are fitted the switches for the circuit. These 
switches are roughly collected together in three groups, 
and it takes less than an hour for one man to turn them all 
on or off. | | 
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Three of the arc lamps are open type, connected between 
the outer and neutral of the system. The other two are 
Jandus lamps in series connected in the same way. 

The number of lamps connected at the beginning of this 
year was about 1,800 c.p. which has been increased by 
nearly 1,000 since, and enquiries are very frequent just 
now. In several directions new buildings are being erected, 
and the owners have decided to have them up-to-date and 
lit throughout by electric light, which shows that the 
supply is being approved of, and augurs well for the success 
of the enterprise. The distribution is at 420 volts between 
outers—that is, at 210 volts between outer and middle 
wires. 

The whole of the mains have boen manufactured by 
Callender's Cable and Construction Company, Limited, and 
the work of laying and jointing the cables has been carried 
out by them under the superintendence of their engineer. 
In addition to this, the whole of the street work, excava- 
tion, etc., has been carried out by the Callender Compeny. 
The work has boen superintended for them by Mr. Laceby. 


The Opening Ceremony. 


Invitations were issued for the opening ceremony to take 
place at one o'clock on Wednesday, March 1, and a goodly 
company of ladies and gentlemen gathered at the station 
to witness the operation. Unfortunately, Earl Charrington 
was unable to be present, and his place was taken by Mr. 
H. Lawson, who apologised for the noble Earl's absence, 
referred to the progressive spirit of Wycombe, asked the 
company assembled to walk through the works, and to 
hear from the lips of Mr. Wigham a brief but lucid descrip- 
tion of the apparatus. Mr. Wi ham is quite accustomed to 
this sort of work, and takes to it with great zest. The tour 
ended, the Mayoress was invited to switch on the light, which 
duty being satisfactorily performed, a vote of thanks was 
given to Mr. Lawson and to the Mayoress, and so far the 
ceremony came to an end. The next item on the pro- 

mme was lunch at the invitation of the Wycombe 
(Borough) Electric Light and Power Company. Our space 
is, unfortunately, too curtailed to enable us to do 
justice to the luncheon—well served by our host of the 
“ Red Lion "—or the speeches that followed. Mr. Lawson 
presided, with the Mayor on his right and Mr. Slatter on 
his left, and about 70 of the foremost men of Wycombe as 
5 All went merry as the proverbial f A 
bell, and we hope the success of the undertaking will be 
commensurate with the good wishes expressed for it at this 
meeting. 


WIRELESS TELEGRAPHY IN 1849. 
(Communicated by CHARLES BRIGHT, F. R. S. E.) 


From the following letter it will be seen that so-called 
“ wireless telegraphy in some sort of practical form, if not 
as old as the hills, was at any rate publicly suggested by 
Mr. J. W. Wilkins —a telegraph engineer of the earliest 
days— for electrically spanning the English Channel, before 
what may equally well be called wire yull telegraphy had 
been 80 applied. 

In reading this letter, which appeared in the Mining 
Journal for March 28, 1849, it must be remembered that 
the terms in use then were widely different from those of 
to-day, let alone the disparity in views. 

The letter was headed “Telegraph Communication 
between England and France," and read as follows : 


“ Allow me, through the medium of your valuable 
journal, to draw attention to a theory upon which a tele- 
graphic communication may be made between England and 
France without wires; and as this mode of telegraphy 
seems to bo the ultimatum of all wishes upon the subject, 
I do not hesitate to lay before your readers, for investiga- 
tion, experiment, or actual use, this, my view of the subject. 

“I take for certain (as experiments I have made have 
shown me) that when the positive and negative poles of a 
battery are dipped into or connected with any conductory 
medium the electricity around the positive pole is positive, 
being diffused in radial lines, and the part around the 
negative pole is negative in radial lines converging towards 
it, supplying the electricity requisite for the decomposition 


of the substances composing the battery. This understood, 
it is evident that when a positive radial line sets out from 
the junction of the battery with the earth it makes its way 
to or is attached by the nearest negative portion of earth, 
at last meeting the negative pole of the battery, restoring 
the equilibrium. From this it appears that the first portion 
of electricity will pass in a straight line between the two 
poles, being the shortest between them, and the rays will 
then form curves between the poles until, by reason of 
increasing distance, they are no longer influenced by one 
another without a better medium of conduction be inter- 
posed in their circuit. 

* It is natural to suppose that all parts of the earth are 
not of one uniform density; if so, then some parts are 
positive and others negative. Then from this it is easy to 
see that some of the electricity flowing from the positive 
pole is the means of restoring equilibrium to negative 
portions of the earth, not necessarily rendered so by the 
negative pole of the battery, and also positive portions for 
the same reason rendered neutral or negative (see note 
No 1 below). l 

“ These rays of electricity may be collected in a certain 
qnantity between the point where they start and where 
they are rendered neutral, and by the interposition of a 
metallic medium that shall offer less resistance than the 
water or earth — obviously the nearer the battery the 
greater the chance of collecting them. Ido not anticipate 
the distance of 20 miles is at all too much (with the means 
we can use to compensate it) to collect a sufficient quantity 
of current to be useful for telegraphic purposes. Still, the 
quantity would be small, and with the present telegraphic 
instruments would not be detected at all. The current in 
the wire of the instrument used must be detected, not by 
its amount, but that it exists in any quantity, however small. 
If, then, electricity can be collected in France simul 
taneously with a discharge from a battery in England, all 
that is required is to find out what to do with it, so that it 
shall indicate its presence. 

“I will now lay before you the arrangement I propose 
for carrying out thie design. 

* No. 1.—Upon one shore I propose to have a battery 
that shall discharge its electricity into the earth or sea, 
having a distance of some 5, 10, or perhaps 20 miles, as the 
case may be, between the poles. 

% No. 2.—Let a similar length of wire be erected on the 
opposite coast, as near to and as parallel with it as possible, 
having its ends dipping into the sea or earth. 

8 No. 3.—Within the above circuit have an instrument 
consisting of about 10 or 20, or more, square or round 
coils of finest wire of best conductibility, suspended on 
points or otherwise, being part of circuit No. 2. Suspend 
this coil before or between the poles of an electric or 
permanent magnet or Ra pm and in either case any 
current through the coil will be indicated by its moving or 
shifting position (see note No. 2 below). This would then 
constitute the telegraph. It now would only depend upon 
the distance between the poles of the battery in one case, 
and the ends of the circuit wire in the other, together with 
the lightness of the coils of wire used—having reference 
to their number—and the power of the magnet or magnets 
used to deflect it, although that would be easy of adjust- 
ment, and when once done are certain to be of continuance ; 
at all events, much more so than a submerged wire across 
the Channel. 

“I hope someone will take up this suggestion, and carry 
it out practically, to a greater extent than my limited 
experiments have enabled me; for of its truth for long, 
as well as short distances, I am satisfied, and want of means 
only prevents me from carrying it out at once. I venture 
to say what I have on an experience in electricity of 10 
years, and a practical acquaintance with electric telegraphs 
of near five years.—(Signed) J. W. WILKINS. 

* No. 1 Note.—The present electric telegraph is affected 
by what is commonly termed ‘ Auroras,’ or a current of 
5 passing along the wires, of course entering and 

assing through the coils used, thereby deflecting the needle. 

ile inspector of telegraphy on the lines between Rugby 
and Newcastle, I have known that for hours at a time the 
telegraphs on particular sections of the road have been 
rendered useless from this deflection, often moving the 
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needle from the perpendicular to either side, and back 
again, in a few minutes, giving evidence of different 
currents flowing in the same direction, or the same currents 
in different directions. As the teleyraph wires are termi- 
nated at each end with a plate in the earth, these wires are 
thus portions of the earth itself, and currents flowing from 
place to place pass along them. 

“No. 2 Wote.— The coils under these circumstances 
would, if between the oe of the magnet, move from any 
position and lie parallel to the poles, and, if in front of the 
poles of the magnet, would move from side to side in a 
plane parallel to the ends of them. 

“I claim these movements as design or invention of my 
own, as telegraphs, working with the least amount of elec- 
tricity and resistance; and the movement depends not so 
much upon the current passing as on the power of the 
magnet or magnets used.’ 


ROYAL INSTITUTION. 


PROF. LODGE ON 'COHERERS." 


On Friday evening last at the Royal Institution Prof. 
Oliver Lodge, D. Sc., LL. D., F. R. S., lectured on '* Coherers." 
Sir William Crookes presided, and there was a large and 
interested audience. 

Prof. LODGE said one of the peculiarities of an audience 
like that was that there was always somebody present who 
knew more about the subject than the lecturer. If anyone 
asked him what a coherer was he should reply by asking, 
Do you know what a microphone is? A coherer did for 
. ¢ther-waves what a microphone did for sound-waves. 

Sound-waves impinged on the microphone and enabled a 
signal to be received; ether-waves impinged on a coherer 
and enabled a signal to be received. e might, then, 
define a coherer as a thing sensitive to ether-waves. Now, 
he by no: means wished to assert that the human 
eye was a coherer. Five years ago he attempted 
to prove this to physiologists, but in that attempt 
he failed. He was not sure, however, that this 
was not true. People had become very excited lately 
about wireless telegraphy, but, say, a century ago no one 
thought of anything else. This was done by showing 
lights, and the flashing of the heliograph was even now of 
the utmost importance in the conduct of Imperial warfare 
at the outskirts of civilisation. Years ago the wonder was, 
not that there should be wireless telegraphy, but that any 
wire should be used in telegraphy at all. Waves fell upon 
the eye and produced a nervous sensation which we called 
light. But people said, Oh! we can see; it is nothing.” 
This was because the eye was an instrument they had got 
accustomed to. He knew less about his own eyes than he 
did about a coherer. He wished people would think of 
. their own eyes as ethereal instruments, and realise how 
important ether ripples were to them. Being deaf meant 
that you had no definite appreciation of air ripples or 
waves, and the eye must feel vibrations of appropriate 
frequency to ensure sight. Now, a coherer was a thing 
that felt ether vibrations, and so established a better 
electrical condition than existed before. In other 
words a coherer was a thing consisting of two bodies, 
Which were alternately united electrically and broken up 
again mechanically. Illustrating this by various tests, 
Prof. Lodge showed the effect of electrical influence on 
rain and on a Scotch mist. As everybody knew, big drops 
of rain fell during a thunderstorm. Repeating Lord 
Rayleigh’s experiment on a jet of water flowing from a 
miniature fountain, he showed on a screen how these drops 
as they issued and fell struck against each other and 
rebounded. Under the influence produced by a stick of 
waling-wax which had been subjected to friction and so 
electrified, the water-jets were found to no longer rebound, 
but to become united, thus representing a shower of big 
raindrops. In the same way a Scotch mist became rain. 
Having demonstrated the production of Hertz waves, the 

showed an experiment which involved a greater 
degree of electrical power than he had applied in other 
testa in regard to cohesion, explaining in the meantime 
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that what took place with larger bodies in this 
direction was symbolical also of what occurred when 
two atoms combined. A boll - shaped glass jar, 
containing what the lecturer described as a quantit 
of dust deposited at the inner base, was filled wit 
smoke or oxide of magnesium, and then placed under elec- 
trical influence. The result showed that under the powerful 
light which was allowed to play on the jar, the dust 
particles became what Prof. Lodge suggested was in 
appearance a miniature snow shower, while the smoke 
was now to be observed adhering to the sides of the glass 
vessel. It had been said, remarked the lecturer, that this 
would be a good method of dealing with a London fog, but 
he did not entirely agree with this. The best way to deal 
with fogs, unless they were unavoidable, was for people to 
revent these themselves by forbidding the entry into 
ndon of coal at all, and instead, to bring gas in large 
quantities from the pits. In further illustration of coherers, 
he threw on the screen indications of the result of electrical 
action on a glass tube centaining filings. These imme- 
diately began to cohere and form a path for the transmis- 
sion of the current, thus demonstrating that conductivity had 
been established and resistance overcome by the ether-waves. 
The lecturer also showed that by a rap with the knuckles— 
that is to say, by the application of mechanical means— 
cohesion was destroyed and the resistance was once more 
increased. Another experiment in illustration of con- 
ductivity superseding resistance was shown. A plate of 
filings was placed on a table, and electric sparks were sent 
among the filings. "The sparks at first succeeded each other 
with more or less rapidity of succession, until, becoming 
less frequent, the same fact was again apparent—namely, 
the substitution of a conducting path for one of high resist- 
ance. Prof. Lodge also illustrated the action of earth- 
waves and their application to wireless telegraphy. In 
conclusion, he said that the two forces we know least about 
in physics were cohesion and gravitation. 


FORTHCOMING EVENTS. 


Fripay, MARCEH 3. 

Institution of Junior Engineers.—At Westminster Palace 
Hotel, at 8 p.m., ''Carbon-Consuming Batteries and their 
Possibilities,” by Mr. W. R. Cooper, B.Sc. 

SATURDAY, Marcu 4. 

Royal Institution. —At 3 p.m., ‘‘ The Mechanical Properties of 
Bodies," by Lord Rayleigh, M. A., D.C.L., F.R.8. Fourth 
lecture of series of six. 

Institution of Electrica! Engineers.—Students’ visit to Messrs. 
Easton, Anderson, and Goolden’s Works at Erith (train 
leaves Charing Cross at 10 a. m.). 

. Monpay, Marcu 6. 

Society of Arts.—At 8 p.m., Me Construction and Design,” 

by Mr. Archibald Sharp, A. M. I. C. E. 
Turespay, Marcu 7. 

Institution of Civil Engineers.—At 8 % Water-Tube 
Boilers for Marine Engines," by Mr. J. T. Milton. ‘' Recent 
Trials of the Machinery of Warsbips," by Sir A. J. Durston, 
K.C.B., R.N., M.I.O.E., and Mr. H. J. Oram, R.N., M.I.C.E. 

WEDNESDAY, MARCH 8. 

Liverpool Engineering Society.—At 8 p.m., Paper by Mr. 

Brysson Cunningham, B. E., A. M.I.C. E. 
Tuurspay, Marcu 9, 

Institution of Electrical Engineers.—At 8 p.m., ordinary 
general meeting. 

Fripay, Marcu 10. 

Royal Institution.—At 9 p.m., ''Measuring Extreme Tempera- 
tures " by Prof. H. I. Callendar, M. A., F. R. S. 

Physical Society of London. — At 5 p. m., A Study of an 
Apparatus for the Determination of the Rate of Diffusion of 
Solids dissolved in Liquids,” by Mr. Albert Griffiths, M. Sc.; 
Note on the Source of Energy in Diffusive Convection,” by 
Mr. Albert Griffiths, M Sc. ; an Exhibition of Dr. A.' 
Wehnelt's Electrolytic Current Interruptor for Ruhmkorff 
Coils, by Mr. A. A. Campbell Swinton. 

Institution of Civil Eogineers.—At 8 p. m., students’ meeting, 
The Construction of the Elan Aqueduct, Birmingham 
Waterworks,” by Mr. H. Lapworth, Stud. I. C. E 

SATURDAY, Marcu II. 

Royal Institution.—At 3 p.m., *'The Mechanical Properties of 
Bodies,” lecture by Lord Rayleigh, M. A., D. C. L., LL. D., 
F.R.S. Fifth lecture of series of six. 

Institution of Junior Engineers. —At 7 p. m., Conversazione at 
Westminster Palace Hotel. 
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MUNICIPAL ENTERPRISE. 


The question of the scope and sphere of municipal 
enterprise is, we think, in a fair way to be brought 
forward for settlement. We have received informa- 
tion that the Government has considered favourably 
the desire expressed in various quarters to appoint 
a joint committee of the two Houses to report 
on the question. Undoubtedly the energetic 
action of the London Chamber of Commerce, at 
the instigation of its Electrical Section, has had 
much to do in determining the action of 
the Government. Action could not be delayed 
by the electrical industry when the attempt was 
made in so many provisional orders and in private 
Bills to introduce a clause or clauses enabling 
trading in electrical apparatus. But the necessity 
to obtain legislative definition of the scope and 
sphere of municipal enterprise is not a matter only 
for electrical engineers, but for all classes of traders 
throughout the country. Every industry will in 
turn be attacked if the extension of municipal 
trading is permitted to increase at the rate 
and in the directions its advocates suggest. 
The most honest advocate of municipalisation 
is probably John Burns — of County Council 
fame. If we mistake not, his contention is 
that all private property, all the instruments of 
production, should be in the hands of the State or 
the municipality." "This view is in direct antagonism 
to that of Blackstone, who, in his commentaries, 
states the rights of Englishmen as threefold: (1) 
the right of personal security; (2) the right of 
personal liberty; and (3) the right of personal 
property. So now, as in all past ages of the 
world, there is war to the knife between those who 
would respect personal property and those who 
would confiscate it. The so-called municipalisation 
of the present day is merely another name for 
municipal trading, and municipal trading means the 
confiscation of private rights to property. Our 
contemporary the Contract Journal has formulated 
a law which it contends defines the sphere and 
scope of municipal enterprise, and it need scarcely 
be said that we entirely agree with that law, which 
is as follows : 

Law.— Collective action is necèssary for the 
renewal or restoration of anything 

(1) required by each and every member of the 
community (without his having any choice in the 
matter) for use in a perfect or in as perfect a state 
as is attainable, and which 

(2) is by such use destroyed or impaired. 

The watchword of the business part of the nation 
should be, No municipal trading.” The idea of 
trading—that is, working for profit—is foreign to all 
that really pertains to municipal life. According to 
the law above stated, municipal action is limited to 
a few universal necessities ; and we have never yet 
seen the man who dared to publicly state his approval 
of making a profit out of the necessities ot another 
person. Even the most blasé novelist of the fin- de- 
siècle shrinks from fathering such a doctrine, and 
when such profit is made and known to the public 
at large it is unhesitatingly condemned. The law, 
as stated, is rigid, and, like every other law, may 
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have a few exceptions tolerated. These exceptions 
are governed by expediency—the choice of the 
least of two evils—and around these exceptions 
controversy will rage till doomsday. 

Our object, however, at this particular point is 
not so much to discuss the general question as to 
ask our readers to personally consider the matter, 
and if they come to a conclusion that it is desirable 
to obtain some legislative definition of the sphere 
and scope of municipal enterprise, they should take 
an active part in propagating such views. And, 
further, if their sympathies are roused, they ought to 
show such sympathy by an immediate answer to the 
question on their pockets—how much ? 


THE NERNST ELECTRIC LIGHT, LIMITED. 

The promoters of the company bearing the above 
name have lost no time since Mr. J. Swinburne, their 
consulting engineer, read his paper on the Nernst 
lamp before the Society of Arts. The company’s 
subscription list closed on Wednesday, so that any 
remarks we may make now come too late to save 
the investors their application money. Analysing 


the prospectus, we find that out of a capital of 


£320,000 the promoters are to receive £270,000, 
of which £65,000 is to be in cash, £25,000 in 
preference shares, and £180,000 in ordinary shares, 
this being the whole issue of this class of share. 


The general public were asked to subscribe 
for £115,000 worth of 7 per cent. non-cumu- 


lative preference shares. In return for the above 
consideration they will then participate in the 
profits arising from the developments of the Nernst 
lamp. A careful perusal of the prospectus shows, how- 
ever, that the participation is restricted to the profit 
arising from the sale of the lamp in Australia, Africa, 
Asia, and South and Central America. The patent 
rights in any of these countries cannot, it seems, 
from the reports of Messrs. J. Fletcher Moulton 
and A. Colefax, yet be considered safe, and it is only 
the right to apply that is bought. In fact, in the 
majority of countries the applications for patents 
have not yet been acknowledged by the authorities. 
Similarly, the lamp itself, although promising well, 
is not yet a commercial article. From the above it 
will be seen that the unlucky shareholders cannot 
tell that the Nernst lamp will be a commercial 
success, or that if this should be the case, 
they are not as yet assured sole trading rights. 
All they can tell is that the promoting com- 
pany stands to lose nothing now, and that it 
will also take the bulk of the profit in the unlikely 
event of the over-capitalised concern making headway. 
A correspondent in a contemporary states definitely 
that what the promoting company are selling for 
£270,000 they bought for £3,000, and even the lower 
price is, in our opinion, sufficiently high for what 
could be sold. We are sorry to see the development 
of a new invention being handicapped by such 
reckless company promoting. 


A Jury's Verdict.—A coroners jury of Georgia, 
U.S.A., wished to return the following verdict : “ That the 
deceased came to his death by trying to light his pipe by 
the electric light, which can't be done successful." . 


CORRESPONDENCE. 


*! One man's word is no man’s word, 
Justice needs that both be heard." 


KILDUCHEVSKY TRANSMITTER. 


Sir,—The Electrical Reviews excuse for publishing a 
false statement regarding my teste of this transmitter 
appears to be that the nonsense was contained in a 
manuscript which somebody (name not given) sent it. 
From this it is fair to deduce that anybody can get 
anything inserted in the Electrical Review at the cost of a 
postage stamp. 

The Electrical Review, it seems, had heard of artificial 
cables without resistance bobbins, although this contention 
is not borne out by the wording of its leading article, 
which clearly reads that resistance bobbins constitute an 
evil inseparable from such apparatus. The proper course 
would have been to have banned improper cables, pointing 
out that others existed which were innocent of inductive 
reaction. 

The whole “leader,” in fact, points perilously ditch- 
wards. It exaggerates “the all-important element of 
gauge." A very bad telephone would work well through 
5,000 miles if the wire were of sufficiently large gauge.” 
This, of course, does not follow. Metal, dielectric, and 
mode of erection, have to be considered. A mistake in 
any one of these would neutralise the largest gauge. There 
is no authentic record of ay telephone having spoken 
5,000, or even 2,000 miles. hy, then, say that a very 
bad telephone" would do so! The leader writer apparent! 
had in his mind speaking through a resistance-box wit 
the equivalent resistance of 5,000 miles plugged out—a 
common trap for tyros. 

Then the tests through a looped wire, so unequivocall 
condemned, might be quite effective and conclusive. It 
depends upon how the loop is made up. If it goes and 
comes on the same poles, or even on the same road or 
railway, it is useless; but if the return half is so far 
removed from the out-going that perceptible induction 
between them cannot take place, then the test is good. 
Nothing of this is suggested in the Electrical Reviews 
article, which simply condemns all loop tests. 

To my mind, the mere fact that it is possible for such 
an article to be written in the year 1899, constitutes the 
clearest possible demonstration of the evil effects on British 
telephony of the monopoly of which the Electrical Review 
bas been so strenuous a champion.— Yours, etc., 

A. R. BENNETT. 


44, Manor Park-road, Harlesden, N.W., 
. Feb. 25, 1899. 


SIMPLE SIGNALLING THROUGH A SINGLE 
WIRE. 


SiR,—From your note on p. 225 of the Electrical 
Engineer, Feb. 24, you appear to doubt tbe possibility of 
signalling through a single wire, but from some experi- 
ments I made on Aug. 25, 1898, it seems to me quite 
possible. For the transmitter, I used an ordinary shocking 
coil, wound with about jlb 24 B. W. G. primary, and 4lb. 
36 B. W. G. secondary, with three terminals, P, P S, and 
S, and six Leclanché cells ; for receiver, one Leclanché cell, 
one-ohm galvanometer, and coherer in series. The coherer 
consisted of a glass tube, 3in. diameter and 6in. long, filled 
with iron filings, corked at each end, and wires passing 
through these to the filings. My object was to telegraph 
without connecting wires, but in this I generally failed, 
although sometimes I could get the apparatus to act. 
I then connected a wire to one end of coherer, and to 
P, P S, and S in turn, and got a deflection of 15 divisions 
on galvanometer scale. I then short-circuited the secondary 
and joined this to coherer, with the same result. I then 
put resistance in this wire, and increased it up to 1,200 
ohms, but still got the same deflection. With this resistance 
in or out, and a dead earth on any part of it, I still got 


a deflection of 15deg. I then put a 6in. length of ordinary 
sewing cotton in series, brought it down to about 12deg., 
and as I increased this to 24in., the deflection fell gradually 


to zero. When the coherer was short-circuited, the 
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galvanometer gave a deflection of .23 divisions. From this 
it appears that simple wire signalling is quite possible, 
even through very high-resistance line wires, without 
much loss of power, and a dead earth on the wire will not 
interfere with the working of the apparatus. By using 
a simple line wire, there is no necessity for tuning, the 
signals being led where desired, and only very small 
battery power at each end being required.—Yours, etc., 


J. GILHAM. 


[N.B.—We do not doubt the possibility of signalling by 
a single wire, as a large proportion of the telegraphic 
signals are, and always have been, sent by a single wire. 
The question is, what part in the transmission is affected 
by Hertzian waves ; and we see nothing in Mr. J. Gilbam's 
letter to show that signals were sent by such a means, 
or that the coherer acted otherwise than as a resistance.— 
Ep. E. E.] 


THE REFLECTION OF CATHODE RAYS. 
BY A. A. CAMPBELL SWINTON. 


The following is an abstract of a paper by Mr. A. A. 
Campbell Swinton communicated by Lord Kelvin, F.R.S., 
to the Royal Society on Feb. 9: | 


The author has investigated the para-cathodic rays, so 
called by Prof. S. P. Thompson, which in a focus tube 
proceed from the front surface of the anti-cathode, and 
cause the green fluorescence of the glass. By means 
of a tube in which these rays. cast the shadow of a wire 
upon the opposite end of a tubular annex he has studied 
their magnetic deflestion, and finds it to be in a similar 
direction to that of cathode rays. By means of another 
tube containing a small Faraday cylinder, into which some 
of the para-cathodic rays were caused to pass, he has deter- 
mined that the para-cathodic rays carry negative charges. 
The author has previously shown that para-cathodic rays 
produce Róntgen rays where they strike the glass; they 
also produce green fluorescence, hence he concludes that 
para-cathodic rays are simply reflected cathode rays. 

The mechanical force exerted by these reflected cathode 
rays appears to be exceedingly small, and is insufficient to 
account for the inverse rotation of radiometer wheels, 
which, as described by the author in the Phil. Mag. for 
October, 1898, occurs when the wheels are placed just out- 
side the cathode stream. Indeed, all experiments designed 
to produce rotation by the impact of reflected cathode rays 
failed, and in some cases the wheels were found to rotate 
most persistently in a contrary direction, showing that 
whatever be the cauee of such inverse rotation, it is more 
potent than the force of impact of the reflected rays. 

The reflection of cathode rays is largely diffused, but not 
altogether so; experiments with a polished concave platinum 


reflector, capable of rotation, gave under certain conditions 


distinct visual evidence of true specular reflection, with 
equal angles of incidence and reflection. In addition to the 
specularly reflected rays the anti-cathode reflector was also 
found under certain conditions to give off a well-defined 
beam of other rays normal to its surface, which caused 
fluorescence of the glass. The exact nature of these 
normal anti-cathode rays calle for further investigation. 
The author has studied and quantitatively measured the 
electric charges carried by reflected cathode rays for different 
angles of incidence and reflection by means of special appa- 
ratus. A tube was constructed for this purpose in which 
a polished flat platinum reflector could be set at different 
angles to the incident cathode rays. This tube was fitted 
with a movable Faraday cylinder which was capable of 
rotation round the reflector, so that throughout a single 
plane the whole field traversed by the reflected cathode rays 
could be explored. The amount of negative charge imparted 
to the movable Faraday cylinder at different positions, and 
with different angles for the reflector, were measured both 
by a reflecting galvanometer and also by a quadrant electro- 
meter. Many complete series of observations for different 
positions both of reflector and cylinder were made, and all 
agree in showing that the fleld of reflected cathode rays is 


not uniform, but increases more or less gradually on both. 


sides up to à maximum, which occurs almost exactly at 
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the point that makes the angle of reflection equal to that 
of incidence. 

Further experiments show that the amount of charge 
carried by the reflected rays increases as the angle of 
incidence is made more slanting, and that the electrifica- 
tion of the reflector itself, which is strongly negative when 
the incidence of the primary cathode rays is normal, 
gradually falls to zero as the incidence is made more 
slanting, until with very slanting incidence the electrifica- 
tion becomes slightly positive. 

The author compares tbis result with that described by 
him in the Royal Society Proceedings, vol. Ixiii., pp. 434- 
435 —viz., that cathode rays which strike the anti-cathode 
normally, are more efficient in producing Róntgen rays than 
those which impinge upon it very much on the slant. 

The author points out that these results support the 
view that the Röntgen rays are actually due to the electric 
charges carried by the cathode-ray particles being imparted 
to the anti-cathode. 


LONDON TELEPHONE SERVICE. 


CONFERENCE AT THE GUILDHALL. 


A conference of delegates from the Corporation of 
London, the County Council, vestries, and district boards 
of the Metropolis was held on Wednesday last at the Guild- 
hall to consider the question of the Bills being promoted 
by the National Telephone Company during the present 
parliamentary session. 

The LORD MAYOR expressed his pleasure in meeting 80 
large and representative a conference on a subject which 
was of the greatest importance to the citizens of London, 
and, on the part of the Corporation, he wished them God- 
speed in their counsels, hoping that their best wishes would 
be realised there and elsewhere. 

Mr. A. C. Morton then occupied the chair. He said 
that invitations to the conference had been accepted by all 
the vestries and district boards with two exceptions, Chelsea 
and Woolwich. Chelsea had already decided to oppose the 
Bills, but no reply had been received from Woolwich. If 
the Bills became law, the company would have prastically 
the right to make any use they liked of the streets, and if 
that was to be allowed, they might as well do away with 
local government altogether. 

Mr. KiMBER (Wandsworth) moved: “ That, in the opinion 
of this conference, the powers sought by the National 
Telephone Company would, if granted and exercised, 
seriously prejudice the rights and powers of the several 
local authorities, and would be inimical to the interests of 
the State.” 

Mr. RIDLEY (Wandsworth) seconded the motion. 

Mr. CoLLINSs (Lee) said the motion must commend itself 
to every delegate present. As to the method of opposing 
the Bills, this could be considered later on. 

The resolution was then put, and carried nem. dis. 

Mr. ALGAR (City of London) moved: That, in the 
opinion of this conference, representing the London County 
Council, the Corporation of London, and the vestries and 
district boards of the Metropolis, the Bills being promoted 
by the National Telephone Company in Parliament should 
be most strenuously opposed." 

The resolution having been seconded by Mr. FITZGERALD 
(Islington) and carried, 

Mr. BRookE.HirrcHiNG (Marylebone) moved: That 
the authorities represented at this conference be requested 
forthwith to petition against the said Bills, and to ask 
their representatives in Parliament to oppose tbe Bills on 
second reading, and to take every possible measure to 
prevent the same from becoming law.” T" 

Mr. WHEELER (Westminster) seconded the motion, which 
was also unanimously carried. 

After some little discussion as to the mode of procedure 
to be adopted as a consequence of the foregoing resolutions, 

Mr. Dopson (Lewisham) moved, That in the event of 
these Bills passing a second reading in the House of 
Commons, the Corporation be asked to arrange for another 
conference to consider how the opposition can best be 
promoted." 
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This was seconded by Mr. JENKINS (St. James’s) and 
carried, as was also the following: That a copy of the 
resolutions and proceedings of this conference be forwarded 
tothe Prime Minister and Earl Kimberley, to the First 
Lord of the Treasury (the Right Hon. A. J. Balfour, M. P.), 
the Financial Secretary to the Treasury (the Right Hon. 
R W. Hanbury, M.P.), Sir Henry Campbell-Bannerman, 
M.P., her Majesty's Postmaster-General, and the various 
authorities represented at this conference." 

The proceedings terminated with tbe usual vote of thanks. 


—————— 


ELECTRIC LIGHTING AT HACKNEY. 


The Vestry of Hackney is now considering a long report 
presented by Mr. Robert Hammond on the question of 
electric lighting in their district, and also on the use of a 
refuse destructor in connection with the scheme. Mr. 
Hammond's report is a bulky volume, extending to over 
300 paragraphs, and it is thus impossible for us to do more 
than give a general outline of bis conclusions in this 
week’s issue. He discusses in all four schemes. The 
first deals with electric lighting only throughout the 
best districts. This work Mr. Hammond recommends 
should be carried out on the low-tension three-wire system, 
with 250 volts at the consumer's terminal. For an esti- 
mated number of 75,000 lamps fixed and 50,000 of 8 c.p. 
alight at one time, Mr. Hammond estimates the total 
expenditure would come to £225,567 without the cost 
of obtaining the necessary site. As tbe total capacity 
of the plant would be 1,800 kw., this cost works out at £125 
per kilowatt, which seems to us to be heavy. The second 
scheme is practically similar to the first, except that refuse 
destructors are added, which would be worked as an 
integral part of the scheme. The total cost of 
this, with a refuse destructor capable of destroy- 
ing 38,000 tons per annum, would be £247,367. The 
third scheme is a small one intended to cover only the 
compulsory area under the electric lighting order. This 
Mr. Hammond estimates can be carried out at an expen- 
diture of £71,873. In tbis case a plant of 739 kw. out- 
put would be provided. If, in addition, refuse destructors 
were added, the total expenditure would rise to £88,873. 
The last scheme, which is also discussed in two parts, is 
intended to cover the whole area of the Vestry without 
any exception or choice as to the best streets or districts. 
This provides practically for every householder in Hackney, 
and requires an estimated expenditure of £710,000. We 
need hardly say that the Electric Lighting Committee of 
Hackney have not adopted this last scheme, but tbey 
recommended the Vestry to accept a scheme of electric 
lighting combined with refuse destructors, which involves 
an expenditure, exclusive of the cost of site, of £242,367. 
If the Vestry should adopt this scbeme, Mr. Hammond 
fl to spread the expenditure over four years in the 
ollowing way : 

At the end of first year's operation q . £107,772 
1 second WS CO "Uaddadineexr"a euh 157,910 
A third „ 204,090 
» fourth „ 242,367 


We hope to refer to Mr. Hammond’s report more in detail 
in another issue. 


— —MÀ 


INSTITUTION OF ELECTRICAL ENGINEERS, Mar. 2. 


At last night’s meeting of the Institution the following were 
the candidates balloted for. 


Foreign Member.—T. Norberg-Schulz, Director, Municipal 
Electric Works, Christiania, Norway. 

Member. —(Fatber) E. Lafont, S.J., C.I. E., Professor of Physics, 
Saint Xavier's College, Calcutta. 

Associate Member. H. McCormick, 64, Gloucester-road, Bootle, 
Liverpool. 

Associates, —G. Davis, 34, Victoria-street Westminster, S. W.; 
E. H. L. Dickson, 4. Christ Church Villas, Malvern-road, 
Cheltenham; A. J. Howard, Euston Villa, .Cheddon-road, 
Taunton ; E. Howl, The Quarries, near Dudley ; A. Lindsay, 104, 
Armadale-street, Dennistoun, Glasgow, N.B. 

Students, —B. G. Burgess, Electricity Works, Lynmouth, North 
Devon; T. C. Nesbitt, 129, Trinity-road, Upper Tooting, S. W. 


NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 


[Copyright. 
CLI. 

The Elieson lamina accumulator was utilised for traction 
in the Elieson electric motorcar for several months during 
the latter portion of 1897. The plates are composed of 
sheets of corrugated or perforated lead; the corrugations 
being alternately vertical and horizontal. These sheete 
are contained in an envelope of perforated and corrugated 
lead, with transverse rivets for the purpose of givin 
mechanical strength to the plates. I am not AM Ma. 
with the method of forming the plates, but nitric acid 
is probably'an active agent in the process. It is stated, 
however, that the lead envelope is protected during the 
formation, so that it retains its strength and supports the 
plates more thickly coated with active el It has 
also been claimed that buckling does not occur, and that 
extremely high rates of discharge are possible —a battery 
weighing 27lb. having been discharged at 190 amperes for 
10 minutes witbout damage to the plates. The normal 
rate of discharge and the corresponding capacity per pound 
of cell are for the “ C" or motorcar type as follow: 

Amperes _ 86: Ampere-hours _ 7: 
= Qo SOME S. 9 


Id. EH 


lb. 
the time of discharge being x = 4°3 hours. 


At half the normal rate of discharge the values are: 
Amperes 43; Ampere-hours — 4-57 ; 
Ib. lb. 
the period of discharge in this case being over 10 hours. 
In the * T/B" type of cell, for heavier traction work, 
the values for the full rate of discharge are: 
Amperes 5%. Ampere-bours . . 
Ib. i Ib. TM 
the period of discharge being seven hours. 

But the capacity is sensibly ircreased if half this rate of 

discharge be taken ; the values becoming : 
Amperes 35 and — = 6-25, 

The time of discharge will then be about 18 hours. 

The above figures are based upon the data supplied by 
the Elieson Lamina Accumulator Company, Limited ; and 
I think there is no reason to doubt their substantial 
accuracy. No doubt the capacity of their cells has been 
overstated in reports by certain “experts”; but the 
exaggeration, which was not so serious as it was made to 
appear, was rectified by the price-list of the company itself. 
The present stage of progress, be it small or great, has been 
reached by long and patient endeavour. In June, 1896, 
Mr. C. P. Elieson wrote: As an instance of the improve- 
ments which have taken place in traction cells, 1 may 
perhaps be allowed to mention that whereas the cells used 
by me for traction work in 1885-7 (which were of the 
Planté type) weighed 76lb. for a capacity of 120 ampere- 
hours, I am now manufacturing cells on the Planté principle 
which for a weight of 72lb. give an output of 360 ampere- 
hours.” 

In America, favourable results would appear to have 
been obtained with this battery in tramcar traction. An 
experimental line about two miles long was laid down in 
the town of Mount Vernon to enable Mr. Elieson to run 
a car with his storage battery. The track was laid directly 
on the road surface, there was no attempt at grading, and 
the curves were frequent. Nevertheless, the car was kept 
running without any breakdown for two or three months 
(August to October, 1893), and the town authorities, for 
whose satisfaction the trials were made, expressed them- 
selves thoroughly pleased with the results. 

CLII. 

In the Blot accumulator the thickness of the lead strips 
was originally only 20 mils, but the thickness is now varied 
according to tbe rate of discharge and the capacity required. 
The similarity between some of the main features of this. 
cell and of the Rooney rapid-discharge accumulator has 
already been referred to (CL.); but no nitric acid is used 
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in the formation of the Blot plates, nor are the peroxide 
plates enclosed in a perforated receptacle. Moreover, in 
the Blot accumulator, the lead strips, alternately corru- 
gated and embossed or milled, are not “ burned” directly 
on to the upper bar or bars of a frame, but are wound on a 
forked core or “shuttle,” which is afterwards cut in half, 
the forks of the shuttle being soldered both to the strips 
and to the frame. Thus the ends of the strips hang loosely, 
being maintained in position by transverse bars attached to 
the frame, an arrangement which allows of free expansion 
and contraction, so that buckling is out of the question. 

The battery is capable of withstanding very high rates 
of discharge. At the General Post Office, discharges at the 
rate of 12 amperes per pound of plates were repeatedly 
taken, the celle being afterwards left on short-circuit for 
24 hours before recharging. 

The normal rate of discharge per pound of plates and 
the corresponding capacity are as follow : 

Amperes 8. Ampere-hours 4.34 
Ib. (plates) Id. (plates) , 
the time of discharge being 10 hours. 

It is very desirable that data for calculating the rate of 
discharge and the capacity per pound of cell should be given 
in all papers, prospectuses, and price-lists relating tosecondary 
batteries; but where this is not done maximum values per 
pound of cell complete, in light ebonite boxes, may be 
obtained by multiplying the values per pound of plates 
by 7. Thus the above ratios per pound of cell, instead of 
per pound of, plates, become 

a = 315, and a = 518. 

The “shuttles” and frames in the Blot secondary cell 
are said to be made of “ non-oxidisable alloy." The discovery 
of such an alloy, outside of what have been termed the 
“noble” metals, would be a great achievement, and one 
that I have failed to accomplish during 20 years of work 
in this direction. Taking into account the total peroxide 
surface, the density of current (LXXXVI.) in the Blot 
battery at the normal rate of discharge is only 

| = 0075. 


CLIII. 

The so-called ‘‘ Chloride secondary battery has already 
been referred to at considerable length (LX XVI.-LXXX.). 
In Figs. 2 and 3 (pp. 134 and 135) curves applicable to 
three different modifications of this battery are given. The 
curve R applies to the form of cell which is designated 
by this letter, and which is manufactured in this country 
by the Chloride Electrical Storage Syndicate, Limited, in 
Philadelphia by the Electric Storage Battery Company, and 
in France by the Société pour le Travail electrique des 
Métaux. In the R?” cell—as was previously stated—the 
use of pellets of fused lead chloride has been discontinued 
in the case of the peroxide plate, which is virtually of the 
Planté type, and is known as the “R” or “Standard 
Manchester" plate. This plate,” says Mr. Treadwell, 
“ was brought out by Rhodin (American patents 567,044-5, 
1896), and is constructed essentially like the original Brush 
plate ; though the ‘active material or material to become 
active is a spiral of ribbon lead, instead of the paste or 
cement used by Brush.” The difference here indicated is, 
it may be observed, a very important one; and it may 
also be mentioned that great practical difficulties were 
encountered and had to be over zome in the prevention of 
“ clogging " of the spirals, by which the circulation of the 
electrolyte was geom and in maintaining perfect contact 
between the lead spiral and the perforated support or grid.“ 

The curves, R (Figs. 2 and 3), show that the battery 
can, if necessary, be discharged in about 38 minutes, but 
at the sacrifice, of over 50 per cent. of the maximum 
capacity. It shows, also, that practically no gain in 
capacity is obtained by prolonging the period of discharge 
beyond five or six hours. The capacity does not appear 
very high when compared with tbat of the special traction 
cell (Curve C) manufactured by the French Company ; but 
it should be explained that the data on which the Curve R 
is based were obtuined in 1895—at which time the capacity 
would have been considered high—and that the capacity 
of the modern R “Chloride” cell, for central-station 


[an 


THE ËLÉCTRICAL ENGINEER, MARCE 3, 1899. 


ak = aL 


work, has, since the above period, become augmented by 
something like 30 per cent. This conclusion is supported 
by the results obtained with the largest storage battery 
that has yet been installed — the 460-ton accumulator 
supplied to the Chicago Edison Company by the Electric 
Storage Battery Company of Philadelphia. Each of the 
166 cells of this enormous battery weighs 6, 200lb., and the 
capacity of each cell is said to be 22,400 ampere-hours 
when the time of discharge is eight hours, or 13,750 
ampere-hours when the time is 14 hours. 


CLIV. 

The curve S was obtained with a perfected cell (either 
T B“ or ofl of the original form—that in which the 
pellets of fused lead chloride were used for the peroxide 
as well as for the spongy-lead plate. The curve tells us 
that the battery can be discharged in little over one hour, 
but at a sacrifice of 59 per cent. of the capacity obtained 
when the complete discharge takes place in 12 hours. It 
tells us, moreover, that, even then, the maximum capacity 
is not obtained, for the curve is very appreciably rising 
between the points where the ordinates correspond to the 
abscissæ 11 and 12. This fact signifies that by reason of 
the thickness or the want of porosity of the active material 
in one or both of the plates, the electrolyte requires more 
than 12 hours to obtain full access to it. mbined with the 
additional fact of the high specific capacity, it also means 
that the battery is, electrically at least, an excellent one 
for long-continued discharges, and that the rate of discharge 
is high for so high a capacity. And it further indicates 
that, in spite of its high capacity, the battery is not well 
adapted for short periods of discharge, or, at least, that it 
is susceptible of great improvement if high rate of discharge 
is a desideratum. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any barat should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 
145. Describe, with a sketch of connections, a magnetic cut-in 
ar cut-out for use with a dynamo charging accumulators.— 
T. 


146. Describe an electric brake as used on an electric tramcar.— 


| ANSWERS. 

Question No. 140.— What is the action of a choking ooil ir 
an alternate-current circuit? If one arc lamp taking 10 
amperes is being used on a 100-volt circult, what power 

ill be taken from the mains if a choking coil is used in 
series with the lamp ? 
Best Answer to No. 140 (awarded 10s.).—The action of 

a choking coil on an alternating-current circuit is to adjust 

the pressure, and, therefore, to control the current between 

any two points—such as lamp terminals—and is a form of 
electromagnet with very small ohmic resistance but very 
large inductance, which may be varied as desired by vary- 
ing the position of the iron core in the electromagnet 
relatively to the coil. The function of this coil is to choke 
or throttle the alternating current without dissipating 
energy to the same extent as would be the case if ordinary 

rheostats were used. The only loss attending the use of a 

choking coil is the sum of the ohmic resistance of the coil 

and the hysteresis of the iron core, both of which are- 
comparatively small. The choking effect is due to self- 
induction, whereby a back pressure is produced, the 
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resistance equal to six ohms, then the pressure required at 


tendency of which is to obstruct the current in its own 
path. is self-induction is caused by the whirls or loops 
of magnetic linés belonging to one part of a circuit enclosing 
those of another, so that whenever the current is growing 
or dyiug away these loops of magnetic lines will be cutting 
across some other part of the circuit, and the amount of 
this cutting of magnetic lines that goes on when the current 
of unit strength grows or dies away is the coefficient of 
self-induction (L) which is proportional to the square of 
the number of spirals so reacting, and the presence of an 
iron core helps the magnetic field due to each convolution 
to thread itself around all the other convolutions. 


Let A =the sectional area of the iron in the coil; 
t= the length and = the permeability of the magnetic 
circuit and S representing the number of spirals ; 

then 
24 1 82 
n 10 ` 

It will be seen that the coefficient of self. induction of any 
coil depends upon its form and size, and upon its magnetic 
properties — that is, the quantity of iron in the coil and 
the inductance, and consequently the reactive power, will 
be constant for a given frequency so long as the relative 
‘sae of the iron core and the coil remain the same, but 
y withdrawing the iron core to a greater or less extent 
the inductance, and therefore the reactive power, may also 
be varied. The magnitude of this reactive power depends 
entirely upon the rate of change in the strength of the 
current, and will have its maximum value when the current 
is at zero value, so that it is evident the impressed E.M.F. 
in a circuit containing self-induction is made up of two 
component pressures, one of which overcomes the ohmic 
resistance, and the other overcomes the back pressure due 
to self-induction. Now, if these two component pressures be 
represented by the lines, A C and BC, Fig. 1, respectively at 


H. 


(1 Reactivegey 


Power EME 
Fic. 1. 


right angles to each other, the line A B will represent the 
magnitude and direction of the resultant of these E. M. F. s. 
Now, AB?- A C -BC?; or the impressed E M.F.? = the 
power E. M. F.: + the reactive E M.F.?; and if E- the 
impressed E. M. F., R the ohmic resistance, C = the current, 
then RC = the power E. M. F., and 2 r ~~ LC =the reactive 
E.M.F., (~~) representing the frequency, 


then E=C /R?+(27 ~~ Ly, 
E 
ji ir Ly 


From the above statement it will be seen that C is 
lees than it would be if self-induction were absent, so 
that the quantity of electricity traversing a circuit con- 
taining self-induction is limited by the impedance—i.e., 
JR? (27 ~ L)i—or, in otber words, inductance in an 
alternating-current circuit displaces the current relatively 
to the E.M.F. (or produces a lag), also a back E.M.F. in 
consequence of which the current is impeded or choked in 
proportion to the magnitude of this impedance. Then if 
the ohmic resistance is small, and the factor 2 7 ~~ L 
is large, then the current, and consequently the rate of 
expenditure of energy, in the circuit depends upon the 
magnitude of the reactance. 

ow consider a circuit, taking a current of 10 amperes, 
where it is required to effect a drop in pressure such 
M that in question. Assuming the lamp itself to have a 
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the terminals will be 60 volte, so that a drop of 40 volts is 
necessary. This can be effected by introducing a chokin 

coil into the circuit capable of setting up a reactive EME 
of 80 volts at the frequency employed," which will cause 
a drop in pressure equal to 40 volts, without the attendant 
loss of energy—that is, assuming the ohmic resistance and 
hysteresis of the coil are so small as to be negligible, Fig. 2. 


Choking coil 


æ æ = e = a ü 
LI — æ os 


Fic, 2. 


But in any case the only necessary waste of energy is. 
that due to the ohmic resistance of the choking coil and 
lamp and any hysteresis effect due to either. The connec- 
tions of the choking coil and lamp and the distribution of 
the pressure are shown in the accompany diagram. 

Now, since the impressed E.M. F. in the above question = 
100 volts and the power (or lamps) E. M. F. 60 volta, and 
the reactive E. M. F. due to the choking coil = 80 volts, then 
referring to Fig. 1 we know that A B'- A C 3BC?; 


and if E represents the impressed E.M.F., 
e jj power E.M.F., 
e reactive E. M. F., 


E? =e +¢,°, and ej? = Ea — e, 
= 100? — 602, = 6, 400 
ej? = 6,400, 
. ei = 80; 
then the power taken from the mains will be: 60 * 10 
600 watts+any loss due to hysteresis, and resistance of 


choking coil, which in the above is supposed to be negli- 
gible.—BaAcor. 


Answer to No. 140 (awarded 58.).— The presence of 
inductance in an alternating circuit has the effect of dis- 
placing the current relatively to the E.M F., thus giving 
rise to an idle component of the current, and lowering the 
power factor. But, like many other things, inductance is 
not an unmitigated evil, and in some cases is made to serve 
a very useful and important purpose. The following case 
shows how considerable economy may be effected by press- 
ing inductance into service: The inductance takes the form 
of a choking coil—that is, a coil whose inductance is great 
compared with its resistance. Let an arc lamp which takes 
10 amperes at 30 volts be required to run on 100-volt 
mains; periodicity, 100 ~~ per second. We will treat 
the lamp as.a simple non-inductive resistance and assume 
sine law. The impedance of the coil will be equal (approxi- 
mately) to the reactance = p x L, where p = 27 x periodicity, 
and L=inductance. The resistance of the lamp being 


<- 10 9u dlhs 
4 re 
— 30. 


pea 


then 


then 


taken as tbree ohms, the impedance of the whole circuit, 


AB, across the mains will be /3?+p?L?. Now, the 

current required is 10 amperes, and the P.D, is 100. 

Hence we must have | 
10100 


| —O494 p? L? 
from which we find p L = 9:53, 
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— — — 


L= 955 

2 1 x100 
A coil having this inductance will therefore reduce the 
P. D. so that the lamp will work at 30 volts. 

There is one point which must be noted. If a non- 
inductive resistance is used to reduce the P.D., then the 
P.D. at the terminals of this resistance will be 7 x 10=70 
volts, and the P.D. across the mains is the sum of the 
P.D.’s across the lamps and resistance respectively. But 
if a choking coil be used, then, calling i e the unknown 
P.D. at the terminals of the choking coil, 

(since P.D. — current x impedance) 

i e= 10x pL =10 x 9:53 =95'3 volta. 


The sum, therefore, of the P.D.'s across tbe lamp and 
choking coil respectively, does not give the P.D. across the 
mains. The reason for this lies in the phase difference 
between the two quantities. In the case where a simple 


80 that = '015 henry, 


resistance is used, the two P.D.'s are both in phase with | 


the current; but the P.D. of the choking coil is in 
quadrature with the current, so that in this second case 
the P.D. across the mains is represented by the hypotenuse 
of a right-angled triangle, having its two sides equal to the 
P.D.'s across the choking coil and lamps respectively, as 
shown in the figure. 

The obvious advantage of a choking coil over a simple 
resistance lies in the fact that the former abaorbs very little 
power, and if we could entirely get rid of resistance, the 
coil would absorb absolutely no power. A simple resistance 
in the above case would absorb 7 x 10?=700 watts, while 
the lamp itself absorbs only 10 x 30 =300 watts. 

In reply to the last part of the question, the power taken 
from the mains would be a little over 300 watts.—W. D. 
MACGREGOR. 


Answer to No. 140 (awarded 58.).— The effect of putting 
the choking coil in series with the lamp is to cut off a 
certain number of the effective volts from the lamp, but 
although there may be more volts acrosa the terminale of 
the choking coil than across those of the lamp, and the 
same current goes through both, yet the choking coil 
absorbs much less energy. The reason of this is that the 
current lags in phase nearly 90deg. behind the potential 
difference at the terminals of the choking coil, whilst it 
lags by a much smaller angle behind the potential differ- 
ence at the terminals of the lamp. During slightly more 
than half the period of the applied E.M.F. the current in 
the choking coil will be flowing in the same direction as 
the E. M.F. is tending to drive it, and during the remainder 
of the period it will be flowing in the opposite direction, 
and thus be giving energy back to the circuit. A similar 
effect also holds for the lamp owing to the inductance of 
its series coil, but owing to the much smaller lag produced, 
it is not nearly so marked. 

The power factor, which equals the cosine of the angle of 
lag, is seldom less than 0:8 for arc lamps, whilst for choking 
coils it may be 0:05 or even less. 

Taking the example given, we shall assume that the 
lamp takes 55 volts across its terminale, and that the power 
factor is 0 8. So that the lamp takes 280 watts. We shall 
also assume that the power factor of the choking coil is 0:05. 
The angle of lag of the current behind the potential differ- 
ence at the terminals of the choking coil is, therefore, 
87:1deg., and behind the potential difference at the 
terminals of the lamp it is 36deg. The difference of 
phase between these two potential differences is 51-ldeg., 
and the vector sum of the two is 100, hence the potential 
difference across the choking coil is nearly 89 volts, and, 
therefore, the power absorbed by it is 0:05 x 89 x 10—i.e., 
44:5 watts. Hence, in this case a good choking coil would 
absorb about one-seventh of the total energy taken from 
the mains—namely, 324:5 watts.—T. C. R. 


Question No. 141.—In a public supply at 230 volta, are con- 
sumers paying proportionately less for their light when the 
voltage falls to, say, 200 through want of power at the 
„ the meters used registering in Board of Trade 
units 

Best Answer to No. 141 (awarded 10s.).—Although the 
candle-power of an incandescent lamp falls off rapidly as 
we diminish the voltage, yet as the volts are diminished 


the resistance of the lamp increases, and hence the watts 
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taken by it diminish rapidly, and so we cannot answer this 
question without appealing to experiment. The candle- 
power curve of a 230-volt lamp must be the same as that 
of a 110-volt lamp, as practically the only difference in 
many cases is the proportional increase in the length 
of the filament. The following table gives the result of one 
of Dr. Fleming's experiments on the luminous efficiency of 
a 16-c.p. Edison incandescent lamp : 


Working volte. Candle.power. Watts. Watts candle. 
I G 8 
92 F S 11 
N ME 65- uus . 9 
100 — e 6 7'8 
108 esses IG ea „ 5:6 
A W 84 4 5:2 


From this table we see, for example, that at 110 volts 
we could get an illumination of 144 c.p. by means of nine 


lamps consuming 756 watts, whilst at 100 volts we would 


need to have 16 lamps, taking 1,104 watts. Hence for a 
drop of about 10 per cent. in the volts, we have a drop in 
the efficiency of the conversion of electricity into light of 
over 30 per cent. Of course for larger drops in the 
diy, x the efficiency of conversion will fall off much more 
rapidly.—J. C. R. 


Answer to No. 141 (awarded 58.).— From the appended table, 
by Mr. Preece, it will be seen that any change in pressure 
at the terminals of an incandescent lamp makes a propor- 
tionately greater cbange in candle-power. In fact, a 
variation of 1 per cent. within the Board of Trade limit, 
235 to 225 volts, makes a difference of from 5 per 
cent. to 6 per cent. in candle-power. If we take quantity 
consumed into consideration, 1 per cent. drop in pressure 
would mean about ‘7 per cent. drop in quantity, still giving 
the same 5 to 6 per cent. drop in light : 


259:2 volts = 20 candle-power. 
2569 , = 19 ^" ii 
2546 „ == 18 ) A 
2525 „ = 17 » » 
2500 „ `= 16 » » 
227] „ = 15 ” ” 
225˙4 » = 14 9) » 
222'3 LT] = 13 99 99 


220˙8 „ 


From this it will be seen that a drop of 30 volts on a 
230-volt system, or some 15 per cent., would mean a very 
great difference in light obtained. There have been no 
experiments carried out down to this pressure, so that the 
exact figure is unobtainable, but the decrease would probably 
be 40 per cent. at the very least hat is, a drop of some 12 or 
13 per cent. in the meter bill would cause a decrease in light 
of about 40 per cent. The consumer is thus in reality 
paying very much more for his light at the reduced voltage, 
and from his point of view, leaving out of consideration 
the question of lamp renewals, it is much more economical 
to run the lamps, if anything, above their normal voltage 
rather than below.—H. F. E. B. 


[N.B.—Many answers sent in reply to this question were 
disqualified because the senders did not thoroughly read 
the question. The type of meter is mentioned in the 
question, and was not left for consideration.—Ep. E. E.] 


KINGSTON-UPON-THAMES. 


The following is the fifth annual report of the borough 
electrical engineer (Mr. J. E. Edgcome, M. I. M. E., etc.) to 
the Lighting Committee : 

I beg to present herewith my report for the year ending Dec. 31, 
1898, being the fifth annual report on the working of the electricity 
undertaking of the borough. 

Extension of Machinery and Busldings. —Tbe work of extending 
the buildings for the reception of new machinery, which I men- 
tioned in my last report as being in hand, has been completed. 
The new plant has been installed and is at work, eo that the 
engine-house, which has been extended to 75ft., now contains 
the following plant: two arc lighting sete for public street 
lamps; two exciter sets for supplying exciting current to 
the arc lighting machines and alternators, and for charging 
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batteries for launch and other work; five steam alternators, 
ranging from 40 b. h. p. to 300 b. b. p., the total capacity 
of the alternating plant being 420 kw., capable of supplying 
current to 12,400 8-c.p. lamps burning simultaneously. This is, of 
course, the total capacity, of which one-half should be reckoned 
as spare plant. There are two switchboards, that on the ground 
floor carrying four arc light and three exciter main panels; the 
second is raised 5ft. upon a glazed brick foundation, and contains 
17 panela—seven machine, seven distributing, one distributing 
exciter, one main voltmeter, and one watimeter panels. The 
covered way behind the glazed brick foundation, as well as the 
increased apace behind the board itself, proves very convenient 
for handling cables and connections with absolute safety. The 
boiler-house, which has been lengthened to 88ft., the new 
part being widened to 55ft., contains three 200 h. p. Lanca- 
shire multitubular boilers, with mechanical stokers of the 
sprinkling type, and two 400-h.p. water-tube boilers, fitted 
with superheaters and with stokers of the coking type. 
Beside the two small donkey engines for driving the sprinkling 
stokers, a third larger engine has been fixed to drive the entire 
line of stokers. A large feed pump has been fixed capable of 
supplying all the boilera at the rate of 4,000 gallons per hour. 
The extensions of the steam, exhaust, feed, and blow-off pipes 
have been completed. A new goods entrance has been made into 
the works yard from Ham.road to facilitate carting coal into the 
works. A paved coal yard is now being put down with a light 
tramway to lessen the labour of hand!ing the coal from the yard 
to the boilers, and I hope this will be completed and working in 
two or three months’ time. Filters have been erected for filtering 
the water from the condenser before passing it into the boilers, 
and a filter-house of glass and iron will shortly be erected in front 
of the boiler-house. 

Mains.—Some miles of cable have been laid during the year in 
completion of the scheme sanctioned in 1897, and of which the 
mains in Richmond-road and Albany-park were laid at the latter 
end of 1897. 

High-Tension Feeder Cables.—A supplementary high-tension 
feeder (No 7) of 0:1 square inch section has been laid from the 
works to the Market-place. No. 3 feeder has been extended to 
the new sub- station at Clattern House. A further supplementary 
feeder (No. 5) has been laid from the works to the theatre sub- 
station, and a new feeder (No. 6) has been laid from the works to 
Richmond-road, which will be continued through King’s-road to 
Queen’s-road at Kingston Hill, so as to give a duplicate supply 
to the Kingston Hill district. A high-tension main bas been laid 
from Manorgate-road to the new sub-station in Coombe-lane, and 
another from the corner of Queen’s-road, through Wolverton- 
avenue, to the same sub-station, to enable this district to be 
worked from either feeder. 

Low-Tension Distributing Cables.—The network of cables in the 
centre of the town, laid down in 1893, has been supplemented by 
some miles of distributing cables of 0:2 square inch and 0:3 equare 
inch section, wbich I calculate will be aufficient to supply all 
future needs of this portion of the borough. Theee cables have 
been laid in the Market-place. High-street, Eden-street, St. 
Jamee's-road, Richmond-road, Fife road, Clarence-street, and 
Church-street. Distributing mains have also been laid in a 
portion of Portsmoath-road, in Uxbridge-road, in a large portion 
of London-rosd, in Manorgate-road, and Kingston-hill, and in a 
portion of Wolvecton-avenue, Coombe-lane, and Gloucester-road. 

Sub-Stations. — Large and commodious sub-stations have been 
built in the Market-place, High.street (Clattern House), and 
Coombe-lane, and feeders have n laid to these sub-stations, 
and distributing cables taken from them to the network. Trans. 
formers with a capacity of some hundreds of horse-power have 
been installed, coupled up to high and low tension switch and 
fuse boards, and to distributing low-vension plugboarde, so that 
moet of the low-tension mains are fed from two separate feeders, 
the network in the central portion of the town being fed by all 
seven feeders. In all cases the low-tension cables are subdivided 
in the sub-stations at the plugboards, which provides every 
facility for their being disconnected for testing and other purposes. 

Progress. From the revenue summary table it will be seen that 
the profit on the works for tbe year is £1,221. 7s. 2d , the profit 
after payment of interest is £119. 38. 2d., and the total deficit on the 
undertaking is £1,112. Os. 9d. This, as will be seen from the 
revenue account, is due to the large payments made during the 
year under the heads of payment of interest and repayment of 
capital, so that although our profit on the works has considerably 
increased, the total deficit upon the undertaking is larger than last 
year. To meet the increased demand forcurrent it has been necessary 
to spend large sums upon exteneions of cables and upon buildings and 
plant. The cables, however which have been laid in the centre of the 
borough are, as stated, of sufficient capacity to meet any demand 
that may arise, so that these cables, which have only commenced 
to earn revenue, will continue to do so to an increasing extent, 
and will continue to increase their profit-earning capacity without 
any additional expenditure upon them. Again, the engine -houre is 
of sufficient size to contain two more sets equal to the largest 
installed, or one set of double capacity. so that a large addition 
of revenue-earning pan can be obtained without further expendi- 
ture on account of buildings. There is, therefore, no doubt that, 
although the revenue will increase year by year, the amount 
paid for interest and repayment of capital will not increase 
proportionately. As poin out in previous reports, all the 
machinery is kept in a thorough state of repair, all 
coste of renewals. and repairs being paid year by year 
out of the revenue, so that the proportion of the propert 
which is being purchased by these annual instalments will, 
a the end of each period of 25 years, be a valuable asset 


‘master-General. 
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without charges upon it either of interest or principal. It is nob 
of course suggested that the properties will be worth an amount 
equal to that originally expended upon them, as certain sums must 
be allowed for depreciation, this amount varying according to the 
nature of the property, being necessarily larger for boilera and 
machinery, and less for cables, building, chimney shaft, etc.; but 
I again, however, point out that whatever is in the possession of 
the Corporation at the end of each period of 25 years is an actual 
asset, clear of any charge whatever upon it. The result of the 
year's working shows that we have earned interest upon our 
capital at the rate of 3 per cent , with a further sum of £119. 3s. 
towards the repayment of capital. The number of consumers has 
risen from 163 to 211, an increase of 48 ; and the number of lamps 
connected (in terms of 8 c.p.) has risen to 11,586, an increase of 
2,656. l 


REvENUE Account, 1898. 


Dr. Generation of. Electricity. ' £ s.d. 
Coal and other fuel, incloding carting. £1,751 3 11 
Oil, waste, water, disincrustant pack- | 

ing, gauge-glasses, sweep and petty 


/// ĩ EEE E AET E 174 16 3 
Wages for generation of current......... 507 14 6 
Maintenance of plant. including 
wages, small repairs, incandescent 
lamps, . 8 280 4 9 
— — 2,713 19 5 
Distribution of Electricity. 
Maintenance of mains, including wages of arc lamp 
trimmer, carbons, small repairs, etc. ........... ...... 228 3 11. 
8 P eagan: 
of engineer and assistant, ry 
of clerk bed 2 wee 275 17 4 
Stationery, printing, and advertising... 32 15 3 
General establishment charges—petty . 
cash, office fuel, stamps, etc. ......... 79 14 3 
388 6 10 
Rent, rates, taxes, and insurance........... e 133 13 0 
Special Charges. 
shi on loane TE C j 8 : : 
epayment of principal... . i 
ai i d —————— 2,3383 7 11 
Lamps, stores, tee teuer seo esr sse o iioi 15 8 6 
| £5,812 19 7 
Cr. E s. d 
Sale of current per meter, including launch | 
charginy, less discounte, and after providing for | 
LC SEGIDIT —M———— MÁáÓ ew». 3,827 2 8 
Rental of meters and apparatuuun,:ʒ . . 133 0 6 
Amount for lighting 36 publie arc lampe, at £20 per 
annum, from Jan. 1, 1898, to Dec. 31, 1898 
EDIIDPTILL DCN 720 0 0 
Sündry y. 20 15 8 
4,700 18 10 
Deficit balane e 2 6 1,112 0 9 
45,812 19 7 


LEGAL INTELLIGENCE. 


UNDERGROUND TELEPHONE WIRES. 


In the Edinburgh Sheriff Court on the 23rd ult., Sheriff 
Rutherford gave jadgment on the application on bebalf of the 
Postmaster-General for the consent of the Corporation of Edin- 
burgh to the placing of underground telegraph wires under certain 
streets. Among the grounds on which the Corporation objected 
were that the wires were not required for the purposes of the 
Postmaster-General's Department, but were intended for the use 
of his licensee—the National Telephone Company ; and that by 
the provisions of the Edinburgh Municipal and Police Act, 
1879, thé streets and roads under which it was proposed to lay 
those wires would not be opened up without the consent of the 
Corporation. 

The Sheriff, in giving his decision, said it was true that under 
the Telegraph Act, 1892, the Corporation as road authority had a 
right to veto the exercise of any powers under the Telegraph Act 
by a licensee of the Postmaster-General, but in the case of the 
London Corporation it was held nevertheless that the Corporation 
were not entitled to shackle their consent to works which the' 
Postmaster-General proposed to execute with the condition that 
the wires should not be used by his licensee, the National 
Telephone Company. He saw no reason to differ from the 
conclusion arrived at in that case, first by Mr. Commis- 
sioner Kerr, and afterwards by the Railway Commissioners, 
He thought the objections which they were entitled to 
raise must be objections of a kind which concerned them 
as a road authority, and that here the objection which was 
raised was not in their interest as a road authority at all. As to 
the fourth objection, the Postmaster-General had applied to the 
Corporation for their consent, and because they withheld it the 
matter had been referred to him in pursuance of the Telegraph 
Act, 1878. If the Corporation were right, no differences, in the 
sense of the Act, could have arisen between them and thp Post- 
He wás of opinion that no relevant or sufficient 
reasons had been stated by the Corporation for declining to give 
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fore prepared to give consent, as he was empowered to db by the 
third section of the Telegraph Act. 1878. 
No expenses were allowed. — Yorkshire Post. 


COMPANIES’ MEETINGS AND REPORTS. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY, 
| LIMITED. 


The ordinary annual general meeting of this Company was held 
on Wednesday last at Winchester House, E. C., Sir David L. 
Salomons in the chair | 

The Chairman, before proposing the adoption of the report, 
referred to the loss to the Board by the death of the Earl of 
Suffolk. He then said that on that occasion they were recom- 
mending a dividend of 4 per cent. less than in the previous year. 
The shareholders might be afraid that a crisis had’ come in the 
Company's history, but when he had explained the facte they 
would see that this was not the case. Permission had been granted 
some time ago for the Board to increase the ordinary share capital. 
and last year an amount of £200,000 was issued. They would 
understand that though it had been issued it did not bring in its 
share of the revenue during the period dealt with. This, of course, 
made considerable difference. Also, up to the end of 1897 it had 
been the custom to charge a portion of the management to 
capital expenditure, but this custom had been stopped, and the 
whole amount was charged to revenue. The Board had also 
found it advisable to reduce the price of electricity from 8d. 
to 7d. per unit, ‘and this had been done. The reduction was 
apparpotly much Xppreciated, as the number of applications hat 
increased considerably. Ocher sources of decrease might be found 
in the extremely bright weather, there being practically no fog, 
and to the increased cost of coal. All these things combined 
accounted for the reduction. If the ordinary capital bad remained 
the same, the dividend would bave been 74 per cent. instead of 
6 per cent. Their buildings on the river side had now been taken 
over bya shipping company, and this would bring in about £4,000 
per annum for ground rent, and they would receive the cost of the 

vildings. They had had some few alterations at their works, 
but compared with other London companies they produced elec- 
tricity quite as cheaply, if not cheaper, than all of them. The 
total number of lamps connected up till that date was 365,560, 
and the applications received, 382, 750, leaving juet over 
17.000 awaiting connection. They believed they had the most 
difficult lighting area in London, or, io fact, in the world. The 
full load was only required for a short time in the year, and 
aleo in the day. The time when the lighting was really paying 
ranged from about 3.30 p.m. to 8.30 p.m. They bad a sufficient 
reserve of plant to enable them to connect a very large number 
more lamps. Some very absurd ramours had been put about that 
the capital of the Company had been watered. This he assured 
them was not the caee. The directors intended to oppose with all 
their power the applications for provisional orders made to the 
Board of Trade by the Charing Cross and Strand Electricity 
Supply Corporation, the Smithfield Markets Electric Supply Com- 
pany, and the Metropolitan Electric Supply Company, and the 
objections of their Company thereto were now being considered by 
the Board of Trade. ith regard to the case of the Company 
opposing the entering into the City area of outside companies, he 
might sdd that it seemed inconceivable that the Board of Trade 
would now depart from their previous course. The Corporation 
also had not given their sanction to the scheme, and the directors 
anticipated that the Board of Trade would refuse the demand. 

The motion was seconded by Colonel B. H. Martindale and 
adopted. 

Mr. H. Young asked if it was not a fact that, owing to certain 
machinery not being delivered, the correct preesure had not been 
kept up and some of the meters registered too much and others 
too little ? 

Mr. Roberts said there was one point about the threatened 
opposition. He had made numerous enquiries of various customers 
as to the supply, and in most cases found that the light was giving 
dissatisfaction. | 

Mr. Prevost said he presumed that at the time the sliding scale 
was instituted it was known that it would make a great difference 
in the dividend, and that being so he wished to ask whether the 
directors did not think that & premium of £8 on the new sbares 
was too large. Some of the shareholders would be a bit funky 
about taking up the new capital, and he thought the least the 
directors could do was to issue the next shares at par. 

Mr. Braithwaite asked whether, if by any chance any other 
company got access to the City, this Company would not be 
relieved of the onerous contract which it had at present with the 
ur / Corporation ? 

he Chairman, in reply, said that for a few days during the pust 
year an unfortunate state of things did exist which might have 
caused the Company some loss, but the difficulty was due to two 
causes over which they bad no control—namely, bad coal and the 
non-delivery of steam-pipes up to contract date, He was sorry to 
say people had been going round the City with petitions and had 
made representations which were absolutely untrue. Sometimes 
complainte from consumers were numerous; on the whole they 
were exceedingly few in number. In the majority of cases the 
people themselves were to blame. With regard to the price at 
which the new capital would be issued, it was impossible for him 


to tie the bands of the Board, As to the applications for pro- 
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the consent required by the Postmaster-General, and he was there - 


visional orders made to the Board of Trade by other companies, 


the chairman read a letter which the Corporation had directed to 
be sent to the Board of Trade, stating that, having ard to the 
terma of the agreement entered into for lighting the City by elec- 
tricity, the Corporation was unable to approve of the orders, and 
under the circumstances they had no observation to make in 
reference thereto. That letter showed clearly what was in the 
minds of the authorities. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY 
CORPORATION, LIMITED. 


The annual general meeting of this Company was held at the 
offices, Maiden-lane, on Monday. 

Mr. W. F. Fladgate presided, and, in moving the adoption of 
the report and statement of accounts (which were published in 
our last week's issue), referred to tbe satisfactory progress that 
had been made by the Company during the period under review. 
Their new areas, the southern portions of Holborn and St. Giles, 
had been unproductive so far, for the reason that it had not yet 
been possible to connect up the mains there. But the Board had 
po reason whatever to doubt that when they were in a position to 
do so, they would be productive of great gain to the Company. 
A memorial, with 5,000 signatures appended, had been obtained 
in support of their application for a provisional order for lighting 
the City, and these signatures were those of firms and corporations 


of the highest standing. They included 29 of the leading bankers, 


81 of the principal insurance offices, and 82 newspaper proprietors. 
This, he thought, was sufficient to show that a l class of 
persons in the City were of opinion that competition should 
prevail there as in other districts of London. If their Company. 
could secure from the Board of Trade and from Parliament the 
powers for which the directors were asking, he did not hesitate to 
aay that it would be a good thing for them. Their net earnings 
during the past year amounted to £21,377, as compared with 
£18,907 in the previous year, and thie-enabled them to recommend 
the payment of a dividend on the ordinary shares at the rate of 
8 per cent., and to carry forward £3,292 after making substantial 
reserves. 

Mr. G. H. Brougham Glasier seconded the resolution, which 
was unanimously carried. 

The following motion, proposed by the Chairman, seconded by 
Mr. Glasier, and supported by Colonel Young, was ei red 
passed: That the capital of the Company be increased by the 
creation of 20,000 new ordinary shares of £5 each, to rank equally 
with the existing ordinary shares in the capital of the Company, 
and that such shares be offered in the first instance to the 
members in accordance with Clause 4 of the articles of association 
of the Company, and tbat the directors be, and they are hereby 
empowered to fix the issue price and the terms of issue." 

The proceedings closed with the usual votes of thanks. 


LONDON ELECTRIC SUPPLY CORPORATION, LIMITED. 


The ordinary general meeting of this Oompany was held 
yesterday at Cannon.street Hotel, E.C., Lord Wantage, V.C. 
presiding. 

The Chairman said the capital of the Corporation had been 
reduced by £222.000 by writing down the nominal amount of the 
ordinary sbares from £5 to £3 each. This reduction had enabled 
the Board to write off £181,688 on various works in the capital 
account, and the whole of the preliminary expenses and debenture 
discount accounts. The capital account then stood at £736,521. 
The issue of £200 000 first mortgage debenture stock enabled the 
Board to, pay off the whole of the debenture debt and loans on 
June 30 last, and the undertaking passed again into their hands 
from July 1. The number of lighte added during the year was 
31,221, being an increase of 25 per cent., the total number of 
ligbts at Dec. 31 being 155,319, and the same ratio of increase had 
continued in the present year. The new 2,000-h.p. plant was finished 
in October, and had worked satisfactorily during the winter. New 
distributing mains had been laid from Newington-causeway to 
Greenwich, and in the whole of their compulsory area in Bermondsey 
and partly in Rotherhithe. The plant and machinery had worked 
satisfactorily during the year, and had been entirely maintained 
out of revenue, The prolonged strike in the South Wales coal- 
field added materially to the generating costs during the year, coal 
having to be obtained from the North, and extra hands put on in 
connection with it. The profit for the half-year ended Dec. 31 
was £13,535, which, with interest on deposits, made a total of 
£13,827. Out of this the interest on debentures—viz., £3,344. 
3s. 7d.—had been paid, leaving £10.482. 19s. 7d. to be dealt with. 
The Board propose to deal with this amount by payment of a 
dividend of 6 per cent. on the preference shares for the half-year 
ending Dec. 31, carrying forward a sum of £3,275. 98. 7d. 

The report was seconded by Mr. R. de Q. Quincey and adopted. 


— — — 


W. T. HENLEY’S TELEGRAPH WORKS COMPANY. 


The twentieth ordinary general meeting of this Company was 
held on Friday last at Cannon-street Hotel, E.C. 

Mr. 8. Gedge, M.P., who presided, congratulated the share- 
holders on the increase in the dividend and bonus. This amounted 
to 2 percent. more than was paid last year. Since 1895 their 
share capital had been morearea | by 27 per cent., and the value of 
their freehold land, buildinge, etc., had aleo advanced to the same 
extent, and while their ordinary ehare capital was £150,000, it was 
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represented by freehold land, buildings. etc., of the value of 
£150 809. In the same period their stock · in trade had increased 
by 166 per cent., and in December last was £116,082 Less than 
4 per cent. of this was old stock, and this was being written down 
year, and it was by no means overvalued at the sum of a 
little over £4,000. The remainder was very largely expenditure on 
orders in hand. If they had completed three-fourths of an order 
they would only put down three-fourths of the cost, but they would 
nottakecredit tor thethree-fourths of the profit that had been earned. 
The stock-in-trade consisted of a considerable quantity of raw 
material, in valuing which they looked at two things — what they 
had paid for it and what the market price was. If the articles 
repreeented by this item has risen in value since they were bought 
they were put at their cost price, while if they had fallen in value 
they were taken at the market price. They were very careful not 
to make an over-estimate. A considerable amount of the eum 
mentioned also represented stock in-trade for orders which had to 
be met immediately. In the old days, when they had not suffi 
cient capital, they could not supply the goods wanted until they 
had made them, but they now kept a sufficient stock to meet 
orders immediately they received them. In regard to the 
current year, they were still continuing their progress. The 
orders ap to that day were just 28 per cent. more in 
value than a year MO although last year they received a 
very large order ind the week before their meeting. This 
year they had not had the fortune to obtain such an order, but as 
a rule the large orders did not yield so good a profit in proportion 
as the smaller orders. The £10 shares issued last year were offered 
at £18 and subscribed for at that figure, and the £20,000 premium 
thus made was put to the reserve fund. They were also trans- 
ferring to this fund the ordinary £7,500 which for the last three 
years they had added to it, and the reserve account now stood at 
£62,500. The shares were taken up by the shareholders without 
the least expense by way of commission or otherwise, a point to 
be particularly observed at a time when so much was being said 
about large commissions being improperly paid by directors of 
companies to get out their capital. He could say they paid no 
commission at all, except to their. own agents. The reserve 
under the cable - repairing contract with respect to the 
Bahamas and Florida cable amounted to £5,352. This cable 
was laid in 1892, and since then not a single penny had been 
expended on it, the only expenee being a small one on repairs 
tocable hute. The cable laid by the Company in 1891 between 
Halifax and Bermuda he understood had also not required any 
expenditure, although this was a matter out of their own hands. 
These facts, however, showed that their under-water work was 
exceedingly good. Since 1895 the net profits of the Company had 
ceased by 45 per cent., and the dividends and bonus had risen 
ually from 8 to 14 per cent. Their new works would be ready 

or opening in July. 
ut was seconded by the Hon. Randolph Stewart, and 

opted. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE 
COMPANY, LIMITED. 


The thirty-fifth annual meeting was held on Tuesday at the 
ofüicee, Old Broad.street, Sir Ro G. W. Herbert presiding. 
The report, already published in a former issue, was adopted: 
In the course of the discussion general eatisfaction was expreesed 
at the establishment of a pension fund. 

The Chairman stated that the scheme would not at present 
extend to the mechanics and operatives at the works, whose 
position was different from that of the clerks. There had been an 
increase in the coet of coal and raw material, therefore they had 
been obliged to raise the prices of their manufactured work. 
With reference to the large amount they carried forward, with 
their uncertainty of obteining considerable orders, and their desire 
to maintain a steady dividend, they thought it best to carry 
forward all they could within reasonable bounds. Under their 
articles of association they were obliged to have a reserve fund of 
£50,000, and this amount was in console. There was a prospect 
of good employment for their works in the current year. 


IMPERIAL TRAMWAYS COMPANY. 


The general meeting of shareholders was held on Tuesday at 
the os Hotel, Broad-street, Bristol. Mr. George White 
presided, N 

The Chairman said with regard to the London United Tram- 
Ways that, with powers to convert eight miles of ite existing line 


into electric lines and authority to build another 13 miles of route. 


of electric tram ways, there was a very bright prospect. He had 
great hopes that in about 12 months hence the whole electric 
system of tramways would be in operation. The scheme to extend 
the lines from Brentford, through Twickenham, Teddington, and 
Hampton Wick, to Hampton Court would prove of such immense 
value to the whole of London's six millions of people that he could 
nos doubt the Light Railway Commissioners would grant the 
necessary powers, in which case they would have a route length of 
about 35 miles of electric lines in the West London suburbs. The 
Acton Urban District Council had asked them to tender for the 
tupply of electricity for lighting their district. The Middles- 
brough, Stockton, and Thornaby electric tramways system, which 
was opened for public traffic on July 16 last, over which nearly 
foar millions of passengere were carried, had earned £21,092 up to 
Dec. 31, resulting in a net dividend of 7 per cent. upon the outlay. 
At the request of the local authorities, they were promoting about 
âx miles of extensions of their electric tramways under the Light 


Railways Act, and they hoped to obtain the necessary powers 
within the next few months, and lose no time in building the lines. 
In May they would deposit plane and an application for the con- 
struction of eight miles of electric lines in Darlington. The general 
result of the year's working was that out of the available surplus, 
after paying debenture interest and also 6 cent. on the 
preference shares, the directors recommended a 74 per cent. 
dividend on the new ordinary capital of the Company. 

The report and dividends were carried. Mr. George White was 
re-elected a director, and Messrs. James Fraser and Sons were 
re-elected auditors. The remuneration of the directors, including 
that of the managing director, was fixed at £750.  . 

A special meeting was afterwards held, at which the following 
resolution was confirmed: That the draft order now being pro- 
moted before the Light Railway Commissioners, entitied ‘ An order 
authorising the construction of light railways in the counties of 
Durham and York,' be, and the same is hereby, approved, subjeot 
to such additions, alterations. and variations as tbe Light Reilway 
„ or the Board of Trade may think fit to make 
therein.” l . 


BRIGHTON AND ROTTINGDEAN SEASHORE RAILWAY 
COMPANY. 


The annual meeting of the Brighton and Rottingdean Seashore 
Electric Tramroad Company was held on the 28th ult, 

The directors, in their report, state that the car ran throughout 
the whole of last year. The number of passengers carried in the 
year 1898 was 112,548, and the total receipts £2,752, 33. 3d. The 
working expenses amounted to £1,859 68. Id., and the net profit 
to £892 17. 2d., which was just sufficient, after providing for 
insurances and fixed charges, to pay the interest on debentures 
and loans. The electric supply was now obtained from the 
Brighton Corporation, which dad enabled the staff to be much 
reduced, and tbe ensuing year should show a considerable reduc- 
tion in working expenses, so that the directors confidently 
anticipate that s dividend will now be earned. It was stated 
that the directors had been negotiating for some time with a firm 
with a view to getting a second car on lease. 

The report was adopted. | 

The retiring directors. Alderman J. J. Clark and Mr. R. J. Pope, 
were re-elected. Mr. W. J. D. Boult, of 27, King-street, Cheap- 
side, was appointed auditor in place of Mr. E. J. W. Sang, who 
had been co-opted on the board of directors. 


—— 


GATESHEAD TRAMWAY COMPANY. 


The seventeenth annual meeting of shareholders of the Gates- 
head and District Tramways Company was held on Wednesday at 
the depót of the Company, Gateshead. The report, which recom- 
mended a payment of a dividend at the rate of 2 per cent.. and the 
carrying forward of a balance of £2 004. 3a. pending the final com- 
pletion of the arrangement between the Company and the British 
Electric Traction Company, Limited, was adopted. 


BIRMINGHAM ELECTRIC SUPPLY COMPANY. 


The report of this Company for the year 1898 states that the 
sale of the sale of the Company's business to the Corporation 
requires the confirmation of Parliament. The amount of net 

rofit, including £989 brought forward from last year, is £18,516. 
t is proposed to pay a dividend of 6 per cent. per annum, which 
payment will absorb £11,999, leaving £1,209 to be carried forward. 
Any subsequent profite will go to the Corporation. 


CHELSEA ELECTRICITY SUPPLY COMPANY, LIMITED. 


Directors: J. Irving Courtenay (chairman); Nugent Daniell ; 
Emile Garcke; G. N. Marten; Major-General Webber, C.B. 
(retired R E.). Managing engineer: Frank King. Secretary: 
S J Cluer. U^ 

Report of the directors (with abstract of accounte) to be sub- 
mitted to the shareholders at the ordinary general meeting of the 
Company to be held at their head offices, 19, Cadogan gardens, 
S. W., on Monday. March 6, 1899, at 11.30 a.m. : 

In November, 1898, an issue of £40,000 debenture stock was 
made at the price of 1084 per cent. This issue was fully paid up 
in January, and a Stock Exchange quotation bas been applied for. 
Tbe balance of premium received in 1898, after deducting expenses 
of issue and certain special law and incidental expenses, has been 
carried, as on previous occasions, to the reserve fund. The total 
of the reserve fund now stands at £46,818. 33. 4d. The whole of 
the authorised share capital (£200,000) has now been issued, and 
debenture stock to the amount of £100,000 hae also been issued. 
It becomes neceesary, therefore, to take powers to increase the 
authorised share vapital so that future issues may be made as 
required by the progress of the business. The proposed alteration 
of the articles of association of the Company in regard to direc- 
tors’ fees does not increase the amount now payable under 
Article 70 until a dividend of more than 6 per cent. is 
peo on ordinary share capital. Early in last year the share- 

olders approved a draft Bill for the compulsory purchase of 
certain properties required for the pur of the business. That 
Bill was successfully catried through Parliament, the Chelsea 
Compeny being the first to obtain an Act for powers for compul- 
sory purchase of land within the area of supply. The result of the 
Act ia to enable the Company to acquire at reasonable cost such 
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lands and premises as it requires. The sum of £2,500 has been 
added to the renewale and depreciation fund out of the net 
revenue. After deducting this amount, and after payment of 
interest on debenture stock (£2,822. 15s. 10d.), there remains a 
balance of £12,923. 38. 6d. The directors recommend that this 
balance shall be applied as under : interim dividend of 6 per cent. 
per annum on tbe preference shares for the half-year to June 30, 

898 (paid July 1, 1898), £900 ; interim dividend of 5 per cent. per 
annum on the ordinary shares for the half-year to June 30, 1898 
(paid July 1, 1898), £4,250; dividend of 6 per cent. per annum on 
the Jpeeiscenoe shares for the half-year to Dec. 31, 1898, £900; 
dividend of 7 per cent. per annum on the ordinary shares for the 
half-year to Dec. 31. 1898, making a total dividend of 6 per cent. 
for the year, £5,950; balance to be carried forward to next 
account, £923. 3& 6d. The number of lamps connected on Dec. 31, 


1898, was 112,587, an addition of 15,949 during the year. The 
retiring directors, Mr. Nugent Daniell and Mr. E. darcke, are 
eligible for re-election. The auditors, Messrs. Cooper Bros. and 
Co., offer themselves for re-election. 
REVENUE Account, YEAR ENDING Dec. 31, 1898. 
Dr. Generation of Electricity. £ a. d. 
Coal or other fuel, including ex- 
nses on the aammnme . 4,494 18 7 
Oil, water, cotton waste, and engine - 
room stores 661 9 2 
Wages of men and proportion of 
engineers’ salar ies 1,752 5 7 
Repairs, maintenance, and renewals 
as under: buildings, £207. 12s. 8d.; 
engines and boilers, £796. 17s. 2d. ; 
dynamos, £29. 55.; instruments, 
tools, and sundries, £183. 16s. 3d.. 1,917 10 1 
Sundry costs not included in the 
, iiie isi VON SEU ede 197 17 8 
— — 39,324 1 1 
Distribution of Electricity. 
Wages at out- stations, meter winding, 
and reading . 949 9 3 
Stores used at out- stations 83 19 2 
Repairs, maintenance, and renewals 
as under: mains, £68. 8s. 10d.: 
accumulators and apparatus at dis- 
tributing station and motor-trans- 
formers, £387. 5s. 7d.; meters on 
consumers’ premises, £46. 15s. 10d. 502 10 3 
— — 1,535 18 8 
Rent, Rates, and Taxes. 
Rente payabllWe . . 626 7 6 
' Rates and tres . 1.233 2 1 
i z —— 1,859 9 7 
ement Expenses. 
Directors’ remuneration dE jean’ " 0 0 
Salaries of staff q Td 1,112 14 2 
Salary or commission of collector...... 120 0 0 
Stationery and printing e 144 14 1 
General establishment charges . 265 13 7 
Auditors of Company ............... . 52 10 0 
— — 29g, 695 11 10 
Law and parliamentary expenses q 33 10 1 
Special Charges. 
Insurance Me — 245 12 7 
Wayleaves M ĩ·-wA ĩ³ é 8 7 0 0 
252 12 7 
Balance carried to net revenue account ............... 16,661 17 1 
£31,363 O 11 
Cr. £ s. d. 
Sale of current (less allowanoes made) . . 29 473 13 4 
Rental of meters alsa E nas dcn oa Vua Fea zd 1,215 2 3 
Transfer fes x 60 15 0 
Rente receivable, discounts, and sundry small 
e ß OE aS CIS UE seensee 613 10 4 
1,363 0 11 
Dr. GENERAL BALANCE SRExr, Dec. 31, 1898. E s. d. 
Capital account—amount received . .................. 292,620 0 0 
Sundry creditors for plant and buildings ............ 6,662 16 6 
Sundry creditors on open account . 3,342 16 11 
Debenture stockbolders for interest accrued ......... 1,423 14 0 
Reserve fund, being balance of premium 46818 3 4 
Net revenue account—balance at credit thereof, 
£12,923. 3s. 6d.; less interim dividend paid, 
fd e 7,773 3 6 
£358,640 14 3 
Cr. N E s.d. 
Capital account—amount expended, £332,291. 9a, ; 
less renewals and depreciation fund account, 
2040. redacti ester ee o erai Doo v teases ewensceweensees 323,621 9 0 
Stores on hand—coal, £354. 18s. 8d.; general 
stores, 4, Obbi . . m 4.360 18 8 
Sundry debtors for current supplied, etc., less bad 
debts ded ute . 12,198 14 4 
Cash at bankers, £18,490. 12s. 9d.; in hand, 
£38. 194. W... c Saiten * 18,529 12 3 
£358,640 14 3 


DUBLIN AND LUCAN TRAMWAY COMPANY. 


The half-yearly general meeting of the proprietors of the 
Dublin and Lucan Steam Tramway Company was held on the 
23rd ult. in the Conyngham-road Terminus, Mr. Wm. Mooney, 
chairman of directors, presiding. The report, which was adopted, 
states that, notwithstanding the transition period from steam to 
electric haulage through which the Company is still passing, and 
the consequently reduced tram service, the net income of the past 
half-year will be sufficient not only to pay the debenture interest 
and preference dividend. but, in addition, to discharge one half- 
year of the latter, which had been previously in arrears. The 
directors were disappointed that more rapid progress has not been 
made with the electrical equipment. The delay had been occa- 
sioned entirely by the difficulty in procuring a suitable site for a 
station, but one had been secured recently, and the line would 
probably be workiog by electricity before the next half-yearly 
meeting of the Company. 


NOTTING HILL ELECTRIC LIGHTING COMPANY, LIMITED. 


The twelfth ordinary general meeting was held on Wednesday 
at 140, High.street. Notting Hill- gate. Sir. William Crookes, 
F.R.S , presided. The report and the payment of a dividend at 
the rate of 6 per cent. per annum, lees income tax, on the ordinary 
sharee were agreed to. 

An extraordinary general meeting was afterwards held, at which 
the resolution approving the Kensington and Notting Hill Bill 
was confirmed. s 


HOVE ELECTRIC LIGHTING COMPANY, LIMITED. 


Directors: Colonel A. J. Filgate, R. E. (chairman); Colonel H. 
Wood. C. B. (vice-chairman); Harold A. Hoare, Eeq.; Carleton F. 


Tufnell Esq. Engineers: Messrs. Crompton and Co., Limited, 
3 and Chelmsford. Secretary: Francis R. Reeves, Esq., 


Seventh report of the directors (with abstract of accounts) to be 
A at the annual general meeting of the shareholders to be 

eld at the City Terminus Hotel, Cannon- street, E. C., on Wednes- 
ee March 8, 1899, at 12 noon: 

he directors beg to submit the annual statement of accounts 

and balance-sheet made up to Dec. 31, 1898, and have pleasure iu 
again reporting that the progress of the Company continues eatis- 
factory. The units sold to customers during the past year were 
350,354, as compared with 268,243 for the previous 12 months, 
while the revenue amounted to £9 480. 7e. ld.. as against 
£7,269. IIS. 4d. in 1897, an increase of £2,210. 158. 9d. On the 
other side of the account the gross expenditure of £4,390. 8s. lld. 
is an increase of only £723. 7e. 3d. over the expenditure of tbe 
previous year. The net result is a profit for the year of £5,089. 
18s. 2d., an increase of £1,486. 8s. 6d. over the profits for the 
year 1897. In congratulating the shareholders upon the 
excellent result the directors would point out that the reduc- 
tion in price of current, mentioned in last year’s report, 
has been amply justified, as it bas bad the effect of increasing 
the number of customers and the demand for current. The 
directors have no doubt that the most profitable policy which can 
be adopted by the Company will be to further reduce the price, 
but until the station bas been enlarged, and ample provision made 
for dealing with s further greatly increased demand for current, it 
will, in the opinion of the Board, be inadvisable to make any further 
reductions. The number of lamps and motors connected to the 
Oompany’s system at Dec. 31 last was equivalent to 36,967 8-c.p. 
lamps and the number of houses connected to 513, as compared to 
27,777 lamps and 397 houses at Dec. 31, 1897. To the net revenue 
of £5,089. 18s. 2d. has to be added the sum of £214. 13s. 2d., 
balance brought forward from last year, making a total amount of 
£5,304. lls. 4d. After dedncting debenture interest paid and 
accrued, and the interim dividend paid in October last, and pro- 
viding for income tax, there remains a net balance of £3,264. 
15s. 3d. at the credit of the revenue account. The directors 
propose to write the sum of £247. 17s. off the preliminary expenses 
account, to place £1,000 to the reserve fund, to declare a dividend 
(payable on April 15 next) at the rate of 8 per cent. per annum for 
the half-year on the share capital, making, with the interim divi- 
dend, 64 per cent. for the year, and to carry the balance, 
Is. 5d., forward. The reserve fund, by the addition now pro 
to be made, will stand at £5,287. 17a., and a further sum 
of £191. 3s Id. has been added to the depreciation and 
maintenance reserve account, which now stands at £1,105. 13s. Id, 
Since the date of the last report the directors have issued 1,000 
of the new £5 shares at the price of £7 each, the premiums being 
added to tbe reserve fund. They have also issued £700 of 4 per 
cent, debenture stock, making the total debenture charge at the 
present date £25,000. During the year now past the expenditure 
on capital account was £10,641, bringing up the total capital 
expenditure at Dec. 31 last to £77,450. 12s. 2d. Two new steam 
dynamos of 350 h. p. and 40 h.p. respectively, besides an additional 
Babcock and Wilcox boiler, have been placed in the generating 
station. Over £4,500 has been expended on new mains an 
strengthening the existing feeders and mains, and £1,120 on 
additional meters and demand indicators. The continual increase 
in the Company's business has forced upon the directors the con 
sideration of the extension of the lighting station and additions 
to the generating plant therein. To meet the cost of these and of 
further extensions to the Company's mains, it will be necessary to 
raise additional capital. The directors propose, therefore, to issue 
the remaining 1,000 £5 shares, bringing the total subscribed capital 
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of the Company up to £50,000, and such shares are offered to the 
members pro rata according to their holding in the Company at 
the price of £7. 10a. per share. It is further proposed that the 
nominal share capital of the Compeny shall be increased to 
£100,000 by the creation of 10,000 additional shares of £5 each, 
the new shares to be issued as and when required. The necessary 
resolution will be submitted to the meeting. The directors regret 
to report the death of Mr. Robert Payne, F.C.A., who had been 
auditor of the Company since its commencement. They have 
appointed as auditors of the Company for last year Messrs. J. H. 
Duncan and Co., chartered accountants, of 39, Coleman-street, 
who now offer themselves for re-election for the current year. In 
accordance with the articles of association Mr. Harold A Hoare 
retires from the board of directors by rotation, but offers himself 
for re-election. 


REVENUE ACCOUNT, YEAR ENDING Dec. 31, 1898. 


Dr. Generation of Electricity. £ s d. 
Coal or other fuel, including dues, 

carriage, unloading, storing, and 

all expenses of placing the same on 


the Works cosses £1,289 8 0 
Oil, waste, water, and engine-room 

[lj a o A E TA 179 3 8 
Proportion of salaries of engineers, 

superintendents, and officers ......... 254 12 0 
Wages and gratuities at generating 

Nals 572 7 2 

2, 295 10 10 
Repairs and Maintenance. 
Amount expended............. ......... .] 408 16 11 
Balance set aside in accordance with 
the contract with Hove Commis- 
sioners .........cccececescecsssceees ener 191 3 1 
— — 600 0 0 
Rente, Rates, and Taxes. 
Rents payable.................... eere 188 3 4 
Rates and taxes ...... mr HR 47 10 2 
———— 230 13 6 
. Management Expenses. 
Directors’ remuneration ........ ......... 450 0 0 
Salaries . ..........0. cese certet 421 15 2 
Stationery and printing .................. 53 0 7 
General establishment charges ......... 179 14 8 
Auditor of Company. . . . 10 10 0 
— — 1.115 0 5 
Special charges —insurances . . . .. . — 149 4 2 
Total expenditure ... .........e eene 4,390 8 11 
Balance carried to net revenue ...............-. eene 5,089 18 2 
£9,480 7 1 

Cr. £ s.d. 
Sale of current (350,354 unite)—private consumers, 

after allowing rebates and providing for bad debts 8.770 1 3 
Public lighting...... ————— À—Á— 178 1 9 

8,948 2 3 
Rental of meters and other apparatus on consumers’ 
..! isi dus ß TOR AS a RUIT 2 dedica à 529 12 4 
Transfer ed ⅛ðà⁰¹Vv vaae in enda 212 6 
£9,480 7 
GENERAL BALANCE-SHEET, Dec. 31, 1898. 

Dr. Liabilities. £ s. d. 
Capital account - amount received 43,910 0 0 
44 per cent. debentures s q 7.300 0 0 
4 per cent. debenture stokk˖˖˖n˖n . .. 17,700 0 0 
Loans from banker . . 1.000 0 0 
Sundry or editors i . 3,002 4 2 
Consumers’ depoeitdt . . q R 72 0 0 
Creditors for interest . .. 169 1 3 
Unclaimed divid ends . 16 18 6 
Reeerve poe 0 ( m vausacicaaes 4,287 17 0 
Depreciation and maintenance account reserve fund 1,105 13 1 
Net revenue account—balance at credit. 3,264 15 2 

£81,828 9 2 

Cr. Assets. E s. d. 
Capital account - amount expended for works 77,450 12 2 
Stores on hand Dec. 31, 1898: coal, £44. 2s. ; oile, 

waste, and general stores, £31. 53. 9d. ............... 75 7 9 
Sundry debtors for current supplied, etc., to Dec. 31, 
gl WE 3,933 18 7 
Cash at bankers, £318. 16s. 8d. ; in hand, £49. 14s. 368 10 8 

£81,828 9 2 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY COMPANY, 
LIMITED. 


Directors : Alderman T. G. Gibson, J.P. (chairman): Dr. Robert 
s penes Watson; Dr. J. T. Merz; Colonel F. F. Sheppee; J. 

ennant, Esq. ; J. H. Armstrong, Esq. 

The eleventh ordinary general meeting of the Newcastle-upon- 
Tyne Electric Supply Company, Limited, was held at the Com- 
panya office, New Bridge-street, Alderman T. G. Gibson, chairman 


directors, presiding. The report, given in detail herewith, 


was adopted, and a dividend of 44 per cent. for the half-year ended 
Dec. 31 was declared, making 8 per cent. for the year. Dr. Spence 
Wateon and Mr. James Tennant, the retiring directors, and Mr. 
Thomas Harrison, retiring auditor, were re-elected. 

The report of the directors for the year ended Dec. 31, 1898, 
states that the demand for electricity continues to improve, the 
units sold having been 803,789, against 660,906 last year. The 
total profit for the year, including the balance brought forward 
from last year, represente a sum of £6,020. 18s. 3d. Out of this 
the directors recommend a dividend of 8 per cent. for the year, on 
account of which an interim dividend of 34 per cent. was paid on 
July 15 last, leaving a further dividend of 44 per cent. now payable 
to the shareholders. The total dividend will absorb £4,026. 18s. 1d., 
and the directors propose to deal with the balance of £1,994. 
Os. 2d. as follows: to increase the reserve and depreciation account 
by a further sum of £1,000, which, together with the premiums 
on shares issued during the year increases the account to £7,700 ; 
to carry forward to next year the balance of £994. 0s. 2d. 
The capital expenditure has been increased during the year by 
about £15,000, in which sum is included the cost of another large 
set of generating plant and the general extension of the Company's 
system to meet the growing demand for electrical energy. Arrange- 
mente are being made for still further increasing the capacity of 
the supply station, and also for supplying continuous current for 
power and other purposes, for which several applications have 
already been received. The special expenditure above mentioned 
has been met by the issue of 3,000 new shares, sanctioned at the 
last meeting of shareholders. The retiring directors are Dr. R. 


Snence Watson and Mr. James Tennant, who are eligible and 
offer themselves for re-election. The auditor, Mr. Thos. rison, 
also retires, and is eligible for re-election. 

Dr. BALANCE-SHEET, Dec. 31, 1898. £ 8. d. 
Nominal capital—20,000 shares of £5 each............ 100,000 0 0 
Issued and allotted—9,370 shares, fully paid......... 46,850 0 0 
3,000 shares, £1. 58. called un x 3.750 0 0 

50,600 0 0 
Calls paid in ad vandedei . 2. 2,548 10 0 
53,148 10 0 
Five per cent. mortgage debentur es . 25,000 0 0 
Creditors on sundry accounts ........... ........ ... 17,428 16 2 
Reserve account, as at Dec. 31, 1897 £5,204 3 7 
Added from 1898 profits 1,000 0 0 
Premium on issue of 3,000 shares at 
308. per share .... 4,500 0 0 
| 10704 3 7 
Lees transfers to capital expendi- 
ture suspense account .......... . 3,0% 3 7 
—d — 7.700 0 0 
Profit and · loss account — balance as 
per directors report of Jan. 31, 1898 651 19 9 
Profit for year to date 5,368 18 6 
6,020 18 3 
Less transfer to reserve account, 
£1,000; interim dividend at 7 
per cent. per annum for half- 
year to June 30, 1898, £1,738. 
,,, 2,738 10 10 
———— ,282 7 65 
£100,559 13 7 

Cr. Capital Expenditure. £ s.d. 
Buildings and plant, as at Dec. 31, 1897  .......... . 88,293 7 9 
Additions to date . . . 13,133 1 7 

71,426 9 4 
Meters, transformers, etc., as at 
Dec. 31, 189777 EUER £11,781 9 0 
Additions to date . 2,2997 13 5 
— — 14,079 2 5 
Land purchased, as at Dec. 31, 1897  .................. 0,998 1 4 
Cost of provisional order, as at Dec. 31, 1897 ...... 659 14 11 
97,163 8 1 
Capital Expenditure Suspense Account. 
Preliminary and formation expenses, 
5 as at Dec. ts (à 5 1,123 12 10 
reparatory and experimental work, 
as at Dec. 31, 1894. 1,880 10 9 
3,004 3 7 
Less transfers from reserve account, 
Der con... en Pe YE Peas 004 3 7 
0 0 0 
Loose plant and tools TENERE NUUS : 610 12 11 
Office furniture NT ———— 318 16 0 
Special expenditure on new offices... 136 10 10 
Less one-third written off. 45 10 3 
91 0 7 
Stocks at valuation . ã . 2,185 10 5 
Debtors on current supply and for work done, etc... 5,665 15 1 
Cash in bank and in hand.... 1 me 594 10 6 


£106,550 13 7 
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Dr. PRorrr AND Loss ACCOUNT. £ s.d. 
Station charges—salaries, wages, coal, water, and 


mainten ane 3,946 10 7 
Street charges —salaries and maintenance ......... sis 567 12 1 
Rents, rates, taxes, and insurance ........ ............ 390 13 3 
General charges—directors’ remuneration, £262. 

10s. ; office salaries, legal and accountancy 

charges, stationery, stampe, telegrams, etc., 

JJ%%%% A RD XX eda 1,597 14 7 
Balance carried down ..........—.. ee . sos 8,139 18 7 

14,642 9 1 
Special expenditure on dynamo reconstruction, 

etc., during year .......ccececscecncsseccerscsecesseces seo 1,295 2 8 
Interest—on debentures, £1,250 ; on purchase price 

of land, £345. ls. ; on loans, £1. 16s. ; on bank 

overdraft, £4. ls. 7d. ; lees interest received, 

5125. 18.2 sse ri vex OE SUIV verunt € 1,475 17 5 
Balance carried dowonnnnn nrnnne 5,368 18 6 
| £8,139 18 7 

Cr. £ s. d. 
Current supply — Household .............. .. ..........-. 12,964 14 8 
Publio lamps: inei Peer a REIR AREE 588 0 0 

13,562 14 8 
Apparatus rental ........ eee a soscvecsavetegscssecves seo 1,079 7 0 
Profit on sale of lamp ] 411 
Transfer ses. 9 2 6 
14,642 9 1 
Balance brought down, being gross profit for year.. 8,139 18 7 
8,139 18 7 
5,368 18 6 


Balance brought down, being profit for year......... 


BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED. 


The following interim report for the half-year ended Dec. 31, 1898, 
was submitted at a meeting of shareholders at the Cannon-street 
Hotel on Thureday : The works at Loughborough, including the 
new shops completed, have been well employed, and the volume 
of orders received during the half-year has been satisfactory. The 
further extensions at the Company's works at Loughborough, 
rendered necessary by the increasing demand for plant and rolling- 
stock for electric traction purposes, are making satisfactory 
)rogrees. Various important contracte in connection with electric 
lighting and electric traction undertakings have been secured and 
are in hand. An interim dividend for the half-year at the rate 
of 6 per cent. per annum has been declared on the Company's 
preference shares. 


——— —— — 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Betanzos (Spaio).— The Municipality will receive tenders for 
the electric lighting of the town by 2.30 p.m. on 16th inst. 
Aberdeen.— The Electric Lighting Committee are prepared to 


receive tenders for the supply of copper strip. Tenders by 10th 
inst. 


Southport.—The Corporation offer for sale two Browett and 
1 3 and Mather and Platt alternators. Tenders by 
arch 21. m 


Glasgow. The Corporation are prepared to receive tenders for 
the reconstruction of tramways, as detailed in specification. 
Tenders by 15th inst. 

Bury.—The Electric Lighting Committee invite tenders for the 
supply and erection of one Lancashire boiler, with steam and other 
pipes. Tenders by March 20. 

Madrid.—The Public Works Department are inviting tendere 
for the building of an electric tramway in the city. Applications 
must be sent in by p.m. on April 14. 

Southeod-on-See.—' The Corporation are prepared to receive 
tenders for the temporary transfer of their powers under the 
Southend Electric Lighting Order, 1891. Tenders by April 6. 

Greenock. —The Board of Police are pre to receive tenders 

for contract No. 4, mains (low-tension system), including erecting 
arc lampe, poles, etc., for their electricity works. Tenders by 
March 16. * 
_ Manchester.—The Tramways Committee of the Corporation 
invite applications from practical carriage builders for the position 
of manager for their car building and repairing works. Applica- 
tions by 13ch inst. 

Poplar.—The Guardians invite tenders for steam turbines and 
dynamos (direct coupled), electric motors, battery of accumulators, 

ectric cables, wiring, and fittings, main switchboard, and dis- 
tribution boards. Tenders by March 22. 

Winchester.—The Town Council invite tenders for the electric 
lighting of a portion of the public offices, clock tower, etc., at the 
Guildhall, and at the public library and art school. Specifications 
can be obtained from the Surveyor. Tenders by 7th inst. 


Edinburgh. —The Council invite tenders for the following works 
in connection with their electric lighting station in Macdonald- 
road: Contract No. 7: Condensing erp with water - cooling 
tower, feed - water tanke, and filters. Tenders by March 6. 


Hereford. —Tenders are invited by the Town Council for erection 
and completion of the buildings in connection with the electricity 
station in Widemarsh-street. Specification can be obtained ab the 
ade Mr. John Parker, A.M I. C. E. Tenders by 5 p.m. on 

arch 13. 


Southampton.—The Corporation invite tenders for the supply 
of stores, etc., required in the electricity department during 12 
months, according to specification and conditions to be ob 
upon application at the Electric Light Works, Back-of-the- Walls. 
Tenders by 2 p.m. on 6th inst. 


Brighton.—The Corporation invite tenders for supply and 
erection of a 20-ton travelling crane at the electricity generating 
station, North-road, Brighton. Specifications, etc., may be 
obtained from Mr. F. J. Tillstone, town clerk, Town Hall, 
Brighton. Tenders by March 6. 


Stockport.—The Committee of the Stockport Sunday School 
invite tenders for the efficient electric lighting of the whole of 
their premises from the town supply. Tenders to be submitted 
to Mr, W. B. Leigh, hon. secretary, Committee Room, Stockport 
Sunday School, not later than March 24. 

Amb!eside. — The Urban District Council invite tenders for the 
supply of gas-engines, generators, boosters, switchboard, and 
deer and the laying of mains. Particulars may be obtained 
from Messrs. Hopkinsons and Talbot, 29, Princess.street, Man. 
chester ; or 26, Victoria-street, London, S. W 


Pernambuoo —The Government of the State of Pernambuco 
invite tenders for the construction of an electric tramway to run 
between that city and Olinds, situated at about three miles 
distance. Tenders, duly sealed, must be addressed to the Sec- 
retaria da Industria, Pernambuco, and should be received there 
not later than March 18. 

Dublin. —The Great Northern Railway Company (Ireland) invite 
tenders for erection at Amiens-street, Dublin, of an electric power- 
house, 75ft. long by 23ft. wide, to be built of brick, with steel 
principal roof. Specification, etc.. may be obtained at the office 
of the Company's Engineer-in-Chief, Amiens-street Terminus, 
Dublin. Tenders by 10 a.m. on March 13. 


Edinburgh.—Tenders are invited by the Corporation for instal- 
ling the electric light at Tollcross tramway power station. 
Specification, forms of tender, and plans of the building can be 
obtained at the office of the Resident Electrical Engineer, 5, 
Dewar-place, Edinburgh, on deposit of £2. 28., which will be 
returned on receipt of a bona fide tender. Tenders by March 6. 


Lewes.—The Corporation invite offers from responsible com- 
panies or pereons willing to eatablish an electricity supply under- 
taking under and subject to the provisional order of 1898. 
Particulars may be obtained at the offices of Mr. F. J. Warden- 
Stevens, Connaught Mansions, 34, Victoria-street, Westminster, 
S. W., or at the office of the Clerk, Town Hall, Lewes, on deposit 
of £5. 5s. Tenders by March 24. 

Brighton.—The Council are prepared to receive tenders for the 
purchase of the following materials: (lot 1) about 1] tons of pure 
electrical copper (cable ends with insulation and lead burnt off); 
(2) about 174 tons of old cast-iron firebars ; (3) about 11 tone of 
second-hand straight and tee cable joint boxes, with screw filling 
plugs (similar to Siemene's pattern), and a few street disconnect- 
ing boxes. Tenders by March 6. 

Dundeo.—The Gas Commissioners invite tenders for the supply 
and erection of the following plant at the electric station, Dad- 
hope-crescent-road. Dundee: (Contract No. 12) four Lancashire 
boilers ; (13) two 450-h.p. steam-engines and dynamos; (14) one 
700-b.p. steam engine and dynamo. Specifications, etc., may be 
obtained from Mr. Walter H. Tittensor, Dudhope-oreecent-road, 
Dundee, on deposit of £1. 1e., which will be returned on receipt of 
a bona fide tender. Tenders by March 15. 


West Hart'epool—The Town Council invite tenders for the 
erection of an electric light station in Burn-road, in accordance 
with amended plans and specification prepared by Mr. C. XC 
Peach, F.R.I B.A. Bills of quantities, prepared by Mr. H. T. 
Neileon, can be obtained upon payment of £2. 28., which sum will 
be returned upon the receipt of a fully priced-out and bona fide 
tender. Particulars may be obtained from Mr. J. W. Brown, 
borough engineer. Tenders by 4 p.m. on 13th inst. 


Belfast.—The Electric Committee are prepared to receive 
tenders for the supply and erection of the following: (Section 
C 12) ewitehboard extensions. Specifications and conditions of 
contract may be obtained on application to Mr. Victor A. H. 
McCowen, city electrical engineer, on payment of £1. ls. 
copy, which sum will be refanded on the return of the Specifics: 
tion with a bona fide tender. Sealed tenders, endorsed '* Tender 
for Switchboard Extension, must be sent to Sir Samuel Black, 
town clerk, by 12 a.m. on March 16. 


Canterbury.—The Corporation invite tenders for supply and 
erection of the following plantfor the municipal eleotricity works : 
(Section A) boiler-house plant (one Lancashire boiler and aoces- 
soriee, mechanical stokers) ; (B) engine-house plant (one 150-kw. 
steam dynamo and accessories, condenser, steam, exhaust, feed, 
blow-off, and sundry pipes, valves, eto.) ; (C) extension of switch- 
board ; (D) extensions of mains (insulated cables) Specification, 
etc., may be obtained at the offices of Mr. Robert Hammond, 
M. I. C. E., M.LE.E., 84, Victoria-street, Westminster, London, 
S. W., on payment of £5. 5s., which sum will be refunded on the 
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reburn of the s tion filled up with a bona fide tender. 
Tenders by Mach 14. E 

Londen, W.—The Vestry of Hammersmith invite tenders for 
the supply and erection of the following machinery by May, 1900: 
Contract A, three water-tube boilers; B (1), two 1,000-h.p. slow- 
poen engines, coupled direct to B (2), two 600-kw. alternators ; 

, underground feeders; D, cast-iron pipes. Specification, with 
general conditions and form of tender, can be obtained at the 
office of Mr. W. P. Cockburn, vestry clerk, Town Hall, Hammer- 
smith, on and after 27th inst. upon payment of £2. 2a., which will 
be returned on receipt of a bona fide tender. Specifications and 
drawings may be seen, but not obtained, at the office of Mr. A. H. 
Preece, 39, Victoria-street, Westminster. Tenders must be deli- 
vered at the Town Hall, Hammersmith, by 5 p.m. on March 15. 


Shanghat—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley. system in the streete of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if any) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
square, St. -axe, London, E.C., on a Bank of England note 
for £100 being deposited with Meesrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
& bona fide tender be made by thedepositor. Further information 
may be obtained on 5 to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic address Dynamo, Sbangbai; 
ABC,“ fourth edition, and . ” codes used). ed 
endorsed “Tender for Tramway Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on June 30, 


—The following resolution in reference to the tele- 
phone system in Shanghai was paseed at the last annual meeting 
of the ratepayers of Foreign Settlements at Shanghai, north 
of the Yang-king-pang : *' Resolution VIII.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Oompany or any other company, and in ita 
discretion ‘gen a franchise with a view to the community being 
supplied with an adequate and efficient telephone service at a fix 
maximum charge." In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 

of 30 for the exclusive right of establishing and 
hacia, eee system in Shanghai. Plans may be seen and 
particulars obtained on application to Meesrs. John Pook and Oo., 
8, Jeffrey's-square, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 
neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering” codes used). Sealed 
tenders, endorsed '* Tender for Telephone Concession,” to be sent 
to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Derby.—The tender of Messrs. Babcock and Wilcox, Limited, 
has been accepted, at £2,340, for two boilers and accessories. 
Whitechapel.—The District Board of Works have accepted a 
TER for the erection of a new dust destructor at a cost of 
17,740. 


Buxten.—The Urban District Council have accepted the tender 
of Callender’s Cable and Construcion Company for £3,750, for 
electric light mains, feeders, etc. 

Birmingham.—The Committee recommend the acceptance of 
the tender of the Birmingham Electric Supply Company, Limited, 
at £1,974, for lighting the Council Chamber. 

Fulham.—The Electric Committee have recommended the 
acce co of the tender of Messrs. Wilkinson Bros., at £22,755, 
for the erection of electric supply station buildings. 


Leeds. — The Town Council have accepted the tender of Messrs. 
John Fowler and Co. for the supply of steam · pipes and connections 
for the extension of the generating atation, at £1,390. 


Shoreditch —The Vestry have accepted the tender of the 
Electric Construction Company for supplying and fixing a new 
booster, at £399, and for rewinding the armature of the present 
one at £41. 


Kingstem.—The temder of Messrs. Weeks and Co., of Chelsea, 
for the construetigm ef the filter-house at £49. 10s. bas been 
accepted. Subject to the approval of the Council, guards for the 
switchboard will be ordered from Messrs. Siemens at £98. 

Giasgow.—The Tramways Committee have accepted the tender 
of Messre. MacCartney, M'Elroy, and Co., Limited, London, for 
the overhead construction required for the conversion of the 
Govanhill line in extension of the High-street route, of £3,912. 

Edinburgh.—The Electric Light Committee have accepted the 
following tenders; J. Kinnear, mason and joiner work, at 
about £25 000 ; Carrick and Ritchie, Easter-road, overhead cranet, 
£500; and Pritchetts and Gold, London, for batteries, between 
£6,000 and £7,000. 

Manchester.—The Great Central Railway Company invite 
tenders for the supply during 12 months ending April 30, 1900, for 
electric light material (contract No. 20). Specification, etc., may 
be obtained from Mr. O. S. Holt, secretary, London-road Station. 
Tenders by March 14. 


Islington.—The Electric Lighting Committee have received 
II tenders for the extension of the central station, and the Vestry 


; 
1 


have accepted the tender of Messrs. Patman and Fotheringham, 
15, Park-street, at £20,951, for the completion of the work within 
a period of nine montha. 


Leicester.—The Corporation have accepted the tender of Messrs. 
Manlove, Alliott, and Co., of Nottingham, at £6,755. 19s. for all 
the work and appliances for a six-cell destructor, including three 
Babcock and Wilcox boilers, automatic charging wagons, forced- 
draught apparatus, engine, mortar mill, clinker crusher, and 
shafting complete. 


St. Edmands.—The Town Council have accepted the 
following tenders for supply of electric lighting plant : 


Fowler and Co., engine-house plante £5,793 
Grimwood and Sone, buildings ......................... . 3,470 
Callender Cable and Construction Company, mains. 9,994 
Davey and Co., boiler plant .......... CF 1,495 


Lowestoft.— The Council have accepted the following tenders 
(subject to the consent of the Local Government Board being 
obtained to a loan): (Section A) Messrs. Babcock and Wilcox, 
boilers, economisers, feed pumps, etc., £1,761 ; (B) Messrs. Bab- 
cock and Wilcox, pipework, etc., in engine and boiler house, 
£660 ; (O) Messrs. Musgrave and Co., Limited, steam dynamos 
and motor-boosters £2,833; (D) the Chloride Electric Storage 
Syndicate, Limited, storage batteries, £1,534; (E) Meesrs. 
Laurence, Scott, and Co., main switchboard and connections, £875 ; 
(F) Messrs. Carrick and Ritchie, overhead engine-room travelling 
crane, £265 ; (G) the Callender Cable and Construction Company, 
Limited, underground mains and conduits for private and public 
lighting, road work, etc., £8,162. 10s. ; (H) Meesrs. J. W. Brooke 
and Co., Limited, Lowestoft, arc lamps and poste, £757. 


BUSINESS NOTES. 


Barrow.—The electric light was turned on for the first time on 
Monday. 

Merecambo.—The electric light was switched on at the West-end 
Pier on Friday last | 

Removal.— Mr. Sydney Morse is removing his offices on March 
to 37, Norfolk.street, Strand. 

St. Pancras.—Mr. G. T. Chandler has been re-elected to fill the 
vacancy on the Electricity Committee. 

Thur)stone.—The Urban District Council bave decided to oppose 
the National Telephone Compeny's Bill. 

Gateshead. —Al] amendments to the draft Bill of the tramways 
company have now been finally agreed upon. 

Canterbury.—The opening of the Corporation electricity works 
will take place on the 10th inst. at 4.30 p.m. 

Twickepham.—The District Council have decided to petition 
against the National Telephone Company's Bill. 

Shoreditch.—The Vestry have decided to ask two or three firms 
to tender for the erection of à new switchboard. 

Gainsborough.—The Urban District Council have decided to 
petition against the National Telephone Company's Bill. 

Bexhill.—It is reported that a syndicate has been formed to 
build an electric tramway to connect the town with Hastings. 

Hastings.—The report of the Lighting Committee in favour 
of acquiring the electric lipht company's undertaking has been 
adopted. 

Bolton. — The Local Government Board have sanctioned the use 
for eleotric purposes of the land on Spa-road forming part of the 
gasworks. 

Hampton.—The District Council have unanimously promised 
to help the London United Tramways Company to obtain 
their Bill. 

Annfield Piain.—The Urban Council have appointed a com- 
mittee to consider the question of lighting the district with 
electricity. 

Colchester.—The Soona surveyor is preparing a report, 
together with an estimate of the cost of providing additional plant 
and mains. 

Brighton.—The electric arc lamps of an obsolete type now in 
the Pavilion grounds are to be replaced by up-to-date lamps at a 
cost of £10 each. 

Chichester.—The City Council have decided to ask Lord 
Edmund Talbot to oppose in Parliament the General Power 
Distribution Bills. 

Cheisea Electricity Supply Company, Limited.—The transfer 
books of the Company are to be closed until 7th inst. for the pay- 
ment of dividendes. 

Appointments Vacant.—For a vacancy occurring for an elec- 
i ineer, a mechanical draughteman, and others, we refer 
to our advertisement columns. 

Richmond.—The Town Council have decided to petition 
against the National Telephone Company, Nos. 1 and 2, and 
the Telegraph Act, 1892, Amendment Bills, 

Glossop. —Colonel Sidebottom, M. P., has agreed to the request 
of the Council to oppose the second reading of a Bill with refer- 
ence to electric companies invading the areas of municipal 
corporations. 

Maidstone.—The Urban District Council bave accepted the 
scheme proposed by Messrs. Kincaid, Waller, and Manville for 
establishing an electric lighting station in combination with a dust 
destructor for the borough, 
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Lowestoft.—The Town Council have decided to apply to the 
Local Government Board for sanction to a loan of £30,000 for 
carrying out the proposed electric lighting scheme. 

Crewe. —The area of lighting is to be extended so as to include 
West-street, and will be carried out as soon as practicable, simnl- 
taneously with the scheme in Hightown if possible. 

SheMeld.—The opening of the electric tramcar system is fixed 
for the end of May. "There will be a universal peony fare from 
centre ta terminus, with intermediate halfpenny stages. 

Lowes.—From what transpired st the meeting of the Lewes 
Gas Company on Wednesday, it appears unlikely that the compeny 
will be a competitor for the electric lighting of the town. 
Walker.—The Council wil oppose the National Telephone 
Company, the Telegraph Act, 1892, Amendment, and the 
Walker and Wallsend Union Gas Company (electric energy) Bills. 


Lancashire Electric Supply Bills.— The Select Committee on 
Standing Orders have thrown out the Lancashire Electric Power 
Bill and the South Lancashire and Cheshire Electric Supply Bill. 


Southport and Lytham Tramway.—The Standing Orders 
Committee of the House of Lords 1 agreed to allow the 
withdrawal of a clause in this Bill, it will now go to the first 
reading. 

Leleester.— The Corporation have accepted tenders for the 
erection of a refuse destructor. It is stated that the heat developod 
by the destructor will be used in connection with the electric 
tramways. 

Oldham.—The County Borough Council have sanctioned the 
obtaining of loans to the amount of £6,830 for the erection of 
destractors at Rhodes Bank and £7,379 for destructors at 
Hollinwood. 

“ Tho Universal Electrical Directory.”— We have just received 
a copy of ‘The Universal Electrical Directory (J. A. Berly'e) 
for 1899 from Meesrs. H. Alabaster, Gatehouse, and Co., of 4, 
Ludgate-hill, E.C. 

Hoylake.—The Hoylake and West Kirby District Council have 
resolved to oppose in Parliament the Bills of four private com- 

nies for the supply of eleotricity to various districte, in which 

oylake is included. 

Ingleton Electric Lighting and Power Company, Limited.— 
A company has been registered, with a capital of £4,000 in £1 
shares, to carry on, at Ingleton or elsewhere, the business of sup- 
pliers of electricity, eto. 

Farnborough.—At a recent special meeting of the District 
Council an offer submitted by the Power and Traction, Limited, 
for the supply of electric light to the Council was agreed to 
subject to vertain alterations. 

Brazilian Snbmariue Telegraph Compauy.—The directors 
have declared an interim dividend of 38. per share, or at the rate 
of 6 per cent. per annum, free of income tax, for the quarter ended 
Dec. 31 last, payable on 24th inst. 

Barnstaple.—At the meeting of the Town Council on Monday 
a resolution that the town clerk be inatructed to take steps to 
obtain powers under the Electric Lighting Act, 1882, to light the 
town with electricity was adopted. 

Bournemouth and Poole Electricity Supply Company, Limited. 
The directors have declared a dividend upon the ordinary shares 
of the Company at the rate of 4 per cent, per annum, less income 
tax, for the 12 months ended Dec. 31. 

Metropolitan E'ectricity Supply Cempany.—The directors 
announce a final dividend of 58. per share, making 10s. for the 
year. The new ordinary capital will receive a dividend at the 
same rate from the due dates of the instalments. 

New Dry Cell.—Messrs. Eardley Howard and Co., 279, City- 
road, E. O., have placed on the market a new dry cell, New Era,“ 
for telephone work, etc. Amongst the many advantages claimed 
for it are uniformity, quality, strength, and economy. : 

Sedgley.—The Urban District Council have assented to the 
transfer of the undertaking of the Dudley and Wolverhampton 
tramways to the British Electric Traction Company, and to the 
alteration of the gauge in connection with the above tramways. 

Battersea.—The Vestry have decided to serve a notice on the 
County of London and Brush Provincial Electric Lighting Company 
requiring them to take up cectain mains which they bad laid down 
in the parish, and also to petition against the company's Bill in 
Parliament. 

Bradbury Electrical Works.— We are informed that, owing to 
the increased demand for his high-voltage and other specialities, 
and pending the construction of some new works in Islington, Mr. 
A. P. Lundberg has taken additional premises in Culford:road, 
Ball’s Pond, N. 

Kensington.—The Vestry have decided to support the Vestries 
of St. Luke, Middlesex, and St. Martin-in-the-Fields in their 
request to the London County Council and the City Corporation 
to oppose the Nationa] Telephone Company's Bills and the Tele- 
graph Act, 1892, Amendment Bill. 

Imperial Tramways Company.—The report for the past year 
states that the revenue account shows an available balance of 
£12 510, and after payment of interest on the debenture stock it 
is propoeed to pay a dividend at 74 per cent. per annum on the 
ordinary capital, and to carry forward £225. 

Aberdeen.—4A report from the engineer has been adopted with 
reference to the extension of the electric station, recommending 
that two new boilers should be obtained at an estimated cost of 
£2,910, and that a new engine should be obtained, the total cost 
of boilers and engines being estimated at £7,500, 
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Stoke-on-Trent.—At the last meeting of the Town Council, it 
was decided to join Nelson and other towns in petitioning Against 
the proposed Secondary Education Bill A sub-committee was 
appointed to visit various places at which there had been an 
installation of the electric light for public purposes. 

Liverpool —At the Town Council on Wednesday the opp 
to the proposed erection of an electric generating station upon lane 
in Lister-drive, Newsham-park, was unsuccessful, The Council 
have placed £44,000 at the disposal of the Electric Power and 
Lighting Committee for the purposes of electric lighting. 

South Shields.—The Town Council are prepared to supply 
(subject to the sanction of the Board of Trade) electric energy to 
the union workhouse at the same price as charged in the borough, 
on the Guardians undertaking to use the electric light to the 
amount of at least £300 per annum for a period of five years. 

Steckton.—Colonel A. G. Durnford, R. E., one of the Local 
Government Board inspectors, held an enquiry on the 24th ult. 
into the application of the Town Council for the approval of the 
Board to use for electric lighting purposes certain land situate 
between the gasworks and the houses fronting to Alberto-street. 


Hanley.—At the meeting of the Town Council last week, 
Messers. R. A. D. McAlister (Edinburgh) and R. G. Linscott 
(Eccles) were appointed junior assistant engineers at the electricity 
works. It was resolved to increase the salary of Mr. W. Adams, 
oo electrical engineer, by two increments of £10 per annum 
each. 

Newcastle Tramways.—At the meeting of the City Council on 
Wednesday a resolution was passed in favour of the leasing of the 
tramways. At the same time notice of motion was given for the 
next meeting as follows : '* That the working of the new tramways 
15 retained in the hands of the Corporation, and that they be not 

Devonport.—A scheme has been prepared to light the area 
recently added to the borough of Pennycrose and St. Budeaux, 
under which it is proposed to establish a temporary generating 
station and instal the electric light forthwith. It provides for 
laying eight miles of electric cables for public and private supply. 
The cost will be £8,000. 

Direet Spanish Telegraph Cempany.—The directors have 
decided to pay, in addition to the dividend at the rate of 10 per 
cent. per annum on the preference shares, an interim dividend at 
the rate of 4 per cent., free of income tax, on the ordinary shares, 
both for the half-year ended Dec. 31 last. Two per cent. of this 
was paid last October. The balance is payable on the lst prox. 

Che'msford.—. letter of the Board of Trade, which has been 
referred to the special committee of the Town Council appointed 
to consider the question of purchasing the electric lighting uuder- 
tabi out that the use of low-pressure aerial wires is only 
permissible in cases where the consents of the Board of Trade and 
the local authority had been obtained. 

Ryhill.— Mr. James Taylor, electrical engineer, of Barnsley, 
has jast fitted up an installation of electric light at the residence 
and in the grounds of Mr. A. B. Southall, J.P., Oatlands, Ryhill. 
The boase is lighted by 34 16-c.p. incandescent lights, and a large 
light, 1,000 c.p., illuminates the front garden, and, we are told, 
one half of the village. It is to be hoped the villagers will soon 
proceed to light the other half. 

Burniey.—The Tramways Committee havé passed a resolution 
approving of the working by the Corporation of the Burnley and 
District Tramways as soon as the same shall have been acqui 
by the respective local authorities, and it has been decided that 
electricity should be the fature motive power for the tramways, 
and that any future reconstruction of the tramways should be 
upon a gauge of 3ft. Gin. instead of 4ft. 84in., as at present. 

London County Council —The Council on Tuesday approved 
the plans and specifications showing the mode of construction 
and the position and level of the two tunnele which it is pro- 

to drive under the Victoria-embankment to the south of 
haring Croes railway bridge in connection with the Baker-street 
and Waterloo Railway. The Finance Committee reported the 
completion of a loan of £21 810 for erecting and lighting the 
Central London Sick Asylum. 

Dundee. — Mr. G. C. Buchanan, harbour engineer, has 
submitted a report to the Works Committee of Dundee Harbour 
Trust on the proposed lighting of the harbour by elec- 
tricity. He estimated that to put down a complete electric light- 
ing installation would cost about £6,000, and was of opinion that 
if the harbour was to be lighted at all by eleotricity, the work 
must be done completely and well. The bills for electric current 
for lamps in the pon tral: thoroughfares for January amounted to 
£75. 15s. 11d. 

Rhyl.— The members of the Urban District Council visited 
Llandudne on the 23rd ult. to inspect the electric lighting works 
and refuse destructor, which were shown and explained by Mr. 
Morton, the electrical engineer. The party later on dined at the 
Royal Hotel, where the Chairman (Mr. J. H. Ellis) said it was 
quite right before deciding upon the mode in which they should 
destroy their refuse to eee a system at work in a neighbouring 
town, and from what they had seen he thought they would decide 
to adopt a similar system. 

Norwioh.—The Corporation have decided that a sum not 
exceeding £6,200 be borrowed under the powers contained in the 
Norwich Electric Tramways Acta, 1897 and 1898, and the Norwich 
Corporation Act, 1889, being part of £66,000 authorised to be 
raised for the purposes of the two first-mentioned Acts; and that 
the sum be raised by the creation and issue of an adequate amount 
of Corporation stock as authorised by the said Acte, The directors 
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of the tramway company expect that the tramcars will be running 
in the city by the end of July. 

Swansea.—Mr. D. F. Sugrue, superintendent for South Wales 
of the British Electric Traction Company, on Tueeday took 
formal possession of the four miles of tramway lying between 
Pontypridd and Porth, which the company has acquired. It is 
intended to equip tbe line electrically. Motorcars are to be 
sterted in Swansea to ply to the suburbs. "The construction of 
the British Electric Traction Company's station at St. Helen's was 
commenced this week, Mesars. Walters and Johns having secured 
the contract for the structure at about £10,000. 

Derby.—The Electric Lighting Committee have decided to 
employ a local architect to prepare plans and quantities and to 
carry out the building of the extensions of the station. Mr. W. 
C. Pinn has been eng as second assistant engineer in the place 
of Mr. Black (resigned). Alderman Duesbury has been appointed 
the chairman of the Tramways Committee for the ensuing year. 
The borough engineer and electrical engineer have been ordered 
to report upon the tramways with a view to extensions requiring 
the authority of Parliament, and the adaptation of the lines to 
running by electric power. 

Halli. — The engineer of the Corporation (Mr. Barnard) has sub- 
mitted the estimates for the year, showing an expenditure on 
generation of current of £3,775; on distribution of current, £450; 
on repaira and maintenance, £1 650; on management expenses, 
£1 250. The total expenditure was estimated at £14,025. It was 
estimated that £15,000 would be realised by the sale of electricity, 
and £570 from meter rente, which would leave a balance of £1 545. 
The committee had had large demands for which they had not 
provided in their borrowing powers, The question of supplying 
the light to Newington is being considered. - 

Newoastle. —A special meeting of the Tramways Committee of 
Newcastle Corporation was held on the 27th ult., at which it was 
agreed to consult Prof. Kennedy with respect to the advisability 
of adopting some system other than the overhead trolley system of 
working the tramways in the centre of the town. A deputation 
was appointed to consult Dr. Kennedy. along with Mr. Charles 
Hopkinson, and report back to the committee at an early date. 
Several letters were received from electrical companies offering to 
supply the power necessary for running the trames. It was agreed, 
however, that the applications should stand over for the present. 


Bermondsey.—The Vestry have proved to the Board of Trade 
their compliance with the provisions of the Electric Lighting Acta, 
1882 and 1888, and the Board of Trade rules in connection with 
their application for a provisional order to supply electricity in 
Bermondsey. The Vestry have resolved to petition against the Bill 
empowering the County of London and Brush Provincial Electric 
Lighting Company, Limited, to lay trunk mains through the 
parish for the purpose of connecting systems in surrounding 
parishes in which they alreadv authority, and to purchase 
some houses in Great Maze Pond for the purpose of erecting a 
generating station. 

Sunderland. —The Council have appointed a special Tramway 
Committee and invested it with plenary powers, and also 
sealed a petition to the House of Lords against the Sunderland 
Tramways Bill. The Weekly Echo learns that a big scheme is 
projected for connecting the towns and villages of the district b 
tramways. A company has already acquired those of Gateshead, 
and is negotiating for the trams of Tynemouth. Another company 
proposes to connect Houghton-le-Spring and Hetton, with the 

ea of making a connection with Rybope and Silksworth and witb 
Sunderland, while the latter place is also proposed to be connected 
with Tyneside by a line which would tap Whitburn, Cleadon, and 
other place. 

Acten.—The District Council, after a long debate, have adopted 
the following resolution: ''That the clerk be ingtructed to write 
to the Metropolitan Electric Supply Company, the Hammersmith 
Vestry, the Ealing District Council, and the London United 
Tramways Company informing them that the Acton District 
Council are willing to enter into an agreement with them to take 
the whole supply of electrical energy required by the district for 
a period of five years at a uniform rate on condition that they 
provide and maintain at their own cost all necessary mains from 
their works to some central spot in the district to be agreed, and 
all the necessary converting apparatus to give a supply of con- 
tinuous current at any required pressure." 

Nernst Electric Light. timited.—This Company has been 
Started with a capital of £320.000, divided into 140,000 7 per cent. 
non-cumulative preference and 180,000 ordinary shares of £1 each, 
with the object to acquire and work in Australasia, Africa, Asia, 
South and Central America, and the islands adjacent, of which 

tent righte have already been granted for Argentine, Cape 
olony, Egypt, New South Wales, New Zealand, South Australia, 
Venezuela. and Victoria, the patent rights of the Nernst electric 
lamp. The vendor company (Nernst Lamp. Limited) has fixed the 
purchase price at £270,000, payable as to £65,000 in cash, £25,000 
in fully-paid preference shares, and £180,000 by the allotment of 
the whole of the ordinary shares as fully paid. A subscription for 
115,000 preference shares was opened this week. 

Wrexham —At a meeting of the Town Council on the 28th ult., 
the suggested amendments to the Wrexham District Tramways 
draft provisional order were considered, and it was decided to 
waive any claim for rent and annual payment by the promoters of 
the proposed electric tramways, but to ask for a reduction of the 
mileage allowed by the Wrexham Tramways Act, 1873, and to 
suggest that the maximum charge of the company be not more 
than 1d, per mile, with cheap fares for the labouring classes b 
certain morning and evening trains, It was distinctly emphasised 
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that the Corporation would consent only on the understanding 
that the tramway was to be worked by electric power, Since the 
draft order seemed somewhat defective in not referring clearly to 
application for power to use electricity on the existing tramways. 


Manchester.— At a meeting of the City Council on Wednesday 
the purchase of another piece of land adjacent to the proposed 
station, at a cost of £2,256, was agreed to, as well as the proceed- 
ings of the Tramways Committee recommending that the Corpora- 
tion were prepared to construct and work by electricity a tramway 
between Grumpeall and the city boundary, and, subject to the 
consent of the public authorities, were also willing to construct a 
continuation of such tramway to Middleton. The committee had 
also resolved to construct a double line of tramways from Barnes 
Green to the Middleton boundary. A private compan 
obtained. powers to construct from Middleton down Middleton. 
road a light railway, which was practically a tramway. It was 
now sought by them to extend thelr line. 1t would be intimated 
to the Light Railway Commissioners, who were to sit in Manchester 
on the 7th inst., that the Corporation were prepared to construct 
these lines. 

Kingston.—Mr. Champness, assistant electrical engineer, having 
received another appointment, Mr. Perc Simpson has been 
appointed to 1 him. The town clerk has instructed 
to inform the Surbiton and Malden Urban District. Councils of 
certain applications recently received for electric current from 
residents in those respective districte, and to state that the com- 
mittee would be prepared to consider as to entering into arrange- 
ments in regard to the same. Mr. Skewes-Cox, M. P, has replied 
ia regard to the Bills proposed to be brought before Parliament by 
companies seeking to supply electricity in certain areas that he 
did not think that such Bills, if passed, would contain provisions 
uuder which local autborities would be interfered with, when they 
were themselves in a bond fide manner supplying electricity for 
lighting purposes. The annual report of Mr. come, the borough 
electrical engineer, had been issued to the members of the Council, 
and will be found in another column. 


Buxton. —Mr. E. R. Sandford Fawoett, Local Government Board 
inspector, held an enquiry on the 24th ult. into an application of 
the Urban District Council for sanction to borrow £25,000 to cover 
the cost of the new electric lighting works and plant. Prof. 
Kennedy said all the streets were not included in the scheme. It 
was a three-wire system, and distributed by trunk mains going to 
the centre of the town, and there feeding a network of distributing 
mains. The plant was sufficient for 6 000 8-c.p. lampe. It was 
suggested that the loan be increased, and the inspector replied that 
tbat could only be done by resolution of the Council ; they could 
not go beyond £25,000. Mr. W. R. Bryden, architect, submitted 
plans of the building. Mr. Grieves, surveyor, said 1,832 square 
pos was the area to be appropriated, exclusive of land purchased. 

he railway would be run over the gasworks site. The Urban 
District Council have resolved to enter into a 12 months’ arrange- 
ment only with the National Telephone Company. 


—At an ordinary meeting of the Vestry to-day, the 
consideration of a report from the Works Committee, which is 
partly disposed of, will be continued. The report recommends 
that the Vestry consent to the erection of certain overhead wires 
in existing spans of over 116 yards in length by the National 
Telephone Company, upon the 1 that the company 
will be required to remove same, together with the existing wires 
which have been erected contrary to the by-laws without the per- 
mission uf the Vestry within the time specified in the Vestry's 
resolution of Deo. 16, 1898. A resolution will be proposed that 
the Electric Lighting Committee be instructed to report as to the 
desirability of extending the electric light to the following roads: 
Hornsey-road (to parish boundary), Stroud Green-road, Crouch- 
bill, Blackstock-road, Gillespie-road, Drayton-park, Newiugton 
Green-road (to parish boundary in Newington-green), Mildmay- 
road, Mildmay-park, Balls Pond.road, aud to bring up estimates 
of the respective coste to the Vestry. 


Bath.—The Electric Light Committee at ite last meeting 
decided to recommend to the Urban Sanitary Authority that Mr. 
R Hammond, the consulting engineer, should retain the responsi- 
bility for the work already carried out until he had issued the 
final certificates, and that he should receive commission upon the 
sum of £33,892, as agreed. Mr. Metzger advised extensions of 
cable for public and private lighting, estimated at £6,500. The 
increased cost of the arc lam baroni the present price paid for 
the gas lampe would be £1, a yoar. The report was referred 
back to the Works Committee to consider whether incandescent 
lamps could not be used for street-lighting, and whether the Up 
Bristol- road should not be included in the extensions. he 
accounts for 1898, showing a deficit oa revenue account of £195, 
were adopted. The recommendation of the sub-committee on 
electric trams, referred to in our last issue—viz., that any such 
system should be initiated and under the control of the Corpora- 
tion, and that information be obtained from other places—was 
adopted. 

Leeds.—Considerable progress has been made by the Highways 
Department towards the yeneral establishment of the electric 
tramways. The single line of raile originally laid down in Hare- 
hilla-road has now been doubled, and all the neceesary poles 
erected. The poles on the Headingley and Chapeltown routes 
will probably be all in place within a fortnight. At present pipes 
are being laid for the feeder wire as well as the telephone wires, 
which are now to be consigned underground. The work is being 
carried out under the supervision of the Highways Department, 
whose officials have done much to ensure its early completion. 


Mr. E. Talbot, the consulting electrical engineer to the Tramways 
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Department, is preparing an estimate of the cost of lighting Boar- 
lane from the generating station in Whitehall road. At present 
the electric lights in Boar-lane receive their current from the 
tramway power station at Crown Point. and are only lit when the 
electric trams cease running. The Lighting Committee have 
decided to apply to the Government authorities for power to 
borrow £150,000 to extend the electric mains in the city, to enlarge 
the present generating station in Aire-street, and to acquire 
additional machinery 

Windsor.—From a modest beginning made a few years ago the 
electric lighting company have gradually increased their works 
and extended their mains, Windsor Castle having recently been 
connected with the latter. To show the advantages of the electric 
light for street-lighting, the company originally placed a couple 
of lights in the public street at their own expense. The result 
was that they were asked by the Corporation to tender for lighting 
oertain parts of the town. In consequence, the gas company 
refused to take a contract for part of the town only. Ono being 
asked to tender for one year they raised the price and demanded 
tbe full amount permissible under the Lighting Acts. Theelectric 
lighting company were then asked to tender for the whole of the 
street-lighting of the town. The tender of the gas company was 
£1,162 158. for 11,900 c.p. The electric lighting company offered 
to erect 228 lighte, equivalent to 32,200 c.p., for £1 150 per year. 
Tbe tender of the electric company has been unanimously adopted, 
and the company hope to extend their maine throughout the whole 
of the town in about six months, but the contract allows them 
nine months to Som ang the work. The present contract for gas 
terminates on March 25. In the meantime Windsor will be lighted 
by oil lampe. 

Hull Lighting. —Mr. Law, Local Government Board inspector, 
bas held &n enquiry into the application of tbe City Council for 
sanction to borrow £16,000 for purposes of electric lighting. The 
Electrical Engineer said the supply of the light commenced in 
1893, and at that time there were 33 customers. There were now 
960 customers, and eight miles of mains had been laid in the western 

rtion of the sy The total capacity of the present works was: 
Dagger lane, 22,000 ; Sculcoatee-iane, 29,666—total, 51,666. There 
were, however. equivalent to 69,350 8-c p. lamps connected to the 
mains, and in addition notice had been received of about 5,800 
such lampe now being fitted up. The present plant would be 
inadequate to meet the demands in the near future unless supple- 
mented by considerable additions. Namerous Pedes had been, 
and continually were being, made for an additional supply of 
current to the area inside the docks ; aud it was therefore pro- 
posed to erect a new sub-station in Osborne-street. It was now 
proposed to extend the plant at the Sculcoates-lane generating 
station, and to put down «n additional sub.station at Osborne- 
street, and. provisional contracts were now being arranged for 
plant, buildings, etc. The estimate for machinery was £9,952 ; 
mains and connections, £5,108; building, £640; contingencies, 
£300 — total, £16,000. There was no opposition. 


Cardiff.—At a meeting of the Tramway Committee of the Cor- 
poration on Friday last a letter was read from Mr. J. Barber 
Glenn, secretary to the Provincial Tramway Company, Limited, 
regarding the question of doubling the lines in Cowbridge.road, 
Hayes, Working-street, etc., from which we quote as follows: 
'* With a view to removing any question as to the amount which 
the Corporation will have to pay for the lines forming the proposed 
doublings when they are taken over, I am instructed to state that 
the company will agree to sell these lines to the Corporation at 
prime oost, lees depreciation for the time they have been con- 
structed. Accounts and vouchers can be submitted by the 
company’s engineer (Mr. John Glenn) to the borough engineer, 
and when he has satisfied himself with their correctness, a certifi- 
cate can be aigned by both these gentlemen stating the length of 
the lines and the amount which will be due by the Corporation for 
them, less depreciation on the net amount, to be paid to the com- 
pany when the lines are taken over can be agreed upon. The 
company will be quite willing that their engineer shall submit to 
the borough engineer for his approval a specification of the mode 
of constracting the lines, and that the work be carried out to the 
borough engineer’s satisfaction. The company will use any section 
or weight of rail that the Corporation may desire, but the company 
have about 160 tone of Gin. steel girder rails on hand at Cardiff, 
and if they are not used the Corporation will have to take them 
over when the purchase of the andertaking is carried out, unless 
the company are able to use the raila at some other place, in which 
case the Corporation will have to pay the cost of transport." The 
letter, which the Chairman remarked was a very satisfactory one, 
will be submitted to the Council at the next meeting. 


St. George, Hanover-square —At a meeting of the Vestry on 
March 2 correspondence was considered from the Westminster 
Electric Supply Corporation asking what attitude the Vestry 

Dd ra to take with regard to the Marylebone Vestry Electric 

ightinz Bill, and calling attention to the fact that the Mary- 
lebone Vestry are applying during the present session of Parlia- 
ment for powers to supply electric energy, net only within the 
limite of their own parish, but in a portion of that of St. sore 
Hanover-square. As there are N two companies supplying the 
parish, the corporation feel called upon to oppose the Bill, and 
wished to know if the St. George’s Vestry would join them, 
pointing out that as their offer to the Vestry for public lighting 
comprised 25 arc lampe in Oxford-street, which would be favour- 
ably situated for them, as they are in cloee proximity to their 

nerating station in Davies-sureet, they would have to modify 
their terms in the event of electric energy being supplied to them 
from some r source ; also that the coste of standards and lamps 
in Oxford-streep might have to be borne partially, if nob wholly, 


by the Vestr 


i 


annual profit. 


if the electric lighting were undertaken by the 

arylebone Vestry, instead of their cost being borne by the cor- 
poration. A letter was also read from Mr. Arthur P. Johnson, 
vestry clerk, Hampstead, stating that that Vestry have had under 
consideration the Central Electric Supply Compeny, Limited 
(powers and works in Marylebone) Bill, in which power is sought 
for the company to supply certain areas, Hampstead amongst the 
number, with electricity in bulk, and that they felt a protective 
clause should be inserted in the Bill to the effect that the company 
should supply electricity to the companies named in the schedule, 
and to no other company or person within the area of supply of 
these companies, and asking whether the St. George's Vestry had 
conside the matter, and if so, what steps they intepded to 
take thereon. 

South Shields.—Colonel Durnford, R. E., has held an enquiry 
on behalf of the Local Government Board into the application of 
the Corporation to borrow £20,000 for the extension of the electric 
light undertaking. Mr. Jeckell, the borough electrical engineer, 
described the plant that it was proposed to put down. There was 
no opposition. The electric light undertaking has made rapid 
strides at South Shields within the last 12 mon he, as the following 
figures will show : maximum load Feb. 23, 1898 125 kw.. Feb. 22, 
1899 292 kw. ; lamps connected Feb. 23, 1398, 5,969, Feb. 22, 
1899, 16.514; outpnt at station week ending Feb. 23, 1898, 3,474 
unite, Feb. 22, 1899. 11,177 units; capacity of plant Feb. 23, 1898, 
200 kw., Feb. 22, 1899, 600 kw. ; units sold to private consumers 
quarter ending Dec. 31, 1897, 33,028, Dec. 31. 1898, 79,272, or 
140 per cent. increase; month ending Jan. 26 1898, 10,507, 
Jan. 95, 1899, 28,349, or 169 per cent. increase ; month ending 
Feb. 93, 1898, 8,254, Feb. 22, 1899, 25,870, or 213 per cent. 
increase. At a recent committee meeting, Mr. Jeckell reported 
on an application from the authorities of the workhouse, which is 
150 yards outside the borough, to be supplied with current. Their 
annual gas bill is £300. It was resolved that the cables be laid 
and supply given (with Board of Trade sanction) at same price as 
is charged io the borough if they will take it for five years. Mr. 
Jeckell hopes to lay before the committee a large scheme for cable 
extensions at their next meeting, as it is most desirable to 
extend these, especially in view of the fact that the gas company 
have raised their price. A sub-committee have also under con- 
sideration the reduction of the price of current from 7d. and 3d. 
to 7d. and 14d. and the adoption of some system of free wiring 
which, in view of the increase in the price of gas, the engineer is 
very desirous should be brought about as soon as possible. Besides 
the workhouse there are 2,000 lamps applied for which are not 
yet connected. Au immunity from breakdowns, combined with the 
comparatively low charges, has been responsible for this rapid 
development. 


Huddersfield. —On Friday last at the meeting of the General 
Pur Committee, which comprises the whole of the members 
of the Council, the report of the borough engineer (Mr. R F. 
Campbell) on electric tramways construction, equipment, and 
operation was adopted. The work is to be carried out in such 
sections as the Tramways Committee may decide, and the Town 
Clerk has been authorised to make application for the necessary 
borrowing powers, and take all such steps as may be required for 
the purpose of carrying out this resolution. The scheme con- 
templates the adaptation to electric haulage of the entire tramway 
aystem of the borough — about 30 miles — and will necessitate 
the outlay of further capital to the extent of nearly £100,000, but 
promises, according to the estimate of Mr. Campbell, a very large 
Mr. Campbell estimates the cost of equipping 
the Lindley, Edgerton, and Outlane section completely, having 
io view the adoption of the Longroyd Bridge destructor site for 
a generating station, and allowing £6,000 for 10 double-deck cars 
with 2-h.p motor trucks, at £30,127, against the borough electrical 
engineer's estimate of £30,500, without cars, which, at £6 000, 
would bring the estimate up to £37,500. He estimates the cost of 
working the section by bie scheme at £7,467, and the revenue at 
£9,000 for a year of 310 days, which would give a surplus profit 
for the section of £1,533 a year. To equip the whole tramway 
service he estimates £99,605 would be required. Adding this to 
the total capital expenditure on tbe existing tramwavs, £139,706, 
it would make the gross capital expenditure £239,310. He esti- 
mates the receipts from 45 cars at £4. 10s. a day for 310 days at 
£62,775, the present receipts with steam traction being £30 870, 
and the total expenses at £30,000, leaving a profit of £32,755, from 
which £10,431 would have to be paid for interest and sinking fund, 
and the net profit at £22,344, after including in the expenses 
£5,143 for depreciation, £437 for compensation, and £795 for 
parliamentary charges. Mr. Campbell recommends the overhead 
trolley system of electric traction, but instead of suspending the 
wires on poles and brackets he favours the span-wire system, 
which is open to competitive tendering, free from the patent 
rights claimed over the bracket system. 


Islington.—At the last meeting of the Guardians a report was 
received from the Highgate-bill Infirmary Committee enclosing 
reports on electric lighting by Mr. J. Enright, electrical engineer, 
and from the electricity department of the Islington Vestry. Mr. 
Enright reported that for the lighting of the infirmary they would 
require the equivalent of 2,300 16-c.p. lamps. As, however, not 
more than two-thirds of the 2,300 would be in use at one time, 
they would have to provide current for 1,700 16-c.p. lamps, for 
which purpose an engine of 190 b.h.p., with a dynamo of corre- 
sponding output, would suffice. As during great of both 
night and day only a very small number of lighta would be required, 
it was clearly not economical to run a large epgine for so few lamps, 
therefore it would be well to use a storage battery in connection 
with a smaller engine, The best plant for the purp oee would be 
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an engine of 135 b.h.p., with a storage battery of about 1,000 
ampere-hours. The estimate of plant is: eugine and dynamo. 
£1,050 ; engine and dynamo, £1,050 ; erecting engines, etc., £130 ; 
cables, £200 ; battery, £650; contingencies, £100—total, £3,180. 
The yearly charges would be: intereat on £3,420 at 2$ per cent., 
£94. la. ; depreciation, sinking fund at 3 per cent., £103. 12s. ; 
wages,  etc., £160; oil, waste. an sundries, £100— 
total, £456. 13s. Each 16-c.p. lamp will require about 
36 units per year, and accordingly 2,500 will acquire a total 
of 99,000 ; dividing £456. 138. by this number 1'21d. was got, or 
slightly less than 1jd. per unit. There is no allowance for coal 
in the estimate. He considered d. per unit a liberal allowance 
to make for coal, which brings the total price up to lid. The 
plant could also be used to run the laundry machines ; it would 
lessen the expenditure by being able to transmit energy by a 
flexible conductor instead of having to cut away and disfigure 
walls and ceilings by setting belts and shafting. Ventilating fans 
and lifts might also be worked electrically. The greater use of 
the plant would lower the price per unit, since the engine if ueed 
for lighting only would stand idle for nearly 18 hours out of the 
24. If im public supply electric stations use could be found for 
the work the engines could do during the 24 hours, electric energy 
could be had for one-quarter of the present price. The total esti 
mate was £5,920. The Electricity Committee of the Vestry are 
prepared to supply the light at a uniform charge of 4d. per unit, 
subject to a two years’ agreement. After a long debate the 
recommendation of the committee for the Board to generate their 
own electricity was carried. 

Light Railways. The Light Railway Commissioners have held an 
enquiry into the proposal to construct a light railway from Lincoln 
to Barton-on-Humber. The scheme for promoting a light railway 
from Reveeby to Boston, a distance of 12 miles, is being considered 
by the Sibeey Rural District Council. The Railway Commissioners 
will recommend the issue of an order for the construction of an 
electric light railway from Edmonton to the boundary of Enfield. 
The Board of Trade have confirmed an order authorising the con- 
struction of light railways in the county of Essex between Barking 
Town and the Beckton Gasworks. With regard to the light 
railway between Craigie Terrace and Broughty Ferry, the Town 
Council have written to the promoters that unless all the provisions 
of theagreement were embodied in the order in one form or another 
the order must be abandoned forthwith, in terms of the undertaking 

to that effect contained in the agreement. At a recent meeting of 
the First District Committee of the Inverness County Council a 
report was submitted by Mr. Robert Black, C.E., road surveyor, 
upon the proposed light railway between Inverness and Loch- 
end, stating that the proposed light railway would interfere 
injariously with the road. The District mmittee agreed 
to refer the report to the Light Railway Commissioners. The 
Colwyn Bay Urban District Council have carried a resolution 
to the effect that, having approved of the light railway scheme as 
now before the Board of Trade, and having entered into an agree- 
ment with reference thereto, the Council instructa its legal repre- 
sentative to see the terms of such agreement are carried out, 
and to generally support the confirmation of the order provided 
the intereate of the Council and of the ratepayers are safeguarded. 
The Light Railway Commissioners have now sanctioned the Leeds 
and Bradford tramway scheme, and by agreement a clause is to be 
inserted in the concession whereby the power to construct and 
work the line between the Bradford terminus at Thornbury and 
the Leeds boundary at Stanningley, will be invested in the Brad- 
lord Corporation. The total length of the line will be two miles, 
and it is to consist of a single track with passing places. The 
London County Council will oppose the Finchley, Hendon, and 
District, the Hampetead, Finchley, and Edgware, and the High. 
gate, Finchley, and Wood Green Light Railway Orders. The 
Parliamentary Committee of the London County Council have 
had under consideration the proposed Crystal Palace Light 
Railways Order, under which it is sought to authorise the con- 
struct ion of a series of 10 railways, with a total length of over 
nine miles, and they have recommended that the scheme should 
be o by the Council. Strenuous opposition will also be 
0 by local authorities in the districts affected, and numerous 
letters have been received objecting to the proposal. The Light 
Railway Commissioners have held an enquiry ipto the Trent 
Valley and North Lindsey light railway schemes. With regard 
to the scheme for constructing a line from Blyton to Frodingham, 
and known as the Trent Valley scheme, the Commissioners said 
the order would be submitted to the Board of Trade for sanction. 
The North Lindsey Railway is intended to serve the districts of 
Seunthorpe, Roxby, Winterton, Thealby, West Halton, Whitton, 
Alkborough, and Winteringham. The Earl of Jersey, at the con- 
clusion, said the Commissioners would be glad to recommend to 
the Board of Trade to sanction the scheme. The Aberdeen 
authorities are discussing the proposed light railway to Newburgh. 
The London and South-Western Railway Company have been 
memorialised to consider the advisability of constructing an exten- 
sion of proposed West Somerset light railway from Bridgwater 
eee et, and thence, vid the West Somerset mineral line, to 
xeter. l 


PROVISIONAL PATENTS, 1899. 


FEBRUARY 20. 

3735. Am improved method of and apparatus for utilising the 
waste gases and heat from electric furnaces., Wilhelm 
Borchers, 78, Fleet-street, London. (Complete specifica. 

tion.) 


21 


3704. Improvements in and appertaining to electric street 
tramways. Richard Riley, Thomas Winstanley, and 
Samuel Riley, 12, Turley-street, Cheetham, Manchester. 

3734. Improved process for electric smelting or reducing. 
Wilhelm Borchers, 78, Fleet-street, London. (Complete 
specification. ) : 

Improvements in secondary batteries. Joseph Skwirsky, 
8, Quality-court, Chancery - lane, London. (Complete 
specification. ) . 

3742. A combined thermo-eleotric or electro-thermal lamp. 
Alfred Charles Brown, 129, Algernon-road, Lewisham- 
road, London. 

3746. An improved electric switch. Walter John Murphy, 19, 
Holborn-viaduct, London. 

3754. An improvement in electrical wall plugs. Phili 
Frederick William Simon. Herbert snag A Berry, an 
Charles Rayner, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Complete specifica- 
tion.) 

Improvements in wireless telegrapby through water. 
Richard Joseph Crowley and A. C. Oakes, 7, Martin's- 
lane, Cannon-street, London. 

Au improved dynamometer for use in laying submarine 
cables. Walter Jobn Murphy, 19, Holborn-viaduct, 
London. l 

$774. Improvements in galvanometers and the like. Lancelot 
Hall Newton, Robert Rutson Fowler Neville, Sydney 
Percival Newton, and Edward Tew. 31, King-street, 
Baker-street, London. (Complete specification ) 

Improvements in electric safety appliances. Franklin 
Hodgkins Badger and William John Plews, 47, Lincoln’s- 
inn-fields, London. 

FEBRUARY 21. 

A new or improved process for roasting or calcining 
mineral substances by electrical currents, especially 
adapted to the manufacture of Portland and like 
coments. Reginald John Wallis - Jones and Harold 
William Couzens, 73, St. Stephen's.road, Upton Park, 
London. N | 

Improvements in telegraph and telephone cables. 
Théophile Carles, Birkbeck Bank.chambers, Southampton- 
buildings, Chancery-lane, London. 

Coia controlled and registering telephone apparatus. 
Robert Dickie Cranston and Sylvester Marcellus Williams, 
60, Queen Victoria-street, London. (Complete specifica- 
tion.) 


$736. 


3762. 


3773. 


3784. 


3861. 


FEBRUARY 22. 

Improvements in electrical signalling apparatus. The 
Anchor Electric Compahy and Edwin Freund, 39, 
Victoria street, Westminster, London. 

“The Oxford watch lamp," an improvement in electric 
eyole lamps. Joho Frederic Pierce, 45, Broad-street, 
Oxford. 

3904. Improvements in tolephone exchango switches for use 
in public central stations, largo institutions, police 
service, and the like. Albert Edward Slater, Imperial- 
chambers, Albert-street, Derby. 

Improvements in starting alternating single - phase 
electromotors and in apparatus therefor. Rankin 
Kennedy, 89, Gathorne-terrace, Leeds. i 

Electric bell for velocipedes. Alexander Bodenheimer, 
2755, Holloway road, London. 

3943. Improved means for establishing connection between 
underground electric circuits and electromotors of 
vebioles. Joseph Henry Betterley, 44, Clapham-road, 
London. 

3947. Improvements in apparatus for applying  eleotrio 
currents of high f. equenoy to telegraphy. Théophile 
Carles, Birkbeck Bank-chambera, Southampton - buildings, 
Chancery-lane, London. 

FEBRUARY 23. 

3999. Improvements in electrio traction for tramecars and the 
like. John Milnes, 55, Market-street, Manchester. 

Improvements in and relating to starting switches and 
resistances for electric motors. Edward Neville Bray, 
81, St. George’s-place, Glasgow. | 

. Improvements in electrically-controlled switches. Rookes 
Evelyn Bell Crompton and Edmund Arthur Norman 
Pochin, 55, Chancery-lane, London. 

. Improvements in automatic electric warning signals for 
railways and the like. Joseph Henry Hollyer, Rash-. 
wood House, Droitwich. 

4046. Improvements in or connected with electric motors and 
gonerators.and other electric apparatus and instru- 
ments. Valère Alfred Fynn, 55, Chancery-lane, London. 

. Improvements in incandescent electriclamps. Theophilus 
Davies Farrall, 322, High Holborn, London. 

. Improvements in electrical switches. Veritys, Limited, 
and Louis John Steele, 11, Burlingvon-chambers, New- 

street, Birmingham. N A 

A new and useful method of man eleotrio 
resistances. Samuel Sydney Bromhead, 171, Queen 
Victoria-street, London. (W. C. Heraeus, Germany.) 
(Complete specification. ) T S 


3910. 


3936. 
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FEBRUARY 24, 


4078. A new or improved machine tool, particularly applicable 
for refacing or turniog commutators of electric 
generators and the like. David Honeywood, Grove 
Works, Harleyford-road, Vauxhall, London. 

4082. Improvements in accumulators and storage oelis, 
portable and stationary. Frederick Homer Stone, 30, 
Richmond-road, Oxford. 

4088. Am improved lampholder for incandescent electric 
lamps. William Lynes, 2, Wilton-road, Sparkhill, 
Birmingham. 

4119. Improvements in the mode and means for operating 
the poles or masts of electrical cars or vehicles for 
tramways. Walter Rutherford, 77, Colmore-row, Birm- 
ingham. (Complete specification. ) 

4131. Improvements in miners’ safety lamps aud in means 
for electrica)ly igniting the same. William Best, 33, 
Chancery-lane, London. 

4199. Improvements in or connected with induction ooils, 
especially applicable for use in miues. William Best, 
33, Chancery-lane, London. 

4193. Improvements in electric glow and arc lamps. Sidney 
George Brown, Van Buren, Poole.road, Bournemouth. 

4194. Am improvement in electric stoves. Herbert John 
Dow eng: Birkbeck Bank-chambers, Southampton build- 
ings, Chancery-lane, London. 

4158. Improvements in transformers for continuous electric 
currents. Alfred Wydts and Gustave Weissmann, 45, 
Southampton.buildings, Chancery-lane, London. (Date 
applied for under Patents, etc., Act, 1883, Sec. 103, 
Aug. 4, 1898, being date of application in France.) 


FEBRUARY 25. 
4190. Improvements in electrically-propelled vehicles. 
Frederick Hall, 24, Temple-row, Birmingham. 
4210. Improvements in and connected with electrical traction. 
William Kingeland, 33, Chancery-lane, London. 


Robert 


4994. An electrical 3555 instrument. William Humphrey 
Wheatley, 40, Chancery - lane, London. (H. R. Lockhart 
and R. . King, ————.) 


4931. Imprevements in aro lamps. Walter Claude Johnson 
and Adolph Wunderlich, Birkbeck Bank - chambers, 


Southam pton-buildings, Chancery- lane, London. (Com- 
plete specification. ) 
4232. Improvements in electromotor road vehicles. La Société 


Geoffroy et Delore, Birkbeck Bank-chambers, Soutb- 
ampton-buildings, Chancery-lane, London. (Date applied 
for under Patents, etc., Act, 1883, Sec. 103, Aug. 29, 
1898, being date of application i in France. ) 

4244, Improvements in or in connection with primary electric 
batteries. Haydn Thies Harrison, 46, Lincoln’s-inn- 
fields, London. 


SPECIFICATIONS PUBLISHED. 


1897. 
Adams. (Amended.) 


1898. ' 

2428. Electrical transformer for currents of high potential 

and variable frequency. Wydts and Rochefort. 

3431. Anedes for electrolytic operations. Beach. 

3850. Holders for electric glow lamps. Geipel, Lange, and 

Sattrick. 

4588. Method of and means for holding the bases of electrical 

fittings within boxes or upon other surfaces, Bathurst. 

5004. Non-synchronous electric motors. Belfield. (Lamme.) 

8177. Dynamo - clectric machines. Sayers and Mavor and 
Coulson, Limited. 

Electrical measuring inatruments. Weston. 

Lifts worked by electricity with hydraulic braking 
apparatus. La Société Guyenet et de Mocomble. (Date 
applied for under International Convention, Nov. 12, 
1897.) 

Electrical time switches. Browne and Martineau. 

Electric tramways and railways on the conduit system. 
Love. 

23529. Method and system for generating and distributing 
electric energy. The British Thomson-Houston Company, 
Limited. (Green.) 

.Method and apparatus for generating and distributing 
electric energy. The British Thomson-Houston Company, 
Limited. (Green.) 

Method and apparatus for generating and distributing 
electric energy. The British Thomeon-Houston Company, 
Limited. (Green.) 

Electric sparking devices, more particularly for 
igniting devices of motors operated by explosive 
mixtures.  Houpied and Girard. (Date applied for 
under International Convention, June 13, 1898.) 

26153. Telephonic microphone apparatus for electric signalling. 

Siemens Bros. and Co., Limited. (Siemens und Halske 
Aktien Gesellschaft.) 
86629, Current collectors for electric traction. Penning-Dupuis. 


3831.* Eleotrio batteries. 


6990. 
7781. 


15496. 


18754. 


83531. 


84747. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


= 
Returns for TI Totel receipts for 
Live. week 8 RE Increase half-year. 
— decrease 
Ending 1899. 1898. 1899. | 1898. 
Ki ER Tram. £ £ £ £ £ 
— eene Feb. 25 3 823|3,333| + 490 |30,028 27 936 
Blackpool and Fleet- 
wood Tramroad.. „„ 25| 207 — — 1.267 — 
Bradford City Trams „ 5| 145 — — 6,7331 — 
Bristol Tramways 
and Carriage Co...| „, 24 2.5892, 290 + 299 — — 
City and South 
London Railway... „, 26 |1,102/1,065) + 379 997 | 9,681 
Dover Tramways ...| ,, 25 142| 100 +  42| 1,043 | 848 
DublinU.T.,elec.care| ., 24 9560 637 + 319 6,557 | 5,53% 
Dublin S.D. Electric 
Tramways .. ...... „ 24| 648| 350| + 298 | 4,786 | 3,178 
Halifax Corporation 
Tramways ........ „ 22 324 — — 9,126"; — 
Liverpool Overhead 
Railways „ 26 1, 2801. 300 — 20 11,624 12,180 
South Staffordshire 
Tram ways . M 25 624| 551| + 73 4,714 | 4,096 


* Since June 99, 1898. t Including he horse cars. { Since July, 1898, 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. Paid. Wednesday, 
Blackpool and Fleetwood Tramroad Shares 10 23-24 xd 
Bournemouth and Poole Electric cupply, Limited, Ord.. 10 13-13} 
4] per cent. Cum. Pref . 10 104-11 
British Electric Traction, Limited, Ordinary, Nos. T 30, 000| 10 164-17 
„& 6 p. c. Cm. Pf., 80,001-40,000 (all pai D E E 10 183- 
——— 6 per cent. Perpetual Debenture Stock 100 195-1 
Brush R Electrical Engineering, Limited, Ordinary . : 2 *-2] 
Non. Cam., 6 per cent. Pref. ................... Y 2j-2j xd 
per cent. Debenture Stock . ases sve s eee] 100 110-114 xd 
r cent. 2nd Debenture Stock.. 2 . . | 100 101-104 
Callend able Company, Debentures ............ ...... 100 114-117 
day er rider, 6 62 „ „ %%% „ „ „%% „ „ 6 „ oo 1 dd 
Central London way, Ordinary ....................«. ; i 
——— Pref. Half-Shares.... see ; 
— 6 2 2 6% %%% % „ „ „% „%% % „%% „%%% „% 09 „ 4 
Charing Cross and Strand .. 6 565 „ „„ 66 %% %%/ „%% %% „ eee. 11 14 
per cent. Cum. Pref. . Venus ee p Ward eT 
Chelsea ie Company Vestes ͤĩ7ö⁊¹é7Krc!qũꝙ! bM Vt 
43 per cent. De ntures ..........-- serere 114-116 
City of London, Ordinary . adis Reni ei 20) 
90,001- 100, 000 . ss 1v-20 
: per oent. Cumulative tret. ................ m 15-16 
b per cent. Debenture Stock .................... 124-129 
City and and oa London Railway, Consolidated Ordinary .. du 
— Dr daek: XEVNERAS CR EE aeo i 
——— 4 per cent. 5 9 ꝶö.t. „ %%% „% „ 6 sees 135-185 
6 per cent. Pref. aes T" sanae ws 14:15 
County anty of London and’ Brush "pet Elec. Light Co., Ord.. 194-15) 
No. 80 ,001-40, 000 194-154 
6 per oent. Cum. rel C 14-15 
Crompton and Co. : »»„ EN wa 8i 3] 
5 per cent. Debent ures . : 98-101 
Crystal Palace District, O 6 r cent. Stock . ..... 130 185 xd 
Preference 5 per eer took WE MURIS 140-145 xd 
Edison and 8wan United Ordinary.. 24-2} xd 
5 per cent. Debentures . Sees 4-5 xd 
4 per cent. Deb. Stock, Red.. 96-100 
Edmundsous' Electricity Corp., Ltd., Ord. Shares, 1 117400 54-62 


siectric Construction, ited —€— 
—— 7 per cent. Cumulative Pref. C 

per cent. Perp. 1st Mort. Deb.. . 

W. T. Heniey's Telegraph Works, Uratuacy . 


—— 4 


27 
7 per cent. Preference ..... e DE 
44 per cent. Debentures ................ 2... 113-11 
House-to-House Company, beg Lay F 9-10 
7 per cent. Preference . 3 94-104 
Imperial Tramways, Limittii aaa ã 234-344 
1nui& Rubber, Gutta Percha, and Telegraph | w oria UE $2.35 xd 
4 per cent. Debentures .. EM 102-106 
Kensington and Knightebridge Ordinary.. swe 13-14 xd 
London Electric Supply, Ordinary.. 344 
6 per cent. Frei . 64-7 
4 per cent. 1st Mortgage Debenture Stock, Red. . 104-106 
Metropo'itan Electric Supply, Limited, Ord., No. 1-62,500 12144 
N o. 02, 501-85, 929 1371 
per cent. First Mortgage Debeuture Stuck . 118.121 
National Telephone, Ordipary...............- eee ee enne 53 5i 
6 per cent. Cum. First Frei eee 14-16 xd 
6 per cent. Cum. Second Pref.. » 14-16 xd 
——— b per cent. Non. Cum. Third Pret. us 51-5) 
ard PT r cent. Deb. Stock, Red. . xu 100-103 
Notting Hill Electric Lighting Company, Limited . m 164-17% 
Oriental, Limited, 1879 — 2 26% „%%% %% „% %6v˙( OO 1 1 
£5 Sh ares. RETE ETATE „% „% „%„% „%„ „„ „ „% Se „% %% „„ OF 7 7 
£43 Shares, ‘New ... —yU— 4 OÈ 
Oriental Telephone and Electric Company .. 1 
Oxford Electric, Lim., Ord., Nos. | to 06 and 407 to 10810 5 i 
Royal Electrical Company of Montreal T 100-150 
per cent. First Shares Mortgage Debentures ..| 100 107-109 
South London Ph Electric to Supply, Ord ly, Ordin nary „ 8 st 
8t. James's and Pall M arg Ò 164-174 
7 per cent. Pref. Ii. Lec 2p. 10 
Telegraph Construction and Maintenance — ~ — —— esl 1 40-44 
b per cent. Bonds =- | 100 104-107 
Waterloo and City Railway, Ordinary ____.———— — 100 109-113 
Westminster Bleotrio Supply, Ordinary - 5 15-164 d 
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NOTES. 


A New Honour.—The latest honour done to the 
electrical profession in the United States is that of placing 
a portrait of Prof. S. F. B. Morse on the greenback side of 
the new two-dollar silver certificates. 


‘Science Abstracts.“ We have received an intima- 
tion to the effect that the editorial offices of Science Abstracts 
have been transferred from 66, Victoria-street to 82, 
Victoria-street (Grosvenor Mansions), S. W. 


Signalling to Lightships.—At a recent meeting of 
the Deal Corporation a resolution was passed in favour 
of petitioning the Trinity Board to establish permanent 
connection by means of wireless telegraphy with the light- 
: ships on the Goodwin Sands. 


Book Received.—Prof. G. Lippmann has published 
‘a timely volume entitled “ Unités Electriques Absolues ” 
(Absolute Electric Units"), and the work is based upon 
lectures to the students at the Sorbonne. It is published 
by G. Carré et Cie., 3, Rue Racine, Paris, and the price 
is 10fr. | 

Ozone.—lIn a recent issue our contemporary, the Lancet, 
referred favourably to the ozoniser introduced by Mr. 
Lamprey, and we understand that the apparatus has been 
tried in other directions than medical. Thus it is claimed 
that for horticultural purposes it will be found of consider- 
able service, and that many, if not most of the pests of 
the greenhouse can be easily exterminated by its use. 


Electric Motors versus Steam-Engines.—It is 
atated by the Electrical World of New York that the use 
of electric motors in Philadelphia is already making itself 
felt. Thus, in the annual report of the Bureau of Engines 
and Boilers in that city, the chief of the department states 
that out of a total of 3,579 boilers under the supervision of 
that bureau, there are 625 which are temporarily out of 
use, the chief reason being that electric power is gradually 
being substituted for steam power. 


Royal Institution.—A general monthly meeting of 
the members of the Royal Institution was held on Monday 
afternoon, Sir James Crichton-Browne (treasurer and vice- 
president) presiding. The special thanks of the members 
were returned to Sir Andrew Noble for his donation of 
100 and to Mr. Edward Kraftmeier for his donation of 
. £52. 10s. to the Fund for the Promotion of Experimental 
‘Research at Low Temperatures. The Duke of North- 
'umberland was elected president of the Royal Institution 
‘in the place of his father. 


Automatic Telephony. — The Direct Telephone 
Exchange Corporation has just issued an illustrated 
deacription of its system, which we referred to in our 
issue of May 6 last. We believe that Mr. A. R. Bennett 
has reported on the result of a tour of inspection in the 
United States and elsewhere on this system, and it seems 
that his conclusion is that although the instruments and 
switches are doubtless susceptible of some improvement 
in some of their details, the principle of the system is 
correct, and has been worked out in a way capable of 
meeting the everyday requirements and wear and tear of 
busy exchanges. 


Telegraphs to Klondyke.—It is stated that the 
Dominion Government of Canada has decided to complete 
a telegraph line to the Yukon goldfields. This should come 
as bad news to the telegraph company recently promoted 
in this country, which claims to have the monopoly of all 
telegraphic connections to the Klondyke district. We 
think the Edinburgh stockbroker who was able to obtain 
the ordinary shares of this company for his clients as a 
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special favour will now find that they are rather difficult to 
dispose of. The Government telegraph line is to be pushed 


forward at all speed, commencing with the section between 
Lake Bennett and Dawson City. 


Electric Lighting in the East.—We understand 
from Indian Engineering that any detailed scheme that may 
be submitted to the Mandalay Municipal Committee for 
lighting the town with electricity will, provided it does 
not entail increased expenditure for such lighting, be con- 
sidered by that committee. We also gather from the same 
source that a concession has been asked for introducing 
electric lighting into Karachi. 'The concessionees say that 
their final report may be expected within a period of two 
years. All we can say is that if it is to take all that time 
to elaborate a scheme for electric lighting, we doubt whether 
the work will be ever done at all. 


Gravitation.—There is an ingrained idea in the minds 
of all modern people, with the exception of a few dry-as- 
dusts" who go outside the beaten tracks for information, 
to take for granted that America was discovered by 
Columbus and that universal gravitation was discovered 
by Newton. It is probable that a wiser man than our 
modern philosopher, he who said “there is nothing new 
under the sun," is correct also as regards these two 
assumptions, for it is practically certain that America had 
been discovered before the time of Columbus, and that 
Newtonian philosophy had been formulated by earlier 
writers. But, even if this is so, it does not detract from 
the value of the work of either Columbus or Newton, for 
they discovered anew, and gave their discoveries as a 
commencement of the development of modern progress. 


Pacific Cable.—At a meeting of the British Empire 
League, held on Monday last, with the Duke of Devon- 
shire in the chair, resolutions were passed in favour of a 
British Pacific cable. The first resolution was to the effect 
that the council were pleased to note that the Australian 
Colonies and New Zealand were offering to guarantee an 
increased proportion of the cost of an all-British cable, and 
expressed satisfaction that the Dominion of Canada is willing 
to share the remaining proportion equally with the mother 
country. The second resolution was as follows: That in 
view of the undoubted value of the Pacific cable to the 
empire, and of its probably profitable result as a com- 
mercial enterprise, the council expresses a hope that every 
effort will be made to overcome any obstacles that may 
delay the co-operation of the mother country in the 
undertaking." 


Marconi's Lecture.—It was announced at the Institu- 
tion of Electrical Engineers last week that the Council 
would try to arrange for this lecture to be repeated, owing 
to the fact that a very large number of members and 
friends failed to gain admission to the building. We are 
now informed by the secretary that Mr. Marconi has 
kindly promised, at the request of the Council, to repeat 
his lecture and demonstration on Thursday, March 16, in 
the theatre of the examination hall on the Victoria-embank- 
ment, adjoining Waterloo Bridge. Up to 7.45 p.m. admis- 
sion will be only by ticket, to be obtained by members on 
application to the secretary. We notice that ladies are to 
be admitted to the lecture, and that in the event of the 
space being too small for those applying, the right to bring 
a friend may be somewhat restricted. An early applica- 
tion is requested in order that final arrangements may be 
made. 


Is Electricity an Article 7— The vexed question of 
what is electricity has been causing trouble in the Bilston 
Police Court. The case in which it arose was brought by 
the factory inspector against the Bilston District Council, 
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because the Council had not posted a copy of the Factory 
Act in the market hall. It seems that a portion of this hall 
is used for the generation of electric light, and the conten- 
tion of the prosecution was that the hall was a factory 
because electricity was manufactured by way of trade for 
the purpose of gain. This was denied, the defence being 
that the building was not used for the purpose stated, and 
that it could not be a factory, because electricity was not an 
article as defined by the Act. In subsequent arguments 
the stipendiary was asked to define whether electricity was 
an article, and he adjourned the hearing for the purpose 
of obtaining information on the subject. In whatever 
way the case may be decided, we think the Council is 
unwise to have defended. 

Durban and Electric Traction.—Durban is to be 
shortly endowed with an electric traction installation. We 
understand from the British and South African Export 
Gazette that two officials from that busy and progressive 
centre are at present on a visit to this country and 
America, studying existing electric traction installations, 
and their report cannot fail to be of considerable value to 
the borough authorities of Durban. The commencement 
of the work is expected to take place in June, and it is 
intended to take in hand first the important section from 
the Point to the end of Musgrave-road, the completion of 
which is expected to be realised within two years from the 
beginning of the works. The working of the completed 
installation is expected to realise economies sufficient to 
justify the reduction of the electric lighting charges. One 
effect which is expected to result is the reduction of the 
patronage accorded to the ricksha industry. The “ boys,” 
however, may find fresh fields of usefulness in less up-to- 
date towns than Natal’s only seaport. 

The Guest Conduit Electric Railway. A descrip- 
tion of a sealed conduit electric railway design, by Mr. 
J. H. Guest, of New York, appears in a recent issue of the 
Electrical Engineer published in that city. Mr. Guest has 
aimed at simplicity in construction, but we fancy certain 
practical points in his system will be difficult to design 
satisfactorily. Like some of the older English sealed con- 
duit systems, Mr. Guest uses a magnet to make the elec- 
trical connections in the sealed conduit. For this purpose 
an electromagnet is used, which collects the electricity from 
the iron studs projecting from the non-magnetic cover of 
the condnit. The magnetic attraction obtained between two 
adjacent studs, which are only 18in. apart, actuates a switch 
closing the electric circuits. When the circuit has been 
made, a series coil of a few turns tends to keep the circuit 
complete until the car leaves the stud. The details given 
in our contemporary appear to be taken from a patent 
specification, and will have to be altered most radically if 
the system is to be put into practical work. 

Power Distribution.—It will be remembered that 
last year a committee reported in favour of a Bill for power 
distribution over a very large area. It may be also remem- 


bered that this General Power Distributing Company's 


Bill was hung up last session and carried over until 
this year. The second reading was set down for Friday 
last, with the result that there was a majority of 32 againat 
it. We hardly expected the Bill to pass, although the 
committee’s report was in its favour. This was because a 
number of vested interests were attacked, or seemed to be 
attacked, and a very general opposition to it arose among 
those whose sole object at the present time appears to be 
in favour of indiscriminate municipalisation. Mr. Stuart 
Wortley (Sheffield) led the opposition to the second 
reading, while Mr. Davenport (Cheshire, Macclesfield) 
supported it. A somewhat desultory discussion ended in 
a motion for the adjournment of the House, and the division 
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lists at first showed an equality of votes for and against, 
Mr. Gedge (Walsall), however, claimed to be counted in 
the No“ lobby, so that the vote against adjournment in 
the end was 150 to 149. The final majority against the 
Bill in its present form was 32. 

Lighthouse Apparatus.—The paper read last week 
on “Improvements in Dioptric Apparatus for. Lighthouses,” 
by Mr. W. T. Douglas, M. I. C. E., and Mr. J. A. Purves, 
B.Sc., before the Institution of Civil Engineers, will repay 
careful study by those interested in the important problem 
of lighthouse signalling. The paper was devoted toa 
description of the advantages secured in practice by the 
feux-éclairs, or lightning lights,” introduced by Mr. 
Bonrdelles in 1890, and to an investigation of the financial 
aspect of improvements effected, from which it appeared 
that a more efficient and characteristic light was obtained 
at a greatly reduced cost. The authors raised tbe 
interesting question that there was a waste of light 
when it was allowed to rest on the eye longer than the 
time necessary. Elaborate experimental investigation had 
been made, notably by Charpentier, to determine the exact 
time which an intense ray of light falling on the retina 
required for full perception. This time was set down at 
between 0:08 of a second and 0:125 of a second. A mean 
between these periods was accepted for working purposes, 
and the French lighthouse service accordingly fixed the 
standard duration of a flash at one-tenth of a second. In 
future, therefore, this law would determine the maximum 
effect of an optical apparatus, and any wire drawing" of 
the flash beyond these limits would mean want of economy 
and a diminution of the efficiency of the light. In both 
systems it was equally easy to produce group-flashing 
lights by the simple expedient of breaking up the faces of 
the panels. 

Standard Frequencies.—At the last meeting of the 
Institution of Electrical Engineers, Prof. J. Perry announced 
from the chair that the committee appointed to consider 
the question of uniformity in electrical engineering practice 
bad come to definite conclusions on the vexed question 
of a standard frequency for alternate-current working. 
The committee has collected information, and has ascer- 
tained the opinions of a number of manufacturers and of 
consulting engineers on the Continent and in America, 
as well as in this country. It is unanimous in recommend 
ing the adoption, for general purposes, of a frequency of 
50 periods per second, as on the whole the best suited 
to ordinary cases of mixed distribution of alternating 
currents for incandescent lamp, arc-lamp, and power supply. 
For the exceptional purpose of transmission of power on the 
large scale, it recommends the standard frequency of 25 
periods per second. It also suggests for the exceptional 
cases of house-to-house transformer supply, as preferred 
in districts where the houses are scattered, a standard 
frequency of 100 periods per second. We think that the 
committee would have shown itself more than in touch 
with the profession generally if it had left out the saving 
clause allowing a frequency of 100 periods per second in 
certain districts. The very few cases in which, with & 
well-organised and well-supported electric lighting under- 
taking, a house-to-house transformer system is really 
advantageous, renders it useless, in our opinion, to start 
a special class to gain a slight efficiency in the transformers. 
Even then, if motors are to be considered at all, it wouid 
be better to adhere to the frequency of 50 complete 
periode per second. 

Motor-Vehicle Design.—Mr. T. H. Parker's paper on 


“Some New Features in Motor-Vehicle Design,” was read 


before the Liverpool Self-Propelled Traffic Association on 
the last day of February. As the paper is very incomplete 
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unless full illustrations are given, we are unable at present 
to reproduce more than the following extracts. In the 
first part of the paper Mr. Parker detajls the steps by 
which he has improved the design of some motor-vehicles 
with which he has been associated. The conclusions, as 
exemplified in his recent cars, are somewhat as follow: the 
use of two motors to drive the two hind wheels, each being 
independently geared ; the use of chain gear for the second 
reduction in the gearing; and the use of shunt motors. 


Mr. Parker’s system of regulation consists in dividing the 


accumulators up into a number of parallel circuits when 
starting, and of using the two motors in series across 
all the ceils for the middle speed. At full speed the 
two motors are connected in parallel. He advises the use 
of 40 accumulators, so that they can be charged in series 
on a 110-volt circuit. In the steering gear Mr. Parker 
arranges to move both the hind and front wheels, so that 
only a smaller angular displacement with respect to the car 
body is required. With regard to shunt motors, it must be 
admitted that on the whole a good braking effort could be 
obtained by charging the batteries on down grades ; 
but we hardly credit the statement that, in case of 
need, it was found possible to bring the car to a stand 
from full speed ahead in 3ft. on a 10 per cent. gradient 
without the use of the brake or reversing the motors, which 
was an impossibility with the series motors.” Tbe shunt 
motor will not act as a brake unless the car is running, and 
hence could not be used to bring it to a standstill. 


A Direct-Connected Electric Pump.—Mr. Carl 
Eickemeyer has designed an electric pump of somewhat 
novel form, which is illustrated and described in a recent 
issue of our New York namesake. In this pump the 
electric motor is placed underneath the pump cylinders, 
which are again vertical beneath the valve-chambers. The 
reduction of speed and the change from a circular to a recipro- 
cating motion is obtained by means of a worm and wheel. A 
crank on the wheel shaft drives by means of a connecting 
rod the piston of the pump. To prevent any jar caused by 
a water-hammer action being transmitted to the mechanism, 
the inventor has devised relief springs which are carried on 
the worm shaft. These permit of an axial motion of the 
worm. without disturbing the armature. In fact, the 
arrangement allows of the gear acting as a rack and 
wheel gear in cases of sudden load. Automatic electric 
devices are provided for governing this motor so that it 
may adjust itself to sudden changes of load. The motor 
is of the Manchester type, and has a somewhat novel 
feature in connection with the winding of the field coil. 
These coils are shunt wound in such a way that the outer 


portions of the coils are approximately one-half the thick- 


ness or horizontal width of the inside portions of the coils. 
This allows the flattening. of the coils on the inside to get 
the motor as thin as is desirable, and at the same time 
makes the outside wires. of the outer side of the coils 
effective, which would otherwise be ineffective, in producing 
magnetic lines of force in the field core. The series regu- 
lating coils are rhade rectangular without bend, and directly 
magnetise or demagnetise the armature, as the case may be. 
Ic seems to us that there is practically little advartage in 
this method of winding coils, and it is very liable to cause 
insulation troubles. The theory of the efficacy of the out- 
side wires is quite wrong. The most risky feature in the 
design of the plant as a whole seems to us to be the placing 
of the electrical devices directly under the pump cylinders. 
Any leakage due to faulty glands or covers are likely to 
cause trouble. 

Surging Alternate Currents.— The hunting action 
which sometimes is set up between two or more alternators 
working in parallel is exceedingly difficult to explain, and 


sometimes difficult to prevent. 
plant sometimes. surges from one side to the other 
has been the cause of not a few of our central- 
station breakdowns. Our contemporary the Electrical World 
points out that the disturbance is generally started, and is 


‘driving power or engine torque. 
closely dependent upon the variations of the torque of 
steam-engines as the crank passes through its double cycle 
of minimum and maximum effort per rotation. 
beats of. the ammeters in the circuits of synchronous 


railway generators in parallel. 
‘tion is so important that recent specifications bave called 
for a maximum variation of the angular position from 
‘the mean position of absolute uniformity of rotation of a 
‘small fraction of ldeg. This requires extremely heavy 


The way a load on such a 


always seriously affected, by any irregularities- in the 


For this reason it is 


By the 


machines taking power from steam-driven systems the 


number of turns of the engines can readily be counted, 
often even if the latter have two or more cranks, or 
there are several 
therefore, 


of them in multiple. Engines, 
for driving alternators in parallel must 
be much more carefully designed than for driving 
The uniformity of rota- 


fiy wheels. From the fact that the pumping is in time with 
the engine strokes, many have obtained the idea that it 


does not exist with turbine-driven plants, but unfortu- 


nately it does, and often to a distressing extent. The 


burging action is also accompanied by changes in the 
magnetic fields, and hence solid pole-pieces, or pole-pieces 


containing short-circuited copper bars, as are often used in 
France, provide one means of checking the great trans- 
ference of energy from one machine to the other. In the 
same way an increase in the self-induction of the armature 
of an alternator tends to make it more liable to set up the 
current surges. In selecting a machine to be free from 
this trouble, those. possessing good n properties 
should be preferred. 


Secret Commissions. The report of a special « com- 
mittee of the London Chamber of Commerce on “ secret 
commissions” has reached us this week, and we regret to 
say that we can endorse a large number of the statements 
contained in it. The committee point out how disastrously 
these secret commissions affect the welfare of the various 
industries in the country. They also explain how difficult 
it is to get evidence which will lead to convictions in such 
cases. In the report the legal aspect of the question is 
very well gone into, and a number of cases in which 
damages have been recovered from givers and receivers 
of secret commissions are reported in abstract. In the 
appendix, cases in which the committee have had evidence 
of direct bribery are given. In one case an electrical and 
mechanical engineer.in the North of England wrote as 
follows: “I bave come in contact with several cases 
most prejudicial to the healthy development of trade 
generally, chiefly among the London engineers, who 
specify for particular makes of articles, and that every- 
thing shall be to their approval, in order to be able 
to press the contractor for money. Then there are 
consulting engineers of the highest standing and 
above all suspicion, but in whose offices there are 
men who, unknown to their employers, receive indirectly 
or directly commissions, and who levy blackmail on the 
contractors.” We are sure that although the letter was 
written in good faith, the custom is not at all common 
amongst London consulting engineers, and also that it is 
the surest way of procuring the consulting engineer's 
downfall. In other cases which are quoted later on in the 
appendix, the question of corporation bribery is touched 
upon, and here we regret to say we are afraid a true bill 
must be returned. Even then itis more often a question of 
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the representatives of low-class municipalities asking for 


commission, than that these commissions are offered by the 
We are afraid that the holding of a 


actual manufacturer. 
publie meeting will have practically no effect in preventing 
the secret commissions. Besides, how this prevention can 


be done without infringing the rights of tbe individual, it | 


is very difficult to see. 


The Cause of Breakdowns.—The overhead line 


between the Niagara Falls and Buffalo bas recently been 


troubled with a number of sbort-circuits, which at first. 


were a source of perplexity to those in charge of the line. 


We learn from the Electrical World, of New York, that 


some enterprising boys have the trouble laid at their door. 


Thus, last autumn, a guard wire broke, and one end fell 


over the line wires, making an intermittent cross as it 
swung in tbe wind. This started an arc between two 
parallel wires, with a potential difference of about 11,000 
volts, which was blown by tbe wind for several hundred 
feet along the line before it broke. It was a pretty 
exhibition of fireworks, and some boys who saw it wanted 
to sce more. So at convenient times, when no one else 
was about, they threw miscellaneous pieces of wire, barrel 
hoops, etc., on the wires and watched the fun. Generally 
the arcs would break before any great damage was done 
to the line, but it was hard on the switches and circuit 
breakers. Three of the young men bave been caught, and 
the line is being closely watched to prevent any more such 
mischief. At the Niagara Falls end arrangements have 
been made by which, when the circuit breakers are thrown 
by a short-circuit on the line, the wires may be connected 
to a set of lower-potential fuses, on which the short-circuit 
may be burned off, without danger of establishing an arc 
that will be maintained across the gap between the line 
wires. Curiously enougb, as the Electrical World points 
out, the worst short-circuit was caused by a large stick of 
wood, which was thrown upon the wires, and allowed a 
small current to pass, which, with the high E. M. F., 
generated enough heat in the wood to carbonise it and 
start an arc, which burned one line wire in two. The 
same effect was observed, with less serious consequences, 
when a small branch from a tree near the line, which was 
being felled to remove a possible danger in the next gale, 
flew upon the wires and started an arc, which travelled 
before the wind about 300ft. along the line. One reason 
that the cause of the trouble of the past four months was 
so long hidden is that the comparatively small wires, 
hoops, etc., that were thrown on the line were nearly, if 
not quite, destroyed by the current. 


Civil Engineers’ Students’ Dinner.—The New- 
castle-on-Tyne Association of Students of the Association 
of Civil Engineers held their annual dinner on Saturday 
last, when Mr. J. R. Baterden, the president of the local 
association, occupied the chair. Mr. W. H. Preece, the 
president of the parent institution, was one of the guests, 
and was supported by a number of other prominent civil 
engineers. Principal Gurney, in proposing the toast of 
“ The Institution of Civil Engineers,” referred to the great 
aid the institution afforded to the professional man. The 
Civil Engineers was indebted to the work of the allied 
sciences, and there was practically nu discovery made in 
which some good was not derived by the profession as a 
whole. Mr. W. H Preece, in reply, referred to the great 
gratification felt by the parent institution at the prosperity 
of these local students’ associations in different parts of the 
United Kingdom. The great tendency in engineering at 
the present day was towards specialisation, and he referred 
to the value of such an institution as the one to which 
they belonged, for it afforded a ready means of all branches 
of their profession to freely intermingle. Moreover, by 


belonging to it a kind of brotherhood was formed, and 
facilities provided for securing a readier introduction for 
strangers abroad. He seriously deprecated the action of 
trades unions, which he thought were doing the greatest 
possible harm by destroying the sympathy which ought to 
exist: between employers and employed. Unfortunately, 
this was not the worst feature of those organisations, for 
they alienated from workmen that enthusiasm without 
which success was almost impossible. Mr. Preece then 
briefly alluded to the great engineering works situated on 
the Tyne, and to the great improvement in high-apeed 
vessels developed by a Newcastle man, the Hon. C. A. 
Parsons. He was glad to hear that considerable progress 
was being made with the new boats of the “Turbinia” class, 
and that our navy was shortly to receive some of these 
high-speed torpedo destroyers. Mr. Barker, the engineer to 
the Cambridge Electric Lighting Company, proposed the 
toast of The Local Association." In doing so he spoke 
as one of its founders, and as its first organising secretary. 
The Chairman, in reply, said that their association was 
third among the five branches of the institution, and that 
it was doing a most successful work in the district. 


Physical Society.—We have received from the 
Physical Society a proof of the first portion of the address 
delivered by their new president, Prof. Oliver Lodge, on 
the 10th of last month. In it especial attention is called 
to the remarkable way in which in modern times the 
pursuit of science tends in the direction of rapid and 
immediate application. In Newton’s time, remarked Prof. 
Lodge, pure science was altogether aloof from practice. 
He did not suppose that the gravitational theory of 
astronomy had any effect on his Majesty’s coins at the 
Mint, nor did the prismatic sifting of white light lead 
at that time to any chemical applications of spectrum 
analysis. Even as late as Faraday's day the induction of 
currents by motion and magnetism exercised no appreciable 
effect on commerce and industry. Nowadays, Fourier’s 
theorem is applied by Lord Kelvin to work an Atlantic 
cable ; Hopkinson’s researches on the magnetic circuit (an 
idea that bas revolutionised the practical treatment of 
magnetism) result at once in improvements in the dynamo; 
and Hertz’s experimental detection of Maxwell’s waves 
seems likely to result before long in a new system of 
wireless telegraphy. Prof. Lodge raised the question as 
to the cause of this keen interest in the practical applica- 
tion felt in varying degrees by nearly all modern physicists. 
Amongst these causes he enumerated the example and 
inspiration of Lord Kelvin, and the improvement in 
education in recent years. In spite of this improvement, 
Prof. Lodge considered that the progress in edueation is 
lamentably slow, and he pointed out that the teachers 
are not wholly free from blame in respect to the dislike 
which many boys feel for the most elementary mathematics, 
and for problems which may be made exhilarating when 
properly presented. He also showed that a thorough 
training in any branch of knowledge stimulated and 
enlarged the faculties for the intelligent appreciation of 
many other branches. Prof. Lodge proceeded to detail 
the progress of experimental science during the past year, 
and referred first to the developments of Prof. Zeeman’s 
important discovery. Alluding to Prof. G. F. Fitzgerald’s 
prophecy that cireularly-polarised light sent through an 
absorbing medium would constitute a magnet, he remarked 
that many attempts bad been made from Faraday downwards 
to excite magnetisation by means of light, to detect a real 
and not an imaginary ''magnetisation of a ray of light,” 
but all the experimenters hitherto had failed to realise 
the necessity of an absorbent medium. The effect was 
bound to be small, and of course it might not be there 
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after all; but Prof. Lodge understood it was being looked 
for, and had, at any rate, been on rational grounds 
predicted. The last part of the address dealt with the 
question of opacity in the most general sense. 


Prof. Oliver J. Lodge.—4A complimentary dinner was 
given in Liverpool on Saturday evening to Prof. Oliver J. 
Lodge, B. Sc., F. R. S., in recognition of his having received 
the Rumford medal, which is awarded every other year by 
the Royal Society for the most important discoveries in heat 
and light. The Lord Mayor of Liverpool was in the chair, 
and the company included a distinguished gathering of 
scientific men, including Prof. Sir W. Crookes, Sir John T. 
Brunner, Bart., M.P., Prof. Rücker, Prof. Fitzgerald, Prin- 
cipal Glazebrook, Prof. Hele Shaw, and Mr. A. Bromley 
Holmes. After dinner and the usual loyal toasts, the Lord 
Mayor proposed the health of Our Guest." He said they 
were there to do honour to one whom the foremost minds 
of the country had honoured, and by whom Prof. Lodge 
was held in the highest esteem and respect. The city of 
Liverpool was greatly indebted to him for the good work 
he had done in connection with the Liverpool University 
College since his appointment in 1881, while those who 
had come under the guidance and instruction of their 
guest all testified to his courtesy and kindness and 
to the clearness and completeness of what he afforded 
them. But, apart from that, original experimental work 
had brought great distinction to Prof. Lodge. In 
conclusion, the Lord Mayor alluded to the necessity 
of erecting and endowing a physical laboratory at 
University College, and expressed a hope that before long 
one worthy of Prof. Lodge would be provided. In reply, 
Prof. Lodge expressed his gratitude to the Lord Mayor for 
his speech, the final remarks of which he proceeded to 
emphasise as to the need of a large physical laboratory. 
The gathering that night was a remarkable proof of the 
amount of good feeling and appreciation shown by scientific 
men for the magnificent act of the Lord Mayor in doing 
honour to science, for the honour was really done to the 
Rumford medal of the Royal Society. The chief magis- 
trate of Liverpool recognised in the Royal Society the 
fountain of all purely scientific honour in this country, and 
he also recognised the biennial award of the Rumford 
medal 4s an event of national—nay, even sometimes of 
international importance, because it was often given to 
foreigners, and in this way promoted friendly feeling 
among the workers in science in different parts of the 
world. It was undoubtedly a great honour to receive the 
Rumford medal, and he was astonished when he got the 
iatimation-that by some concatenation of circumstances it 
had been awarded to him. Later in the evening Principal 
Glazebrook announced that the new physical laboratory 
should cost from 250, 000 to £40,000. He added that he 
had been promised £10,000 from a gentleman whose name 
was not to be disclosed, and that Sir John Brunner had 
just intimated his intention of giving £5,000, while another 
gentleman present had promised £2,500 provided three 
others could be found who would each contribute a like 
amount. So that there is a fair chance of the new labo- 
ratory being shortly put in band. 


Institution of Junior Engineers.—At a meeting 
of this institution held at the Westminster Palace Hotel 
on Friday last, Mr. Basil Joy presiding, a paper on “ Carbon- 
Consuming Batteries and their Possibilities” was read by 
Mr. W. R. Cooper, B.Sc., M.A, M.IJ.E. There was a 
large attendance. The saving which might be effected in 
the cost of production of electrical energy by the use of a 
arbon-consuming battery was first discussed. The absolute 
Mean efficiency of a steam plant, generating electrical 
energy for general supply purposes, might be taken as low 
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as 6 per cent. as deduced from experiments by the late Mr. 
Willans, whereas the corresponding figure for a battery 
working under the same conditions was about 73 per cent. 
Assuming that a Board of Trade unit could be generated 
and distributed by the combustion of 10lb. of coal, and that 
the cost per unit was 5'5d. with coal at 20s. per ton, then 
the efficiency of a battery rendered it possible to effect a 
saving of 30 per cent. of the cost per unit, provided that coke 
could be voltaically oxidised to CO,, and that the electrolyte 
and the plate opposed to the carbon did not introduce 
additional expense. The cost of renewing the electrolyte 
and negative plates, however, might counteract the gain 
due to efficiency. It was also necessary to remember that 
the cost per unit depended upon maintenance, and that the 
price at which electrical energy could be supplied depended 
upon capital expenditure. For the consumer to derive 
much benefit from a carbon-consuming battery, a reduction 
in the capital expenditure as well as in the coal bill must 
be effected. The author next considered the various 
difficulties in attempting to solve the problem of the direct 
production of electricity from carbon; they were due to 
(1) the insoluble nature of carbon; (2) the scarcity of 
electrolytes among carbon compounds; (3) the inability 
of carbon to act as an ion in such organic compounds as 
are electrolytes ; (4) the electro-negative character of carbon. 
In the place of the oxidation of carbon, that of CO might 
be attempted ; but the possible E. M.F. from such a reaction 
was lower than that theoretically obtainable from the 
oxidation of carbon. There was also a difficulty in finding 
electrolytes in which CO acted as an ion. Suggestions 
for various forms of carbon-consuming cells were then 
reviewed. Grove’s ordinary gas coll, in which the 
hydrogen might be replaced by CO, was of no com- 
mercial value, because the curreut obtainable appeared 
to depend upon the rate of occlusion of the gases by 
the platinum. The cell brought out by Borchers with 
a view to the utilisation of CO had not proved successful ; 
the E.M.F. was, in fact, not due to theoxidation of CO, but 
to the solution of the copper which was used as one of the 
plates. The problem had been attacked by Reed in a 
manner which was suggestive, but without, much practical 
result. This investigator aimed at a cell having iude- 
structible electrodes, and an electrolyte by means of which 
the carbon was oxidised, but which was regenerated by the 
action of the cell itself. The indirect production of elec- 
trical energy from carbon by the use of H,Sand SO, was 
ingenious, but no practical outcome could be obtained by 
the interaction of two liquids, because true voltaic action 
does not take place in that way. The utilisation of free 
carbon, combined with electrolytic solutions, had been 
attempted by Case and by Coehn. "The Jacques cell was 
an example of one in which in a fused electrolyte was 
employed. Owing to the many defects which were 
inherent in this form of cell, its efficiency was low; it 
also appeared extremely doubtful whether the electrical 
energy obtained was due to the voltaic consumption of 
carbon at all. Another cell of the same class was 
Blumenberg’s, in which the same objectionable features 
were to be found as in the case of the Jacques cell. 
Some interesting experiments were successfully shown in 
illustration of the paper, and in the discussion which 
ensued, Mr. H. B. Varley, Mr. W. B. Clarke, Mr. R. F. 
Krall, Mr. C. Lean, and Mr. A W. Marshall took part. 
A vote of thanks having been accorded the author, the 
proceedings concluded with the announcement of the visit 
on the 25th inst. to the testing station of the British Fire 
Prevention Committee. At the meeting on April 14, a 
paper on “Piles and Pile-Driving” will be read by Mr. 
H. C. Reid, M. I. J. E., of Chatham. 
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CANTERBURY ELECTRIC LIGHT WORKS. 


W. W. Mason, Alderman and Deputy Mayor.—The [consistent 
N of Alderman Mason has perhaps been the DON 
cause of Canterbury getting the electric light. The photograp 


given herewith was taken when the worthy alderman was mayor. | 


ALDERMAN W. W. MASON. 


In business Alderman Mason is a jeweller and silversmith, but, 
like many another friend of humanity, he has given of his time 
and talents for the good of his fellow-citizens, For 15 years he 
has been a member of the Town Council, and bas always taken a 
keen interest in the progress of electricity, and in face of great 
opposition has been enabled to gain the realisation of his views 
in the opening of the central etation to-day. Mr. Alderman 
Mason is the chairman of the Lighting Committee. 


The balo of romance around the cathedral city is so 
strong that it shines conspicuously amongst our ancient 
cities from the time of the Romans to the present day. 
Few, however, are converaant enough with its history to 
know that there is fairly strong evidence to suggest that 
Canterbury was once a seaport, and situated upon an 
estuary of the sea. Most people think of Canterbury 
as the resting-place of Augustin, the home of Thomas 
à Becket, the site of the shrine to which the pilgrims of 
Chaucer wended their way. Tho glories of Canterbury 
ended when Henry VIII. began its spoliation, which con- 
tinued in grim earnestness till the Puritans smashed the 
stained glass, destroyed the sculpture and carving, and 
turned the cathedral into a stable. Yet it remains a city 
of ancient churches, a city full of old associations, whose 
narrow, meandering streets, whose gates and mouldering 
walls stir the imagination, and rouse a whirlwind of thought, 
in which cowled monk and armed warrior strive in vain for 
the mastery. Still more recent sounds of strife are brought 
within ken when one enters the pillared nave, and learns 
that among the tattered emblems upon the wall hang tho 
only colours of England that entered Sebastopol, the scene 
of the final tragedies of our last great European war. 
Stand—as we have stood—by the side of him who carried 
these colours, look adown the long vista of history back- 
wards to the time of St. Augustin, think over the glories 
of our national achievements, our sins, our follies, our losses, 
and our successes, which must vividly lead to the conclu- 
sion that even now we are 10 unworthy sons of these 
ancient sires. 

Municipal Activity. 

In the earlier years of municipal life there was a good 
deal of the “let be" and “don’t worry " views, and we 
thus find the city dependent for improvements on the 
public spirit of individuals rather than on the action of the 
city representatives. Thus it was two traders of Canter- 
bury who built in 1400 the first privato bridge over the 
river ; and in 1485 a mercer from London, William Pratt, 
constructed the first main drain under the Old Street to 
carry off the rain-water into the river.” It was tho ‘‘evil 
report of the pilgrims in 1474 that led to the roads being 
* pitched with boulders and Folkestone stone.” Even in 
those days the municipality was a borrower, and various 
sums were so obtained, generally, however, to féte the king 
or the queen who happened to be passing through. It is 
somewhat of a jump from the fifteenth to the nineteenth 
century, from the time of no bridges, no sewerage, no paving, 
no public lights, to the present, when neither of these is 


lacking, and when an earlier is to give place to the latest 
system of lighting. Lanthorns, candles, oil and gas lamps 
now give place to the most perfect and most beautiful of 
all—the electric lamp. 


History of the Electric Light. 


The electric lighting of Canterbury bas taken a long 
time to come about. The supply of gas and water in this 
city is in the bands of one company, who 10 years ago 
promoted a Bill for the further extension of their plant and 
owers, including power to supply electrical energy. The 
City Fathers, however, thought that the company was 
going a bit too far, with the result that the electric lighting 
powers sought by the gas and water company were refused. 
.Hardly, however, had the Corporation disposed of this 
application than the Brush Company gavo them notice of 
their intention to apply for a provisional order, with the 
‘usual result, that the Town Council got its own order, 
which received the Royal assent on June 11, 1891. 
"The Brush Company, not to be left out in the 
cold, immediately began negotiations with the Cor- 
poration for a transfer of its powers, and finally an 
agreement was arrived at, but for some reason which we 
have not been able to discover the agreement was not 
signed. The next step was made by an enterprising 
citizen, Mr. Councillor Lukey, who in remodelling the ancient 
County Hotel lighted it througbout by electricity, gene- 
rating the current upon the premises. So satisfactory did 
the sample appear that the Council took into consideration 
the advisability of giving the whole of the citizens the 
opportunity of lighting their bouses electrically, and finally, 
in September, 1895, the Council appointed Mr. Robert 
Hammond, M. I. C. E, to report on the subject. An Electric 
Lighting Committee was formed, and Alderman Mason, 
wbo from the first has been the enthusiastic friend of 
the new illuminant, was appointed the chairman. In due 
course the report made its appearance, and, as may be 
expected, Mr. Hammond strongly urged the advisability of 
the Corporation taking up the work of electric lighting, 
and prognosticated a profitable future for the undertaking 
in view of the number of low-roofed shops and premises 
abounding in the old city. In addition, Mr. Hammond 
urged that a refuse destructor should be erected. In this 
connection we cull a sentence from his report: “I think 
there will be an opportunity of utilising in Canterbury 
what is at the present time a waste and, I might venture 
to add, & dangerous product. I refer to the city refuse, 
which has hitherto been dealt with in a laborious 
and costly way. It is, as you know, at present carted 
to the sewage-disposal works. On the way it turne 
one of the fairest lanes in England, much frequented by 
citizens and neighbours, into a polluted place. At its 
destination it has been heaped into a mound forming an 
eyesore to the passing railway travellers. The natural and 
proper method of disposal of the refuse of dustbins is by 
cremation, and if the Corporation adopt this method it 
would be an economical plan to combine the dust-destructor 
works with those for electric lighting.” After a good deal 
of discussion, Mr. Hammond’s report was adopted, and an 
application made to the Local Government Board for 
sanction to obtain a loan of £20,000 to carry out the first 
works. 

The opponents of the scheme, however, though tempo- 


rarily thwarted, organised a very strong opposition to the 


scheme, with the result that on one pretext or another it 
was delayed tor a whole year, and the Local Government 
Board enquiry did not occur until May, 1897. It proved 
a most excited one, the solicitors of the gas company 
having promoted a memorial against the electric lighting, 
and the opposition being conducted by Queen’s counsel and 
by leading solicitors in the town. However, all was of no 
avail, and finally the Local Government Board granted the 
loan, and Mr. Hammond was allowed to get to work and 
in due course to issue his specification, which saw the light 
in November, 1897. The tenders were duly received and 
the work distributed as follows : 

Buildings and foundations—A. J. Brewster, Canterbury. 
Boiler-house plant: two 30ft. by 7ft. Lancashire boilers and 
accessories, mechanical stokers, feed pump, injector, economiser, 


electric motor, weighing machine, etc.—Robert Taylor and Son, 
Marsden, Yorks, 
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Engine house plant: two high-speed continuous-current 75-kw. | feeders being taken from the works to suitable centres in 
steam dynamos and booster, condensing apparatus, pipe work 


and valves, pumps, suction tank and storage tank, etc.—India the ELT During the course of laying the isti the Cor- 
Rubber, Gutta Percha, and Telegraph Works Company, Limited. | poration. issued a circular to consumers expressing their 
Overhead travelling crane—James Spencer and Co., Wednesbury. | willingness to carry the supply mains into consumers’ 
5 and instruments — Crompton and Co., Limited, | premises free, provided that the request for connection was 
e made while the trench in front of the premises was opened. 
The offer was very freely accepted, and during the laying 
of the mains 156 premises were connected up, thus putting 
the works in the magnificent position of starting with over 
100 customers on the first night of supply. Indeed, the 
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Pian of Canterbury Electricity Works. 


The system adopted waz the low-pressure three-wire. 


permitted in these ancient edifices, it being well known 
tystem, with a voltage between the outers of 440 volts, 


that gas has a most deleterious effect upon the stonework, 
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as evidenced by the stone dust which is to be found in all 
gas-lighted churches. 


Site and Buildings. 


The buildings are fairly centrally situated in the North- 
gate district of the city, the site being determined by 
these considerations: (1) being central for the various 
points of distribution; (2) suitability of foundation ; (3) 
proximity of water for condensing purposes ; (4) proximity 
to railway stations. The last-named bas had to be some- 
what sacrificed to the other considerations named. The battle 
of the sites was, as usual, keenly fought, but ultimately a 
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bunker (capable of storing 100 tons of coal), and men's 
messroom. Beyond the boiler-house is the refuse: destructor 
building, containing a two-celled (Beaman and Deas) 
destructor, also boiler by Babcock and Wilcox, so utilising 
the waste gaseous products as they pass from the destructor 
to the chimney. This building will also contain the electro- 
motor for forced blast, feed-water tanks, lavatories, and 
bath for men, and other usual equipments. No foul air 
will be allowed to escape from the building (in particular 
from the refuse-destructor shed), the foul air being pumped 
by fans through a metal pipe, and conducted from the roof 
level as forced blast into the refuse-destructor cells. Tho 
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Canterbury Electricity Works—Ground Floor Plan. 


suitable site about two acres in extent was secured adjacent 
to the River Stour, central in position, and with excellent 
road accommodation. On this site it is intended by the 
Corporation to erect Corporation stables and stores ; and 
on land adjoining, which has been also acquired, dwellings 
for the Corporation workmen, so that when complete there 
will be a well-equipped municipal depot. The buildings 
are the joint design of the . engineer (Mr. Robt. 
Hammond) and of the city surveyor (Mr. A. H. Campbell), 
who has been actively associated throughout the whole of 
the works with Mr. Hammond. They are of substantial 
fireproof construction, brick walls, and iron roofs, the 
floorings being constructed of fireproof granolithic com- 


position. 
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buildings as now erected are remarkable for their compact 
and complete arrangements, those who have inspected the 
buildings remarking upon their thoroughly convenient plau. 
The chimney, which forms a feature and is elegant in its 
lines and proportions, was erected by Mr. G. E. Tournay. 
of Canterbury. The contract price for the building: 
foundations, and chimney was about £5,000. 


Boiler-House Plant. 


The steam-raising plant consists of two Lancasbire 
boilers, each 30ft. 05 by "7[t. diameter, designed for a 
working pressure of 140lb. per square inch. The bulk of 
the boiler mountings are by Messrs. Charles Winn and Co., 
and comprise dead-weight safety valve, high-steam and 
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Canterbury Electricity Works—First Floor Plan, 


In plan, the buildings comprise three main sections— 
viz., engine-house, boiler-house, and refuse - destructor 
house—all so designed that extensions of any one or all 
can be readily effected by simply removing the temporary 
corrugated iron end and enlarging the buildings as required. 
Around the engine-house are grouped the workshop, test- 
room, store-room, and pump-room, whilst overhead these 
surroundings, and forming an upper floor, are the accumu- 
lator-room, offices for engineer and clerks, lavatories, switch 
gallery, etc. The boiler-house measures 48ft. by 40ft., and 
is surrounded by the economiser chamber, pump-room, coal- 


low-water valve, junction valves, etc., but the water- 
gauges and blow-off valves are of Messrs. Hopkinson's 
manufacture. 

The furnaces are fed by mechanical stokers of Proctor's 
manufacture, driven by an electric motor fixed in tho 
economiser chamber. A Cameron feed pump, Sirius 
injector, and Green's economiser of 96 pipes complete 
the equipment, the last named being driven by the same 
motor as the stokers. The whole of the boiler-house plant 
was supplied by Messrs. Robert Taylor and Sons, of 
Marsden, Yorks. 
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Engine-Room Plant. . | volta as an ordinary continuous load, but designed to work 
The present generating plant consists of two Belliss- | up to 84 kw. if required. The working steam pressure 
Silvertown high-speed direct-current sete, composed of a | will be 125lb. per square inch at the engine stop-valve 


View of Boller-House—Canterbury Electricity Works. 


standard Belliss two-crank compound engine, with two 


when condensing, or 140lb. non-condensing. Each set is 
Silvertown single horseshoe undertype dynamos fixed one 


fitted with a Korting condenser capable of maintaining u 


- 


View of Dynamo-Room —Canterbury Electricity Works. 


at each end of the crankshaft. Each plant is capable of | vacuum of 26in. when the engines are working at full load. 
giving an output of 75 kw. at a pressure of 220 to 250 | The condenser is fitted with a non-return valve to prevent 
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water backing up into the cylinder, and there is also a 
Blake and Knowles automatic valve fixed on the branch 
pipe leading to the atmosphere. By an ingenious arrange- 
ment of levers, an air-cock on the condenser is interlocked 
with the water-valve in such fashion that the air-cock must 
be opened, and the vacuum broken in consequence, as soon 
as the water-valve is partly closed. BY this means the full 
head of water on the condenser is ensured. The steam 
range is comprised entirely of lap-welded steel pipes. From 
each boiler there is a bin. branch leading into a cast-iron 
tee-piece, which also forms a drain pocket, being fitted with 
steam-traps for leading away any water that may condense 
in the pipes. These tees are connected by a 6in. steel 
pipe, fitted with a Hopkinson parallel slide valve with 
outside screws, and from them are led the 4in. steel 
branches to the engine separators, each branch being 
furnished with a stop valve, which can be manipulated from 
the engine-room floor level. The steam after leaving the 
engines is exhausted either direct into the atmosphere or 
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which it serves as the roof. The town’s water supply can 
also be pressed into the service if required, a 3in. connec- 
tion having been made to the storage tank, with valve 
outside the pump chamber. The water supply to the con- 
densers is carried overhead across the engine-room, and 
with the exception of the steam branches this is the only 
overhead pipe in this part of the works. The feed water 
is drawn from a small underground tank connected to the 
larger tank by a Sin. pipe passing through a Kennedy 
meter. The water-level in the feed tank is kept at a 
constant level by means of a ball valve. There is a 
separate connection from the town’s water-main to the feed 
tank. The exhaust steam from the feed pump is utilised 
to raise the temperature of the feed water, a flat condens- 
ing coil being fixed in the feed-water tank for this purpose. 
The lower end of this coil is connected to the base of the 
overflow pipe. The condensed steam finds its way through 
this pipe to the drains, and any vapour that may remain is 
carried away up the chimney, the overflow pipe being 
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Switchboard, Canterbury Electricity Works. 


into the condenser already described. The atmospheric extended vertically with this object in view, 


exhaust pipe and the discharge pipe from the condenser 
wre laid side by side under the engines, passing through 
separate tunnels in the concrete foundations, and are con- 
tinued thence in straight lines to the outside of the build. 
ings. Here the atmospheric pipe takes an upward turn, 
rising to a height of 10ft. above the roof, and the discharge 
pipe terminates in a brick sump, from whence the condensed 
steam and water are returned to the river. The high and 
low pressure drain pipes from the engines follow the same 
course. 

The water for boiler feed and for condensing purposes is 
pumped from a sump outside the building by means of two 
electrically-driven centrifugal pumps, each capable of lifting 
5,000 gallons per hour, the total lift being about 30ft. The 
pumps are by Messrs. Evans, of Wolverhampton, and are 
driven by Silvertown motors. Both pumps deliver into a 
cast-iron water storage tank of a capacity of 20,000 gallons, 
a float and index being provided for showing in the engine- 
room the height of water in the tank. The storage tank 
is supported on girders over the economiser chamber, for 


and having & 
branch formed in the side to serve as the overflow from the 
tank. The feed pump has two deliveries, and from it to 
the boilers there is a complete double range of feed pipes, 
one for hot feed and the other for cold. "These feed pipes 
are din. cast-iron pipes, and are fitted with Hopkinson 
valves. The cold feed passes direct from the pump-room 
to the boiler-house, being connected by a 24in. copper 
branch to a check valve on each boiler. 'The hot feed 
passes from the pump-room to the economiser and thence 
returns to the boiler-house, and is there connected by 
similar copper branches to check valves on each boiler. 
The injector can also deliver water into either the hot or 
cold feed range. 

In addition to the steam dynamos there is a variable- 
ratio motor-generator intended for use as a booster when 
charging the batteries from the omnibus bar. The gene- 
rator side is designed for a working current of 90 amperes 
with a variable pressure of from 20 to 100 volts, the motor 
being driven at a pressure of from 220 to 250 volta. 

Tho whole of the engine-house plant and pipework has 
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been erected by the India Rubber Company. An over- 
head travelling crane capable of lifting up to 10 tons 
(made by James Spencer and Co., of Wednesbury) spans 


the engine-house. 
Switch Gear. 


The whole of the work in connection with the switch- 
board and rege AMOR Boer has been carried out by Messrs. 
Crompton and Co., London and Chelmsford, to the engi- 
neer's specification and requirements. The board is divided 
into three sections—the positive on the right, the battery 
and middle wire in the centre, and the negative on the left. 
It is arranged for dealing with the four dynamos, arranged 
two on either side of the three-wire system, two batteries 
of accumulators, with arrangements for charging the inner 
cella by the motor-transformer, also for five feeder mains, 
with the necessary instruments and plug bars. The side 
sections are divided horizontally into three panels, devoted 
to dynamos, plug bars, and feeder circuits respectively, 
reckoning from the bottom panel In circuit with each 
dynamo is placed an ammeter, and a combined duplex 
switch and fuse, the switch being arranged with a special 
sparking piece in order that its main contacts may not suffer 
damage should there be any current passing when the switch 


Chloride Company's '' R Type Cell. 


is operated. There is also an adjustable minimum cut · ut 


of the well-known Crompton type. There is a common 
voltmeter in the centre of the panel for the two dynamos. 
The centre slate contains the plug bars, which are of massive 
construction, and are so arranged that either dynamo or 
battery may be.connected on to any one of the five feeders 
or on to the works circuit. The top panel contains the 
five duplex switches and fuses and ammeters for the feeders. 
The negative side of the board is exactly similar to the 
positive side described above. A sloping slate shelf at a 
convenient height runs the entire length of tho board, and 
on it are mounted the shunt-breaking switches and also the 
regulating switches for the dynamos. The two centre 
switches are in circuit with the motor-generator, the start- 
Ing switch for this being placed on the wall of the engine- 
room close to the motor-generator itself. 

The centre section, as stated above, contains the battery 
gear, which consists of 4 charging switch, the contacts of 


this being on the board, and a 30-way discharge switch. 
The handle and’ indicator only for the latter are on the 
board, the switch itself being ‘bolted to the battery-room 
wall, and operated from the front of the tboard by a long 
spindle. This arrangement saves a large-number of cables 
being carried across the space at the back of the board, and 
consequently the connections at the back of the board are 
very much simplified. The double-pole switch shown on 
the right-hand panel is for the dynamo of the motor, trans- 
former, and the double-pole throw-over gwitch on the left- 
hand panel is for throwing the motor side of the transformer 
on to the other side of the circuit for balancing purposes. 
The two single-pole switches shown on either panel are 
emergency switches in the battery circuit. The top panel 
contains the voltmeters fer reading the pilot, omnibus, 
feeder, battery, and motor-transformer volts, the switches 
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for these voltmeters being placed within easy reach on the 
lower panele. At the'top of the board are placed the two 
battery ammeters, the middle wire, and also the ammeter 
for reading the charging current of the motor-transformer. 
All ammeters on the board are of the shunted type (manu- 
factured by Crompton and Co.), the shunts being placed at 
the back of the hoard, the voltmeters being of the well- 
known Kelvin type, manufactured by Messrs. Jas. White. 
The whole board is contained: in a wrought-iron frame, the 
slates being held in position by bolte passing through ebonite 
busbes. A neat brass strip is screwed on to the front of 
the framework in order to hide the joints. The accompany- 
ing illustration gives an excellent view of the board and 
gear. | Bee Bee | SUP 
. Accumulators. 

The accumulators were supplied by the Chloride Electrical 
Storage Syndicate, Litpited, the cells being the well-known 
"E" type, now used so extensively in electricity supply 
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stations. They are constructed upon a combination of factured at their North Woolwich factory. They are of 
mechanical and chemical principles, combining the advan- | the triple-concentric lead-covered and armoured type laid 


tages of the Planté and Faure types of plates; lightness, 


durability, large capacity, and high rate of discharge, being | system is placed on the outer of the cable. 


special feature. The complete battery consists of 280 cells 
in glass boxes, having a capacity of 630 ampere-hours, and 
is capable of maintaining a discharge continuously for 
10 hours with a terminal E M.F. of 500 volts. It is, 
however, only intended to charge 240 cells at the start, 
the remainder being held in reserve and for spares, and 
added as required. The cells rest on wooden trays supported 
on glass insulators, and are suitably arranged on stands for 
easy inspection. The stands are of pitch pine, and all 
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horizontal parts are protected from acid sprays by shect 
lead bent along the edges in the form of an inverted “U.” 
The connections from the cells to the switchboard are made 
with lead-covered cable. The battery is charged direct from 
the omnibus bars, a somewhat novel feature of the arrange- 
ment being the position of the regulator cells, which are 
not fixed on the extremities, as is usual, but in the centre 
of the battery on either side of the middle wire. The 
object of this arrangement is to enable all the regulator 
cells to be charged by one booster at the same time that 
the main battery is being charged. 


Underground Mains. 


This important part of the work has been carried out 
by the Western Electric Company, the cables being manu- 
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direct in the ground. The middle or neutral wire of the 
The insulation 
; between the inner and outer conductors is composed of 
| paper and jute, the remaining insulation of jute only, the 
| whole being impregnated with their insulating compound 
| and covered with lead jin. thick. "The lead-covered cable 
| is then served with bessian tapes and armoured with two 
| steel ribbons, each ‘040in. thick, laid on spirally so as to 
break joint, and finally served again with two hessian tapes. 

The distributing network, consisting of 125 square inch 
and 1 square inch triple-concentric cables, is so arranged 
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that it embraces the whole of the principal streets, making 
a total length of 53 miles. This network is fed at five 
points by triple-concentric feeder cables, brought direct 
from the works to specially-designed boxes, together with 
the necessary pilot wires. Wherever possible, the pilot 
wires have been made up, forming six-core and 
nine-core cable. Disconnecting boxes of the three- 
way and two-way type have been fixed at various 
points in brick pits, so that any section or sections can 
be fed from any of the five feeder cables if necessary. 
The house connections are made to the mains by means of 
the Western Electric Company's house service box of the 
split type, filled solid with insulating compound, and the 
end of the service cable is finished off in a newly-designed 
single-pole fuse-box. The same company undertook the 
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connection of consumers’ wires to mains, the fixing of 
meters, and the connection of cables in the works to meter- 
board and switchboard. 


Public Lamps. 


Some may cavil at the introduction into the ancient 
streets of Canterbury of such modern articles as arc lamps, 
but at | ere they are used sparingly, there being only a 
dozen fixed in the most prominent situations. The com- 
mittee, however, have adopted the extremely principle 
of substituting electric incandescent lamps fur gas lamps 
on the whole course of the mains. With regard to the arc 
lamps, there are altogether 13 of them to be erected, nine 
being in series, a.d running on the outer conductors, the 
adjustable resistance and switch gear of this series being 
placed in the lighting station. The remaining four lampe 
are run off one side of the system only, the switchboard 
being placed in the police station. The lamps are of the 
well-known Crompton-Pochin type, burning 17 hours and 
taking 10 amperes. The pillars are manufactured by 
Messrs. James Allen, sen., and Son, of Glasgow, and 
have two brackets for incandescent lamps on them, which 
will be switched on when the arcs are extinguished. The 
existing gas lamps will be replaced by 16-c.p.- lamps, 
mounted in Fredereau lenses, supplied by Messrs. A. and 
E. Cohen. The incandescent lamp pillars are of handsome 
design, the present number on order being 170. Several 
of the side streets will be lighted by lenses attached 
to brackets. The exact design of these, however, has not 
been settled upon. The incandescent lighting will be 
switched on from six centres, the switches and fusea being 
placed in ornamental cast-iron switch pillars. Half the 
pillars are being cast by Messrs. James Allen and Sons, and 
the other half by Messrs. MacKenzie Bros., of Edinburgh. 
The whole of the street-lighting work has been carried out 
by Messrs. Crompton and o. 

The price fixed by the Corporation for the supply of 
current is: for private lighting, 6d. per unit ; and for power 
and heat, 3d. per unit. 

The great success that has attended the pioneer lighting 
iz, we trust, an augury of the continued success of the 
undertaking, which certainly starts under better auspices 


than any other municipal undertaking of its size in the 


kingdom. 
Extensions. 


The specification already referred to was issued a fort- 
night ago,and embraced the following plant : one Lancashire 
boiler, 50ft. by 8ft., combined with mechanical stokers, etc.; 
one high-speed 150-kw. steam dynamo and accessories ; 
necessary steam, exhaust, water pipes, etc.; condenser, 
centrifugal pump, motor, and switch gear; addition to 
switehboard ; addition to mains. Had the scheme not 
been so bitterly opposed in its early stages the City 
Council would no doubt have been siaboldened to put in 
rather larger plant than that to which they had limited Mr. 
Hammond, a fact which they now deplore, as there would 
have been a saving of money as well as space had the more 
generous plan been adopted. Representatives of other 
local authcrities should take a lesson. 


THE CITY OF LONDON ELECTRIC LIGHTING 
COMPANY’S WORKS AT BANKSIDE. 
(Continued from page 266.) 


The two largest alternators of the station were supplied 
by Messrs. Ferranti, Limited, and their goneral arrange- 
ment is indicated in Fig. 6. Each alternator is capable of 
giving a nominal output of 1,500 kw., but the makers 
inform us that on emergencies 2,000 kw. may safely be 
taken from the machine. The engines driving the alter- 
nators are also of Ferranti make, and run at 150 revolu- 
tions per minute. They are vertical compound engines with 
the high-pressure line of cylinders arranged on one 
side of the flywheel, and the low-pressure on the other. 
The view in Fig. 6 is taken from the high-pressure side. 
In this engine great attention has been paid to steam 
economy, but we were unable to obtain exact figures at the 
time of our visit. A complete system of forced lubrication 
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is used to convey oil to all parts of the engine. Of the 
alternator itself there is little new to be added. Except in 
point of size, the machine is similar to a large number 
of others now working in different parts of the United 
Kingdom. These sets are the largest at present working 
in this country, and are also, we believe, larger than any 
machines used for electric lighting only in America. The 
way in which the switch gear works was described in our 
previous number, but we are now able to give illustrations 
of the switchboards. Thus Fig. 7 represents the machine 
side of one of the main Ferranti switch On this 
board every machine in the half of the station 
controlled by it bas its own individual line of 
fuses, main and synchronising switch, ammeter, and 
synchronising connections. The two middle lines in each 
board provide inter-connection between the north and south 
switch s. Besides this method of inter-connection, 
the two 1,500-kw. alternators have panels on each board, 
so that they can aid either half of the station without 
having the whole machinery in parallel. The omnibus bar 
seen at the top of the switchboard is continued round the 
rectangle of masonry, into which the slate supporting the 
switch gear is built. On the opposite side of this masonry 
is placed the feeder board, on which connections from the 
omnibus bar to the individual feeders are made. The 
vertical lines of instruments on that side are practically 
the same as on the alternator switehboard, except 
that no symchronising arrangements are wanted. The 
arrangement is an exceedingly neat and convenient 
one, and the system of locking up the switch 
gear of any one feeder in the off position gives a ready 
means of protecting the workmen when repairs have to be 
made. The small space taken by this switch gear is especially 
noticeable. In fact, the exciting switchboard and board 
for varying the excitation of the alternators, seen in Fig. 8, 
take up actually more space than the switchboards used to 
control the main high-tension currents. A provision is 
made on each of the feeder boards for 24 feeders, and as 
there are only 22 sub-stations in the City, this allows for a 
duplicate feeder to practically every station. Thearrangements 
on the exciter board and field regulating board do not call 
for special mention. A number of instrumenta in use are 
those originally provided for the purpose, but in other 
cases new and improved arrangements have been erected 
on the fireproof framework supporting the gear. 

The condensing plant now installed is not sufficient to work 
the whole of the station, but at light loads the engines in 
use can all be supplied with condensing water. The plant 
for this purpose is placed on the ground floor of the build- 
ing, facing the River Thames. A view of this pumping 
station is shown in Fig. 9. There are in this two steam- 
driven centrifugal pumps, such as is seen on the right hand 
of the illustration, each capable of supplying condensed 
water to botween 10,000 h.p. and 12,000 h.p. The smaller 
electrically-driven pump for light-load working is seen on 
the left hand of the illustration. Tw motors are used, in 
order that the pump can be worked economically at widely 
varying loads. The condensing water is drawn by the 
centrifugal pumps from the Thames, for which two 
suction pipes are provided. The height of lift varies, of 
course, with the tide, and at low tide the 3 gauge 
frequently indicates 26in. The water is delivered from the 
Thames into a novel form of strainer, which has been found 
to be absolutely necessary in order that the thick Thames 
water may not choke the tubes of the surface condensers. 
This consists of a large cylinder, inside which a 
wheel with projecting radial arms revolves. These 
arms are machined to make a fairly tight joint with 
the inside of the case. This case is divided up 
into two segmental divisions extending, roughly, over, 
say, 120deg. The ‘coer 60deg. separates one com- 
partment from the other. The space between the radial 
arms of the revolving wheel contain in the recess a filter 
gauge. The water from the river is then passed through 
one of the 120deg. segments, and in its passage any 
particles likely to obstruct the condensers are caught on the 

uze. The delivery from the condensers returns through 
the other broad segment, going, of course, in an opposite 
direction. As the wheel is revolved, the débris ected 
on the face of the gauze is carried round from the suetion 
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Gu. 
to the delivery side, and the water so returning removes | gearing. The main delivery ‘and discharge pipes of the 
and carries with it all the matter so caught. In this way the | condensers are 26in., and a second set of pipes of the same 


FIG. 6.—One of the Ferranti 1,500-kw. Steam Alternators, as placed in position at Bankside. 
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Fia. 8.—An Exciter Switchboard and Switchboards for Regulating the Alternator) Exciting Circuits. 


filter is kept clean. The power required to drive the separator 


: ; ; size are now in position, and will be connected up*shortly. 
is obtained from a small electric motor by reduction poa Pa y 


As regards the power required to circulate this condensed 
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water, it must be remembered that the whole system acts INSTITUTION OF ELECTRICAL ENGINEERS. 
asa siphon. Trouble occurred at first at low tides, owing 


to the air getting into the upper part of the siphon. This 

difficulty has ian 9 making a connection from Wireless Telegraphy. 

this point to the air-pumps, which can be regulated by BY GG. MARCONI, MEMBER, | 
hand at times when the water in the Thames is very low. “ Wireless telegraphy," or telegraphy through space 
Independent condensers are used for the engines, and the | without connecting wires, is a subject which has attracted 
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Fic. 9.—View in the Pump-Room at Bankside. i 


considerable attention since the resulte of the first experi- 
ments I carried out in this country became known. It is 
not my intention this evening to give my views on or 


'ompany are making some of these condensers for engines 
till requiring them in their own workshops. | 
( To be continued. ) 
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discuss the theory of the system with which I have carried 
out 80 many experiments, and by means of which I have 
worked various installations, but I hope to put before you 
some exact information of what has been done by myself 
and my assistants during the last 12 months, and also some 
reliable data as to the means employed to obtain such 
results. Much has been published on the subject, I must 
say with varying accuracy, and there can hardly be anyone 
here altogether ignorant of the general characteristics of 
the system. Before I go into this subject further, I wish 
to state that any success I have met with in the practical 
application of wireless telegraphy has been in a large 
measure due to the efficient co-operation which has been 
rendered by my assistants. I think it will not be out of 
place if I give a brief description of the apparatus. 


Fic. 1. 


Transmifter.—When long distances are to be bridged 
over and it is not necessary that the signals should be sent 
in one definite direction, I employ as transmitter an arrange- 
ment as shown in Fig. 1, in which two small spheres con- 
nected to the terminals of the secondary winding of an 
induction coil, c, are connected, one to earth and the other 
to a vertical conductor, w, which I will call the aerial con- 
ductor. Should it be necessary to direct à beam of raya 
in one given direction, I prefer to use an arrangement 
similar to a Righi oscillator placed in the focal line of a 
auitable cylindrical parabolic reflector, f (Fig. 5). The 
transmitter works as follows: when the key, 0 is pressed, 
the current of the battery is allowed to actuate the spark 
coil, c, which charges the spheres of the Righi oscillator or 
the vertical wire, w, which discharges through the spark 
gap. This discharge is an oscillating one, ind the system 
of spheres and insulated conductor becomes a radiator of 


Fic. 2. 


electric waves. It is easy to understand how, by pressing 
the key for long or short intervals, it is possible to emit 
a long or short succession of waves, which, when they 
influence the receiver, reproduce on it a long or short 
effect, according to their duration, in this way reproduc- 
ing the Morse or other signals transmitted from the sending 
station. 

Receiver—One of the principal parts in my receiver is 
the sensitive tube or coherer or radio conductor, which was 
discovered—I think I am right in saying—by Prof. Calzecchi 
Onesti, of Fermo, and was improved by Branly and modified 
by Prof. Lodge and others. The only form of coherer I 
have found to be trustworthy and reliable for long-distance 
work is one designed by myself as shown in Fig. 2. It 
consists of a small glass tube, 4cm. long, into which two 
metal pole-pieces, j! ;, are tightly fitted. They are separated 
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from each other by a small gap, which is partly filled with 
a mixture of nickel and silver filings. This coherer forms 
part of a circuit containing the local cell and a sensitive 
telegraph relay actuating another circuit, which circuit 
works a trembler, p, or decoherer and a recording instru- 
ment, h. In its normal condition the resistance of the 
filings in the tube, j, is infinite, or at least very great, but 
when the filings are influenced by electric waves or surg. 
ings, cohesion instantly takes place, and the tube becomes 


Fic. 3. 


a comparatively good conductor, its resistance falling to 
between 100 and 500 ohms. This allows the current from 
the local cell, g, to actuate the relay, n. One end of tbe 
tube is connected to earth and the other to a vertical con: 
ductor, similar to that of the transmitter (Fig. 1); or if 
reflectors are used a short strip of copper is connected to 
each end (Fig. 4). The length of these strips of copper 
must be carefully determined, as good results cannot be 
obtained unless they happen to be of the proper length, 
which will cause them to be in tune or sympathy with the 


Fid. 4. 


transmitted oscillations. All the electromagnetic apparatus 
in the receiver is sbunted by non-inductive resistances in 
such a manner that there may be no sparking at contacts 
and no sudden perturbations or jerks caused by the local 
battery current near the coherer. I find that the relay 
tapper and telegraphic instrument, if not properly shunted, 


Fic. 5. 


produce disturbing effects, the result of which is to 
prevent the coherer from regaining its sensitive con- 
dition after the receipt of electrical oscillations. No such 
trouble is experienced when suitable shunts are used, 
and I attribute to their action in very great measure the 
success which has been attained with this system, Small 
choking coils, & L, are introduced between the coherer 
and the relay. They compel the oscillating current due 
to the electric waves to traverse the coherer rather than 
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waste its energy in the alternative path afforded by the 
relay. The oscillations induced on the strips, k &, or aerial 
conductor, w, which acts as resonator by the radiation from 
the oscillator affect the sensitive tube. This effect on the 
tube consists, as we have said, in a great increase of its 
conductivity, thus completing the circuit and allowing the 
current from the cell to actuate the relay. The relay in 
its turn causes a larger battery, 7, to pass a current through 
the tapper or interrupter, p, and also through the electro- 
magnets of the recording instrument, h. The tapper or 
trembler is so adjusted as to tap the tube and shake the 
flings in it. If in the instant during which these various 
actions take place the electrical oscillations had died out in 
the resonator, the shake or tap given to the tube by the 
hammer, 0, would have restored it to its normal high- 
resistance condition, and the Morse instrument or recorder 
would have marked a dot on the tape, but if the oscilla- 
tions continue at very brief intervals, the required con- 
ductivity of the tube, j, is destroyed only for an instant by 
the tap of the trembler, and immediately re-established by 
the electrical surgings, and therefore the relay tapper and 
telegraph instrument are again actuated, and so on until che 
oscillations from the radiator have ceased. The practical 
result is that the receiver is actuated for a time equal to 


that during which the key is pressed at the transmitting 
station. 


(To be continued. ) 


Discussion. 


Prof. Fleming said their hearty congratulations were due to 
Mr. Marconi for the magnificent success which had attended him 
in making his important experiments, and he thought the lecturer 
had aleo earned a debt of gratitude for the lucid paper he had 
read giving the results of his very interesting researches. Mr. 
Marconi was in complete poesession of his subject, and everything 
he had done was so much in advance of that which anyone else 
had achieved that they could only follow after him by asking 
one or two questions. In. the course of other observations, Prof. 
Fleming remarked that by far the most interesting matter asso- 
ciated with Mr. Marconi's experiments was the use of the long 
vertical wire, because he thought it was this which had enabled 
bim to arrive at his successful results The speaker said he had 
himself ex perimented a good deal last summer with horizontal and 
vertical wires of the same length. One could get effects at a 
di&tance from vertical wires which one could not do from horizontal 
wire. Mr. Marconi also connected one terminal of the coherer 
and of the spark balls to the earth. It was an interesting ques- 
tion to consider what part the earth played —whether they must 
look upon it as a perfect conductor, or whether they must look 
upon the receiver and transmitter as entirely disconnected, 
with the earth acting as an insulator. The paper was so full of 
suggestive matter that one could ask a number of questions. He 
concluded by again offering Mr. Marconi their most sincere con- 
gratulations on what he had been able to achieve. 

Dr. Erskine Murray, as one who had assisted Mr. Marconi 
some little time ago in making his experiments at Bournemouth, 
said on his first going to that town and seeing the action of the 
telegraph he was as much surprised as those in that building 
doubtless were to find the extreme ordinariness of the thing. 
Certainly, the increased distance with a vertical wire seemed an 
interesting point. A somewhat simple illustration might be made 
with a frictional electric machine. As they knew, electricity gene- 
rated by a frictional machine collected round projectiona on a con- 
ductor, where the tension was very much greater than elsewhere ; 
therefore the force passing near the points was greater than it 
would be at any part of the conductor. With wireless telegraphy 
we had the earth one large conductor, and then there was thia 
vertical wire, whose force when charged increased the higher 
we got, pretty much in proportion to the distance from the earth. 
In other words, the electrical tension depended upon the equare of 
the surface density, and they would therefore see that the action 
at the top of the wire would be more or less proportional to that 
square. 

Mr. Evershed said he had done some work in connection with 
wireless telegraphy, but had not made a single experiment with 
the Hertzian waves. It therefore followed that he could not 
discuss Mr. Marconi's paper. He wanted to read it first. Ever 
since he had heard of the lecturer’s work, however, be had been 
hoping the members of that Institution would be afforded 
an opportunity of hearing him describe it. That hope he 
was quite sure was shared by everyone in the building. 
Before listening to Mr. Marconi, several questions had suggested 
themaelves to bis mind, such as the amount of power used, the 
law as to the connection between the vertical wire and the distance 
to which a message could be transmitted, also the length of the 
vertical wire, and other points. But everyone of these questions, 
it seemed to him, had been anticipated. He noticed tha“ the law 
az to the length of vertical wire and the distance to which it was 
possible to signal was an exceedingly simple one, and he proceeded 
to draw attention to the analogy which existed between that law 
and the one associated with his own wireless telegraph. Before 
sitting down, he would just refer to one other matter—telegraph- 
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upon a discussion of the paper just then. 
more inclined to congratulate 
skill with which he had conducted his experiments that evening. 
One or two questions had occurred to him. First, in regard to the 
vertical wire. 
instance, at Alum Bay was the wire erected on a hill 100ft. or 
200ft. high? And so at Bournemouth. Did the height of the wire 
above the sea level make any material difference ? 


seemed to attach to the earth connection. 
anticipate Mr. Marconi's answer on this point, but he (Captain 
Brett) happened to have been some time 
mente, and at his request Mr. Marconi disconnected the earth 
connection of the receiver, with the result that the signals came 
juat as before. 
where there was an open space, that the earth connection of the 
receiver was not of necessity for the working of the apparatus. 
But what he wanted to ask was whether Mr. Marconi had 
followed up the experiment of disconnecting with earth to any 
extent in order to ascertain whether at greater distances, as at 
Poole and Alum Bay, messages could be received? This would 
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ing to lightshipe. He had been working at that subject for many 
years. 
but was a total failure, and he wanted now to be one of the first 
to sincerely congratulate Mr. Marconi on having succeeded. 


One pro was tried, submitted to a Royal Commission, 


Mr. H. W. Sullivan said he would like to ask Mr. Marconi if 


his system required a perfect earth—i.e., an earth of little or no 
resistance? They had seen in the diagrams and had been told 
that great improvement was effected in the signals by having an 
earth at both ends—one on the transmitter and one on the 
receiver. 
that if Mr. Marconi had successfully solved the difficulty, as 
seemed to be the case, of connecting with lightehips and light- 
houses, had conferred a great and lasting benefit upon the world. 


He thought this an important matter. He thought 


Mr. W. P. Granville observed that it was difficult to enter 
One felt very much 
r. Marconi on the energy and 


Was that wire measured from the sea-level? For 


Captain Brett, R.E., remarked that a good deal of interest 
He did not want to 
o present at experi- 


So that it would appear under those conditions, 


throw light upon the question as to whether earth conduction 


formed a part in the transmission, or whether the transmission 
was effected by pure ether waves generating from the vertical 
wire. 
surprise even to Mr. Marconi himself. 


He fancied that the result at South Forelend came as a 


Captain Vivian (deputy master, Trinity House), on being invited 
to speak, suid he was totally unprepared to say anything on the 
subject, but he congratulated Mr. Marconi on the important 
results he had obtained and upon the abnormal gathering and 
reception he had had there that night. He could confirm every 
word that bad been said in regard to the lightehipe, in connection 
with which experiments had been going on for some time. There 
had been no hitch whatever. Having said this, he would not 
presume to diecuss the question of electricity. 

Captain Kennedy, R.E., after referring to the time when Mr. 
Marconi came to England under the guidance of Mr. Preece and 
Mr. Gavey, and to the experiments which took place, but which 
he was unable to take part in, a& Weston, Salisbury Plain, and 
the Iele of Wight, went on to say that in a paper he read a year 
ago at the United Service Institution he dealt with the subject of 
wirelees telegraphy. In the field some difficulty might be found 


with tbe vertical wire, but no trouble was found in carrying about 


a balloon such as he deecribed, and the diameter of which was 
only about 4ft. One advantage about these balloons and also kites 
was that all difficulties in regard to installations were dispensed 
with. The length of wire used with one kite was, however, 
two miles. It was too long to use. Still, said Captain Kennedy 
amid some laughter, they got some wonderful atmospheric effects, 
and very painful too. About a year ago he was about the only 
true believer in Mr. Marconi. He, however, excepted Captain 
Brett and Captain Jarvis. Most people thought Mr. Marconi a 
genius. Some did not think so kindly of him. In the Press he 
was accused of every crime to be thought of ; worst of all, remarked 
the speaker, he was accused of being an Italian. 

The Chairman remarked that Mr. Gavey had promised to 
reopen the discussion on Thursday, March 9, when Mr. Marconi 
wonld do his best to attend and reply. | 

The proceedings then terminated. 


At last night's meeting of the Institution the following were 
the candidates balloted for : 


ic C. Clatworthy, 29, Lily-avenue, Newcastle-on- 
e. 

Associate Members. -A. W. Money, 24, Ravenscourt-garden 
Hammersmith, W.; A. W. Thomas, 7, Penrith-road, Keswick. 

Foreign Member. —Prof. J. Epstein, Messrs. W. Lahmeyer and 
Co., Hóchsterstrasse 45, Frankfort - on - Maine. 

Associates. — G. Finch, 31, Embankment - chambers, Charing 
Cross; A. S. Hampton, 25, Killermont- street, Glasgow; E. Loam, 
Faraday House, Charing Cross- road, W. C.; R. S. Mansel, The 
George Gotch Amalgamated Gold Mining Company, Johannes- 
burg, S.A.R. ; C. H. Phillips, 33, Poplar-grove, West Kensington, 
W.; A. Stewart, 65, St. Andrew's road, Pollokshields, MON «o 
W. J. Unwin-Sowter, 25, Alacross Villas, Ealing, W.; C. T. J. 
Young, Pietermaritzburg, Natal, South Africa. 


Students, —J. P. Bradshaw, Faraday House, Charing Cross-road 
W. O.; W. Bradshaw, Faraday House, Charing Croes-road, W. C. 
G. H. Van Corback, 5, Ardgowan-terrace, Glasgow ; C. Kidner 
101, Toothill-road, Loughborough ; H. L. Percy, Faraday House 
Charing Cross-road, W. C.; C. W. Salt, Thornecliffe," Kings 
wood-road, Moseley, Birmingham ; W. A. Toppin, 187, Chipping 
house-road, Sheffield ; A. A. Watkins, Faraday House, Charing 
Cross-road, W. C. 
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PURCHASE, CONFISCATION, OR COMPETITION. 


The Government proposals relating to the 
telephones are now known, and have been hailed 
with delight by all parties. This unanimity of 
sentiment is somewhat startling, and requires 
careful investigation before admitting its correct- 
ness. It is seldom that we find ourselves on the 
same side as the National Telephone Company, but 
we certainly think that it is being hardly treated. 
Indeed, when the admirable Government exponent 
of the measures to be adopted lays stress upon 
the morality of the action, attention is naturally 
turned towards the morality of the thing. 
We have long since stated that the honest 
procedure is purchase. The difficulty seems to 
be one of amount. The Telephone Company 
states a much larger price than the Government 
advisers deem advisable, but surely there ought to 
be some method of coming to terms. We believe 
the Government plan as described by Mr. Hanbury 
to indicate an entirely new departure, and one of 
the most far-reaching for evil that has ever been 
heard of in the history of legislation. It is but a 
few days since the Government granted a joint 
committee to consider the limits of municipalisa- 
tion, and within & week it propounds a scheme the 
carrying out of which means the employment of 
public money in competition with private capital. 
The Government has nobody but itself to blame 
for the existing state of things, but that is no 
reason why it should adopt the most objection- 
able form of remedy that can possibly be con- 
ceived. There can be no mistake as regards 
our position. We have never supported the 
policy of the National Telephone Company. Indeed, 
so far as we know, no other technical journal has so 
persistently opposed its high-handedness, dearness, 
and inefficiency as this, yet we cannot stand aside 
without emphatic protest against the proposed action 
of the Government. Get rid of the National Tele- 
phone Company by all means, but do it honestly. 
Give an efficient and cheap service, but do not 
preach the morality of an immoral action. For 
years past we have strenuously urged that tele- 
phony was legally interpreted as telegraphy, and 
so part and parcel of the monopoly of the State. 
Owing to the invertebrate character of the various 
Governments, private enterprise was allowed to 
exploit telephony, and this exploitation has con- 
clusively proved two things. The first of these is 
that telephonic messages are mainly local—that is, 
the telephone messages within population areas are 
mainly confined to those areas; secondly, that & 
small percentage of the messages go from area to 
area and demand trunk connections of areas. 
Because of these ascertained facts, General Webber 
has put forward the view that telephonic organisa- 
tion ought naturally to be of a double character— 
the Government controlling the trunk and the 
municipalities the local areas. On the other hand, 


our contention has been rather in favour of wholly 
Government control, because few local areas are 
coterminous with municipal boundaries, so thaí 
the troubles of inter-municipal agreement come 
into play. It is all very well to say that there 
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is usually one authority of preponderating influ- 
ence within the local area, but frequently the 
smaller bodies resent any interference with 
their affairs by their more powerful neighbour; 
and we contend, further, that neither the 
State nor the municipality should act as traders. 
If telegraphy, including telephony, is a State 
monopoly, the work should be done—or as nearly as 
possible done—at cost price. This is exactly what 
the Government proposes to do. It will charge a 
small annual rental to defray the interest upon the 
cost of installation, and a small sum per message to 
defray cost of transmission. Coming in in the year 
of grace 1899, the Government is in a vastly better 
position to do the work more economically than were 
the exploiting private adventurers. The latter had 
to experiment and buy their experience. Hence the 
increased cost of the earlier work. This in fairness 
might be allowed, but any question of terms of 
purchase might well ignore the watering of capital, 
owing to amalgamation shufflings and the purchase 
of rival concerns in order to corner the market. 
The Government will make a vital mistake if it 
competes with private capital in the way indicated. 
It will for ever render private capital chary of 
embarking in any concern of general utility, and 
it will destroy all confidence in Government sup- 
porting the constitution of the country when a 
momentary burst of popularity may be gained by 
doing the contrary. We again state that the cry 
of approval of the spoliation policy which these 
suggestions have gained should make the Govern- 
ment consider before it is too late the tendency of 
the foreshadowed legislation. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard.” 


SIMPLE SIGNALLING THROUGH A SINGLE 
WIRE. 


SIR,—I know that telegraphic signals are sent by a 
single wire, but with earth return, and I did not use the 
latter. If the coherer acted simply as a resistance, then 
the deflection on the galvanometer would have been 
constant whether the coil was worked or not; but this 
was not the case. To begin with, the resistance of the 
coherer was infinite, and therefore there was no deflection 
on galvanometer ; then when the switch closed the circuit 
through coil and battery at the transmitting end, there 
was a deflection of 15deg., and this was constanc until 
the coherer was tapped, when it fell again to zero. This 
was repeated many times. Switching-on the coil gave 
the signal or deflection, and tapping the coherer removed 
It, and the above 15deg. is the mean of a great number 
of readings. I think this is sufficient to prove that the 
coherer acted otherwise than as a resistance, and if the 
transmission was not by Hertzian waves, what was it that 
altered the resistance of the coherer from infinity to 
only one or two ohms, when nothing had been touched 
at the receiving end of the line ?—Yours, etc., 

J. GiLHAM. 


— nal 


PREMIER ELECTRIC LAMP SYNDICATE. 


We were invited on Monday last to inspect the factory 
of the Premier Electric Lamp Syndicate, Huyton Quarry, 
near Liverpool, at which the incandescent lamps made of 
carbide of silicon are being manufactured. The filaments 
of the ordinary incandescent lamps are now made, as a rule, 


of pure carbon. Generally speaking, the purer and harder 
the carbon is, the higher temperature the filament will 
stand without rapid deterioration. As is well known to all 
students of the general principles of lighting, the higher 
the temperature of a source of light, the more efficient 
that source of light is. In other words, the proportion of 
light rays to the heat rays given out increases with 
the temperature. The filament used by the syndi- 
cate is said to stand a higher temperature than a 
carbon filament, and hence the claim for a higher 
efficiency is likely to be realised in practice. The 
filament, as manufactured at the factory at Huyton 
Quarry, consists of a chemical combination between carbon 
and silicon, coated with silicon and carbon by means of.a 
modification of the usual flashing process. The first part 
of the process of manufacture consists in the treatment of 
cellulose in successive operations with sulphuric acid of 
varying concentration, or with both sulphuric and phos- 
phoric acide, by which means a gelatinous semi-liquid 
substance is obtained, with which silicon, in the form 
of a fine amorphous powder, is incorporated by 
mechanical mixture. This amorphous silicon is pre- 
pared by a special process invented by Herr Langhans, 
the ordinary silicon powder sold as amorphous not being 
at all suitable for the purpose. This semi-liquid mass 
of cellulose and silicon, after being freed from air bubbles 
by rapid rotation in a centrifugal machine, is pressed or 
“squirted " through a fine aperture, from which it issues 
in the form of a continuous thread, which, passing through 
alcohol into water, hardens in the way common to all 
cellulose processes. The thread so produced is washed and 
wound up on frames to dry, after which it is ready for the. 
carbonising furnace. The process of carbonising does not 
differ from that usually employed, except that, in order to 
protect the silicon from any nitrogen which may be present, 
the forms on which the squirted thread is wound are 
surrounded by a mixture of carbon powder and rutile 
(titanic acid), and the highest temperature attainable must 
be held for a sufficient time for the silicon and the ca bon 
formed from the cellulose to combine. In the baking 
process it is found to be exceedingly important that 
the temperature to which the filaments are subjected 
should be slowly increased. In this way it is usual 
that at least 17 hours should be taken in bringing the 
temperature up to that finally required, after which a 
three hours’ baking is sufficient. If the initial stage is 
hurried, the filaments become irregular in shape, and 
although this does not impair their light-giving property, 
the lamp does not look so well. After removal from the 
furnace, the filaments are flashed in a vapour of silicon and 
carbon. The process is carried out somewhat in the same 
way as the usual carbon flashing, except that the hydro- 
carbon liquid used also contains a certain amount of 
amorphous silicon. The liquid is raised by exhaustion 
until it completely surrounds the filament in the vessel, so 
that a coating of the liquid mixture is held on the filament. 
The liquid is then lowered and the current turned on to the 
filament. "This vaporises the silicon as well as the hydro- 
carbon, and a uniform deposit of grey carbide of silicon is. 
obtained on the filament The next process is the mount- 
ing of the lamp, and in this respect much the usual pro- 
u is followed. We notice, however, that the filaments 
were more brittle than the carbon filaments, and hence a 
larger proportion are likely to be broken during the 
mounting operations. A small tube is formed at the end 
of the platinum wire, into the end of which the filament is 
slipped. It is then cemented in by a carbon mixture, 
which solidifies on baking. When we visited the 
works we saw a number of lamps running on a 
life test which had been at work for over 400 
hours, and they quite showed the validity of the claim, 
that with the new filament the lamp does not blacken | 
with time. The makers claim for this lamp an efficiency : 
of 28 watts per candle when new, and that the increase 
only causes a rise of 5:1 watts per candle with 600 hours’ 
run. This means, of course, a great reduction in the con- 
sumer'slighting bill if these lamps are used, and we only regret 
that the present factory is altogether too small to admit of 
these being turned out in sufficient quantities to supply even 
alimited demand. The syndicate is further considering 
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the advisability of extending their financial capabilities in 
order that a factory equal to turning out at least 2,000,000 
lamps may be equipped. We understand that this would 
mean a transference of the right to manufacture these lamps 
to a new company. Mr. E. A. Medley is in charge of the 
factory, and personally conducts a large number of the 
processes of manufacture. 


THE BRITISH INSULATED WIRE COMPANY’S 


STAFF DINNER. 


The annual staff dinner of the above company was held 
at the Adelphi Hotel, Liverpool, on Friday last, when the 
company took the opportunity of entertaining a number of 
engineering friends. Thus a corridor carriage was put on 
the 2.15 train from Euston, in which the London con- 
tingent had full opportunities for anticipating some of the 
pleasures of the evening’s function. The dinner itself was 
well served, the guests being interspersed amongst the staff. 
One good feature consisted in breaking up the usual group 
of representatives of the technical Press. The chair was 
taken by Mr. W. Marriner Brigg, the chairman of the 
British Insulated Wire Company, and he was supported 
at the high table by the following gentlemen: Mr. E. 
Manville, Mr. A. H. Walton, Mr. S. V. Clirehugh, Mr. J. 
Lobley, Mc. E. M. Lacey, Mr. Jacob Atherton, Mr. J. J. 
Steinitz, Me. G. P. A. Schultz, Mr. H. Dickinson, Mr. E. 
Ashton, Mr. J. A. Ball, Mr. G. H. Nisbett, Mr. J. H. 
Barker, Mr. S. Clegg, Mr. C. D. Taite, Mr. H. L. P. 
Boot, Mr. F. A Nixon, and Mr. C. L Vesey Brown. The 
other tables were presided over respectively by Mr. J. B. 
Atherton, Mr. S. Z. de Ferranti, Mr. E. K. Muspratt, J. P., 
Alderman T. Snape, J.P., and Mr. J. A. Pearson. 

After the usual loyal toaste, which in this case was 
preceded by the permission to smoke, Mr. E. K. Muspratt 
proposed the toast of The Electrical Industry." He 
erpressed himself as appalled by the magnitude of the 
subject before him, and explained that his shortcomings 
as an exponent of it was further enhanced by the fact that 
he had had the same toast allotted to him at last year's 
dinner. He was pleased to see how well the practical 
engineers and scientific men were working together to 
further the industry. As regards the relative position of 
England with respect to other countries, he was glad to see 
that we were pulling up the leeway, but he deprecated 
the action of certain consulting engineers in preventing 
standardisation in electrical matters. He thought that the 
endeavour to get an individuality in specifications must be 
deprecated, and that more of the detail work should be 
left to the contractor. There was no doubt but that the 
Americans owed their position in the electrical markets 
to their methods of standardisation. Mr. Muspratt also 
referred to the work of Dr. Lodge and Signor Marconi 
with the object of dispensing with electric conductors, and 
humorously suggested that the cable maker was doomed. 

Mr. S. Z. DE FERRANTI, in reply, said that in America 
they were able to reproduce articles very cheaply in spite 
of their high rates of wages. Their prominence over this 
country in such matters was largely due to our labour 
system. It was not that an Englishman was not able to 
do as much work as an American. In fact, English work- 
men were very highly valued in the States, and a man 
going over soon settled down to the altered methods and 
showed his superiority. In the same way, now that 
England was really making great strides in electrical 
matters, he had no doubt but that the work turned out 
would be second to none. As regards the standardisation 
troubles, the best consulting engineers did not put obstacles 
in the way of uniformity. hat he thought should be 
done was for the consulting men to specify the results they 
desired, and then to leave to the contractor the responsi- 
bility of so arranging details that the desired end might be 
attained. Great attention should be devoted to the selec- 
tion of the best scheme from a financial point of view. He 
also argued that the industry was not sufficiently far 
advanced to dispense with experimental work, especially 
with tramways, where there was absolutely no need for 
further experiments. 
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Mr. Alderman T. SNAPE proposed the toast of The 
Visitors,” and deprecated the use of the overhead trolley 
for the tramways in Liverpool when conduit systems were 
available. 

Mr. E. MANVILLE, in reply, tbanked the company on 
behalf of the visitors for the hospitality enjoyed by them. 
He pointed out that, whereas it was comparatively easy to 
supervise the station plant, the mains of an electric lighting 
undertaking were practically inaccessible for supervision, 
and that it was a great credit to our cable manufacturers 
that so few faults occurred in the distribution system. The 
great uniformity obtainable in cables of the British 
Insulated Wire Company's make was exceedingly credit- 
able to all the staff. 

The other toasts were The Directors,” proposed by Mr. 
G. H. NISBETT and responded to by the CHAIRMAN ; and 
“The Chairman," proposed by Mr. JACOB ATHERTON. 
After these both Mr. J. B. Atherton and his brother were 
made the subjects of extra toasts, and the proceedings 
were thus lengthened out into the small hours of the 
morning. Anexcellent musical programme was interspersed 
with the speeches. 


FORTHCOMING EVENTS. 


Fripay, Marcu 10. 
Royal Institution. At 9 p.m., ‘‘Measuring Extreme Tempera- 
tures," by Prof. H. L. Callendar, M.A., F. R. S. 
SATURDAY, MARCH 11. 
Royal Institution. —At 3 pm., The Mechanical Properties of 
Bodies, lecture by Lord Rayleigh, M. A., D. C. L., LL. D., 
F. R. S. Fifth lecture of series of six. 
Institution of Junior Engineers. — At 7 p. m., Convereazione at 
Westminster Palace Hotel. 


Monpay, Marcu 13. 


Society of Arts.—At 8 p.m., ‘Cycle Construction and Design,” 
by Mr. Archibald Sharp, A. M. I. C. E. 


TokspAx, MancH 14. 

Institution of Civil Eogineers. —At 8 p.m., ''Water-Tube 
Boilers for Marine Engines,” by Mr. J. T. Milton. Recent 
Trials of the Machinery of Warships,” by Sir John Durston, 
K.C.B., R.N., M.I.C E., and Mr. H. J. Oram, R.N., M.I.C.E. 

Liverpool Self-Propelled Trafic Association. — At Royal Insti- 
tution, Liverpool, at 8 p.m., ‘‘Further Developments in 
Steam Motor Vehicles for Heavy Traffic,” by Messers. D. H. 
Simpson and W. L. Bodman. 

WEDNESDAY, Marcu 15. 

Institution of Electrical Engineers. Students meeting at 
7.30 p. m., The Applicationeof Electric Motors to Printing 
Presses,” by Mr. E. V. Young. 

Society of Arts.—At 8 p. m., Liquid Fuel, by Sir Marcus 
Samuel. 

TuursDAY, Marcu 16. 

Institution of Electrical Engineers.—At Exeter Hall, at 8 p.m., 
repetition of Mr. Marconi’s lecture on Wireless Telegraphy.“ 

Institution of Civil Engineers —At 2.30 p. m., studente’ vieit to 
the generating station of the South London Electric Supply 
Corporation. Train from Victoria (L. C. and D. Railway) to 
Loughborough Junction at 1.55 p.m. 


Fripay, Marcu 17. 

Royal Institution.—At 9 p.m., ‘‘ The Electric Fish of the Nile,” 

by Prof. Francis Gotcb, M. A., F. R. S. 
SATURDAY, Marca 18. 

Royal Institation.—At 3 p.m., ‘‘The Mechanical Properties of 
Bodies,” by Lord Rayleigh, M. A., D.C.L., LL. D., F. R. S. 
Sixth lecture of the series. 

Institution of Electrical Engioeers.—At 11 a. m., studente 


visit to the Langdon-Davies Electric Motor Company's works 
at 101, South wark-street, S. E. 


.. 


QUESTIONS AND ANSWERS. 


(QUESTIONS. 
147. What are the advantages of lagging boilers, steam-pipes, 
etc. ? Give tests.—T. J. A. 


148. In selecting a site for a generating station, what are the 
chief points to be considered 1—4A. B. 


ANSWERS. 

Question No. 1414.—What effect would the general intro- 
duction of an incandescent lamp taking 14 watts per 
candle-power have on the fiaancial prospects of central 
supply stations ? 
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Best Answer to No. 141A (awarded 10s.).—The general 
effect of the successful introduction of a 14-watt lamp 
having the same life as the present four-watt lamp would 
be to cheapen the electric light by from 50 to 70 per cent. 
This would, no doubt, lead to an enormously increased 
demand for the light, which would be obtainable in most 
towns in England at a price equivalent to gas at about 
ls. 3d. a thousand. This condition of affairs would be 
extremely favourable to a new company who could design 
their station and mains for the altered conditions of things, 
but the immediate effect on those stations already working 
would not be quite so beneficial. Inasmuch as the effects 
of such a lamp would have to be faced by a large number 
of existing companies, we shall consider the question 
chiefly from the point of view of a station already 
supplying a large number of consumers with electric light. 
The question then arises as to whether such a lamp, if 
invented, would be generally adopted in a comparatively 
short time. Experience has shown tbat a large class of 
consumers are not content to change their lamps more 
often than once 4 year, though using most of them 
three or four hours a night. The public have, in 
fact, but à small appreciation of a gradual diminution in 
their light, and to induce such people to change their 
lamps for the new ones would in most cases require a very 
persuasive agent. Assuming the lamps all replaced, the 
effect would be to increase the capacity of the station plant 
by 200 to 300 per cent.—in other words, more than half 
the plant would be thrown idle f;r a time. This would 
mean a corresponding diminution in the coal bill, and less 
maintenance and repairs. Clericaland management expenses 
would not be affected, and the former would increase with 
the advent of new customers. Cost of meters, fixing, 
repairs, and testing would increase in a similar manner, 
and all outside work would show an advance. The largest 
item of increase would be mains as these were extended 
to serve the whole area, and although the copper per lamp 
would be reduced, the copper per unit sold would not be 
materially lessened. The difficulty of the first cost of 
wiring premises would remain. Of course this would be 
cheapened by allowing the use of smaller wires, but in 
small installations, where the size is governed almost 
entirely by considerations of mechanical strength, the 
difference would not be appreciable. This difficulty will 
probably be met by the introduction of freg wiring 
syndicates, or by municipal bodies themselves doing the 
work for a small additional charge per unit sold. 
The ultimate benefits, however, would quite compen- 
sate for any temporary disadvantage. The fact of 
the light being more widely used would increase the 
load factor, owing to the diversity factor in the demands 
of the different classes of consumers. In fact, instead of 
the load curve dropping sharply after 8 p.m., it would 
continue up till about 10 p.m. on account of the large 
private house load, which must ultimately be the cbief 
source of profit to the supply company. Another very 
paying load would be the street-lighting, which would, no 
doubt, be wrested from the gas company—unless, indeed, 
they materially reduced their price, which is possible. 
Finally, the writer thinks that something a good deal 
better than the Nernst lamp in its present form will be 
necessary to affect to any great extent the electric lighting 
industry.—E. M. 


Answer to No. 141A (awarded 5s.).—The incandescent 
lamp as now manufactured takes from three to four watts 
per candle-power, and more after the lamp has been 
burning some time, so that four watts can be considered 
about correct. The introduction of a lamp of only 
lj watts per candle would at once reduce the consump- 
tion of current to one-third (to be exact, 2%) of what it 
formerly was. This means a similar reduction in revenue, 
and not only this, but the supply stations would be over- 
capitalised. They would have twice as much generating 
plant as would be required for the load, and twice as much 
copper in the mains as would be needful. The interest on 
this capital would be a heavy item, quite out of proportion 
with the income. Compared with the number of units 
told, the cost of repairs and maintenance of the generating 
machinery would be heavy, for although half the plant 
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would be laying idle it would still need attention and 
occasional running to keep it in order. Management 
expenses, salaries, and wages would compare less favour- 
ably than before, since only the indvor staff could be 
reduced, and that not to any great extent, while the work 
of the distribution department and clerical staff would be 
likely to increase, if anything. It will be argued that with 
the cost of electricity so greatly reduced (electricity at 
6d. per unit would be equal to gas, light for light, 
at ls. 8d. per 1,000 cubic feet), the demand for 
electric light would increase enormously, that there 
would be a rush of new consumers, and that those 
already connected to the system would make more 
use of the light than formerly. But the connection of 
new consumers takes time. Services and, frequently, 
new mains have to be laid, the consumers’ premises 
have to be wired, and the first cost of this—which 
has always been a great deterrent to the adoption of 
the electric light—would be no less than before. As for 
old consumers, it is doubtful whether their use of the light 
would increase to any great extent. They might burn 
their lamps for longer periode, thereby improving the 
station load factor; but it is hardly likely, even though 
the thing is cheap, that consumers would do all all they 
could to bring their accounts up to previous figures for the 
sake of the supply corporations. At least, this seems to 
have been the case with several supply stations where a 
substantial reduction in the price per unit bas been made, 
their published accounts showing smaller profits, notwith- 
standing the larger number of units sold and the reduction 
in total costs per unit, this being especially so with the 
smaller concerns. 

It is probable, therefore, that the greater efficiency of 
the new lamp would occasion a loss, or something nearly 
approaching it, on the first year’s working after its intro- 
duction ; in fact, most stations would be running under 
conditions similar to those of their first year of working 
with loads far below their respective capacities, and the 
capital charges and expenses ot distribution heavy com- 
pared with the number of units sold. The following 
figures show the probable result at the end of one year’s 
working under the new conditions. They have been 
obtained from published accounts. The first column shows 
the financial position with a generation of 322,000 units, 
and the second column when the generation has been 
reduced by a little more than one-half by the adoption of 
the new lamp. These latter figures are worked out on the 
basis of the accounts of the same station two years 
previously, with increased capital for the necessary mains, 
extensions, and additions to the items for meter rents and 
total costs to suit the new conditions: 


Capital expended .................... pu £49 000 ...... £54 000 
Revenue from electricity supply ............ 5,367 2,467 
m , meter rents 155 

Total revenue re eene 5.522 2.667 
Total des 8 2,340O0ĩcD 1. 600 
Gross pronßkk tne 3, 1800 1.067 
Interest on loans .: 1,230 1, 350 
Amount set aside fur depreciation ..... ... 900 ...... e 

Financial result!!! . ꝗ rin ae urs 
Number of units soldi oe 322,000 148,000 
Price charged .......nesse Aste area IR RES 4d. ...... 4d. 


This is, of course, only the immediate result of such a 
change; the ultimate one could not possibly be anything 
but good, and the second year's balance-sheet would 
probably show much larger profits than any previous one 
In fact, no change could have a more beneficial effect on 
the financia) results of electricity supply undertakings than 
the one suggested here—viz., the general introduction of a 
lamp of much greater efficiency. —F. T. H. 


Question No. 142. —How would the above lamp affect the design 
of a system of electric light mains? ' 

Best Answer to No. 142 (awarded 10s.).—The general 
use of a lamp taking 14 watts per candle-power would, in 
the first place, enormously simplify the design of a system 
of mains, since it would be possible to rely on at least 
90 fer cent. of the houses ih almost every street using the 
light, consequently the demand could be nicely estimated, 
and the whole system laid out on such a basis with a 
tolerable certainty of its being loaded up in a year or two. 
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This would dispense with the necessity, at present existing, 
of either burying a large amount of capital for a number 
of years, or of expensive alterations and additions to the 
distributors, as the number of consumers increased. It 
would be extremely convenient to lay mains on both sides 
of the streets, and this would be commercially possible if 
the custom of 90 per cent. of the inhabitants was assured, 
as the saving in length of service wires and labour of laying 
same would more than compensate for the extra first cost 
of two trenches. The fact of the network being much more 
uniformly and heavily loaded, and also interconnected 
through almost every street, would allow of much smaller 
neutral wires in the distributors, and it would be quite 
feasible to dispense with the neutral in all but two 
or three of the feeders. This arises from the fact that 
the difference of pressure ou the two sides of a three-wire 
system is always less for the same out-of-balance current 
wheu the district is heavily loaded than when lightly 
loaded, in conjunction with the fact that the maximum 
out-of-balance current likely to arise when supplying 500 
consumers is no greater than when only supplying 100, 
provided proper care is exercised in balancing the installa- 
tions.—E. M. 

Answer to No. 142 (awarded 5s.).—The effect of the 
adoption of such a lamp being to greatly increase the 
number of consumers, the distributing mains will have to 
be tapped at many more points than they are at present. 
The well-distributed load thus obtained will favour all those 
mathematical systems which indicate a theoretical saving 
of copper for a given maximum potential drop. Hence, for 
example, five-wire systems will be preferred to three-wire 
systems, and numerous distributing centres and sub-stations 
will be necessary. The most popular system will be 
perhaps to have ring distributing mains fed from distri- 
buting centres by numerous feeder mains, the distributing 
centres being themselves possibly on ring distributors. If 
we can count on a well-distributed demand over a large 
area as certainly as we can on the general adoption of an 
economical lamp, then the superiority of these systems can 
easily be demonstrated. Again, those systems of laying 
mains which permit of them being easily and cheaply tapped 
will have a great advantage over those systems which make 
the mains more inaccessible. Also, the standard of insula- 
tion resistance of the mains would have to be raised, owing 
to the increase in the size of the network per kilowatt of 
output.—J. C. R. 


THE GOVERNMENT TELEPHONE POLICY. 


On Monday last the House of Commons went into com- 
mittee on the financial resolution on which to found a Bill 
dealing with telephonic communication. The following 
y^ de of the proceedings is taken from the report in the 

imes : 


Mr. Hanbury said : The resolution which I have to move is in 
two parte, to adapt it to the two clauses of the short Bill which is 
to be founded upon it. The first portion of the resolution is to 
enable the Post Office to extend its means of telephonic com- 
munication by the extension of exchanges. I think the committee 
will agree with me that the very first question which we have to 
ask ourselves is whether the Post Office is perfectly free to under- 
take thie task. I say free, not merely technically but morally 
free—fre« not only in law, but in equity, honour, and good faith. 
If it is eo free there is public property of the taxpayers which we 
have to protect, a property which ought to be developed in order 
to bring the telephonic communication of this country up to the 
level of what it is in other countries. At the present moment we 
in England are very much behindhand in this respect. In Norway 
and Sweden we find that there is one telephone line for every 145 
of the population ; in Switzerland one for every 170; in Denmark 
one for 210 ; in Germany one for 450 ; and in the United Kingdom 
one for 636. The committee last year was entirely unanimous 
against the claim put forward by the National Telephone 
Company. They claimed the right to go everywhere in the 
United Kingdom, and they also claimed the right to refuse 
to yo anywhere—to have, in fact, rights without any corre- 
sponding duties. They claimed that they could go into these 
areas, and that, they being there, there should be no com- 
petition with them, and that even if the local authoritges 
refused to give them wayleave, that was not their fault but the 
fault of the municipalities, and they were still entitled to be there 
without competition. The Government is naturally most anxious 
to be perfectly fair to the National Telephone Company. It would 
be mere folly nob to recognise fully—and most unjust not to 


recognise fully—the work that the company has done to develop 
telephonic communication in thie country. We want to be fair 
to the company, but our fairness must rest rather upon established 
facte than upon any preposterous pretensions such as the company 
put forth. I believe in that respect the company has been ite own 
worst enemy. What are the established facte? In the first place, 
the company is working under the old license of 1884, granted in 
the very height of public competition, and directly after Mr. 
Fawcett changed the Government policy, and decided that he 
would grant licenses everywhere and to everybody that applied 
for them. The company’s is the only existing license ab the present 
moment which is not a purely local license, and enables the company 
ractically to set up areas everywhere. In addition, the company 
n privileges attaching to the old license—that is to say, it has 
now become a monopoly, but that, in spite of that fact, it has got 
all the privileges which are denied even to the smallest local 
monopoly of gas and water. It has a right to refuse services, 
there is no limit upon its maximum, end it is entitled to give 
preferences, and it does use that power. The clause which stands 
in the license of 1884 is a very etringent one, and it provides that 
nothing shall prejudice or affect the right of the Postmaster- 
General from time to time to establish, maintain, and work any such 
system or systems of communication or his right to make agree- 
ments or grant licenses. "That ae so, what has happened 
since? The company has bought up all other existing licenses ; it 
has, in fact, done its beat to defeat the policy of competition. 
But is that any reason for competition forthwith ceasing? It 
does not in any way prevent the Postmaster-General from exercis- 
ing his full right to grant new licenses. But something else has 
happened. A new agreement was signed in 1896, which retains 
the old clause of the license of 1884. That clause was alluded to 
in the Treasury minute of 1892, the Fergueson draft of 1892, the 
Morley draft of 1894, and the Norfolk agreement of 1896. These 
negotiations took four years, and they were based entirely upon 
the Treasury minute which declared the new policy of the 
Government. What is that Treasury minute? There are 
reservations contained in it in the strongest terms, so strong 
that, when articles appeared in the Times newspaper declar- 
ing the position of the company, the strange 5 
was paid te this Treasury minute of“ leaving out the one 
important clause in connection with this question reserving the 
right of competition. That minute reserves in the strongest terms 
the right of competition, and leaves no ground to complain of any 
breach of contract or want of good faith on the part of the Post. 
master-Generel. We were told constantly before the committee 
that there was some understanding and some undertaking at the 
back of this public agreement. All I can say is that when the 
agreement of 1896 was signed neither the Postmaster-General nor 
anyone at the Treasury knew of any such understanding or under- 
taking. We had before us on that committee two ex-Uhancellors 
of the Exchequer and two ex-Postmastere.General, and they all 
denied that they had given eny such assurance or entered into any 
such understanding. Bub confidential letters were produced on 
the last day of the committee sittings, which showed that private 
negotiations had been going on, end that the National Telephone 
Company had tried to get this understending, but the Post Office 
very properly declined to agree to any such undertaking. Then 
we have what really clinches the matter—the statement of Mr. 
Forbes himself before the committee. In his evidence Mr. 
Forbes stated that the Post Office were absolutely free in all 
the negotiations, and that there never was the slightest sugges- 
tion directly or indirectly of any such oession on the part 
the Post Office. Looking at the question apart from the evidence, 
I ask, would it not be monstrous in 4 public agreement of this 
kind, which was the only written agreement which tbe public 
could see, that there should be at the back of it, on the part of 
Ministers or of any Department, any undertaking to the effect thab 
that agreement did not mean the whole of what it said? But Mr. 
Forbes abandoned altogether any idea of any such understanding 
of this kind when the whole purport was made plain to him. It 
is only fair to say with regard to Mr. Forbes that his voice is 
always the voice of a very simple person indeed, almost like the 
simple shepherd in Arcady ; but the hands are the hands of a v 
able chairman of a company in the City ; and so before us he too 
a different line. He said, with some fairness, I am not bound 
by a mere written agreement such as bind Sra a men of 
business ; the moral law alone is the thing for me." From that 
point of view he enlarged with a certain suave satisfaction on the 
great moral obligations of the assumed partnership between him 
end the Post Office, and the mutual delights which follow 
from a system of brotherly co-operation. One objection to a 
picture of that kind is this, while our agreement is perfectly full, 
precise, and clear, the moral law, which depends on too sim 
minded an interpreter, is apt to vary with the individual require- 
ments of the interpreter, end sometimes with the varying conscience 
of one individual himself. That undoubtedly has been the case here. 
Take the case, for instance, of co-operation. Co-operation is a 
very pretty word, and no doubt it was mentioned in the Treasury 
minute—that is to say, we were to pub them in connection, as & 
rule, on our trunk lines —and no doubt there was a great similarity 
of interests between the two. But it never went to the extent of 
indicating that we were never in any circumstance to compete with 
them. Mr. Forbee's interpretation of co-operation, however, was 
that we were never to compete with him: we were to co-operate 
with him in all his exchanges ; but when the Post Office has an 
exchange of its own the National Telephone Company is to com- 
pete with it tooth and nail, and is to refuse to pub iteelf in con- 
nection with ite partner, with whom elsewhere it is anxious to be 
on such friendly terms. A further case was raised, and it was 
this : Oh, bub, after all, the main point is this—we abandon the 
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trunk lines.” That plea is put forward as if this again was an 
instance of 5 rotherly affection, as if it were a 
purely unrequited gift. But what are the facts of the case? 
At the present moment the trunk system and the messages 
sent along it represent only 3 per cent. of the whole. We bought 
and paid for the trunk wires and gave an ample price for them. 
We not only bought them at the original cost price, but added 
10 per cent. in addition, which representa, I think, a very adequate 
recompense to the company. With regard to the lines taken over, 
they were after all much the least important of the existing trunk 
lines, because they were mainly the shorter trunk lines, where 
competition was poesible and lees expensive to lay, and the 
Government might have licensed another company to start trunk 
lines against them. Since we have taken over the trunk lines it 
bas become a different matter. We have had to lay long and 
expensive lives, and, of course, the cost has been very consider. 
able. But there is another thing. It is not as if the National 
Telephone Company had lost the use of or the benefit of the 
trunk lines, but ever since sing had been taken over by the 
State the use of the trunk lines has practically been monopolised 
by the subscribers of the National Telephone Company themselves. 
We gave them further advantages. We undertook that no more 
general licenses extending over the whole country should be issued, 
and, as a matter of fact, no more licenses have been issued to com- 
panies. The trunk system has been largely extended, and we eatab- 
lished a submarine cable between this country and Ireland, which 
threw the whole of Ireland open and gave them very important 
wayleaves under our agreement of 1896. These are very tangible 
ad vanteges, which anyone would find even with a refined and super. 
fine moral philosophy difficult entirely to explain away. I hope I 
have shown to the eatisfaction of the committee that we are free, 
both legally and morally, tocompete. But are we free to refuse 
to compete? About that I am not so sure. There are two ques- 
tions that have to be answered. We have to ask ourselves, in the 
first place, Is the service efficient? And in the second place, Is 
the service sufficient ? To both of these questions the committee 
unanimously gave a negative reply. On what does the efficiency 
of a service like this mainly depend? Ib mainly depends, of 
course, on wayleaves, and Li esis undoubtedly this company 
has not got, and will not be able to get in future to the extent it 
wishes. Why is this? It has applied to Parliament time after 
time, but Parliament is not going to override the local authorities, 
to impoee everywhere and in every locality in the country a com- 
y on these local authorities without their permission. So, 

ed up by Parliament, the municipalities are refusing to grant 
these wayleaves, and if they are not granted you cannot have 
this efficient service. What is the position of the company with 
regard to tbe existing wires? It has got 143.000 miles of 
wire. Out of this number no fewer than 120,000 miles, on 
tbe admission of the manager of the company himself, are 
on sufferance and terminable at very short notice—at the 
utmost in 12 months. Is it tolerable that the great telephone 
system, so important to the trade of the country, should exist any 
longer on sufferance? What do these wayleaves mean? There 
are three kinds. In the first place, there is the laying of the wires 
between the various ee of the company in the eame area. 
These are absolutely secured to them by the written agreement 
with the Post Office. But there are other two kinds which are of 
greater importance. There is the wire which connects the sub. 
seriber with the exchange. That means, of course, that as the 
number of eubscribers increases the company is constantly taking 
up the streets. It is against that that the municipalities protest, 
I think very naturally ; and if a company is not allowed to take 
up streets for the purpose of connecting ite exchanges with the 
subscribers, as far as any advantage given to the subscribers, the 
system falls to the ground. There is this further difficulty. What 
is called the single-wire system prevaile in places like Glaegow, 
and is largely used over the rest of the United Kingdom ; but it 
is impossible that the single wire system should be an effective or 
efficient system. The Treasury minute prescribed that no com- 
pany hereafter licensed should have anything but the double-wire 
or the metallic circuit system. It is absolutely essential, in order 
to lay the double circuit, to take up the streets again, and the 
municipalities refuse to grant such permission. The result ie that 
in places like Glasgow, where the single-wire system is in use, the 
servioe is an inefficient one. But then you have this fact, that 
the Poet Office is under no obligation whatever to put them into 
communication even with its trunk wires. As between post offices 
and exchanges the agreement of 1896 distinctly states that the 
Poet Office is under no obligation whatever to do anything of the 
kind, that the company must provide ite own wayleaves between 
post offices and exchanges ; and those wayleaves are being refused 
by the municipalities. I am bound to say it is reasonable in a case 
of that kind tbat the Post Office. although under no obligation, 
should meet the wishes of the company, and it ie, as a matter of 
fact, using its powers to connect the company's exchanges with its 
own trunk wires. I pass to the snfficiency of the service. Here, 
again, I do not think any blame can be laid on municipalities ; it 
is entirely due to the license originally granted to the company 
itself. Uoder that license the company has got most unusual 
powers. It can pick and choose the localities it will serve. It 
may, for instance, choose one locality and refuse to serve 
another. Naturally, of course, it chooees the more profitable 
areas and leaves the least profitable areas for the Govern. 
ment to undertake. But more serious, I think, than this 
ch^ice of localities is the fact that even in the same 
iocality it has the right while it gives telephonic com- 
munication to one man to refuse it to his neighbour. Between 
two tradesmen engaged in the same trade and in keen competition 
phis is a power which ought nob to be in the hands of any private 
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company. Similarly it has the right to levy different rates from 
different localities and even from different persons within the same 
locality. Then, again, we have the further fact that the company 
have no intention whatever of extending their system after 1904. 
If that is to be the case and the license expires in 1911 it is abso- 
lutely necessary that some other competitors should come into the 
field to supply the void between 1904. and 1911. "There is another 
important fact in connection with this want of eufficiency of the 
service, and that arises out of some very important evidence given 
by Mr. Gaine himself. I was astonished that he should have given 
such evidence. Let me describe to the House the p'e-ent system 
of subscription to the service of the company. I will illustrate it 
by the parallel case of telegraphs. If the Post Office were to say 
that nobody should send a telegraph meseage who did not sub- 
scribe £10 or £15 a year and that nobody should receive such a 
message unless healso subscribed the same amount, and that, having 
paid that subscription, they might send as many messages as they 
liked— that is the system of the company at the present moment. I 
say that is an absurd system, and it has the effect of limiting its ad van- 
tages to rich subscribers. Mr. Gaine himself very frankly admitted 
it was an absurd system. Indeed, Mr. Gaine said the company was 
80 anxious to go back to the system of tolls that they wanted to 
try it in Sheffield. Mr. Gaine held a public meeting in Sheffield. 
He stated to the people that he was anxious to go back from the 
subscription eystem, and he was mobbed by the rich subscribers, 
and he thought he had very little chance of ‘leaving Sheffield alive. 
The company’s service is naturally limited to a small class of rich 
subscribers, It is not right that a service of communication of 
this kind so essential to the trade of the country should be so 
limited. Therefore we have got to introduce competitors who will, 
in the first place, be assured of their wayleaves ; and, in the second 
place, will be perfectly free to introduce a system which will 
popularise telephonic communication. It ie for this reason, there- 
fore, that we are bringing in this Bill. This resolution proposes 
to ask for two millions of money to develop telephonic communica- 
tion on the part of the Post Office. The first place to which our 
operations will extend will be London itself. . Of course we shall 
bave over a large amount of money for the work of the smaller 
municipalities. I do not say that is the final sum we shall spend, 
but it will carry us on for a considerable time. I have been con- 
siderably abused for a statement I made that for 24 millions we 
could replace the whole of the wires of the National Telephone 
Company. That statement of mine was confirmed by Mr. Gaine 
before the committee. With private wires we have got notbing 
whatever to do, as they are outside the monopoly of the 
Postmaster-General. We have to deal entirely with public 
wires, and of these Mr. Gaine said there were only 96,000. I 
was astonished to hear there were so few. Mr. Gaine told 
us that the cost to the company of these wires had been on 
the average £40 a wire—96,000 wires multiplied by 40 gives 
£3,800,000. If you deduct from that £1,250,000 of watered capital, 
on which Mr. Forbes admitted dividends had not been paid, it 
leaves us little over £2,500,000. I am bound to aay that, in the 
opinion of the Post Office, £40 a wire is a very large sum ingeed. 
£40 is the price for which wires can be constructed in London, 
which is the most expensive place in the world for constructing 
telephonic communication ; but in Glasgow actual tenders have 
been received at an average considerably under £19 per wire. If 
you take an average of £30 throughout the country, you are takin 
an average very much in excess of what it will cost. Therefore, 
you multiply 96,000 by 30, you will get a very different result 
indeed. So far, then, from being wide of the mark in my estimate 
of 23 millions, it should on this calculation be less than £2,000,000. 
Now, I may be asked why London has been picked out from 
among the other large towns. It has been done for two reasons. 
In the firat place, the area of the London exchange is some- 
thing enormous — 634 square miles, with a population of 
6,000,000, and its public wires number 19,000, representing 
more than one fifth of the wnole of the wires of the country. 
In that large area the Post Office is determined to compete at 
once. It may be said, why are you not entrusting these powers 
to the London County Council or the other local bodies? Well, 
in the first place, the area is enormously larger than anythin 
controlled by the London County Council, and even if it h 
been a more limited area tbe London County Council would 
bave much preferred that the Post Office should do the work. 
But the plain reason why in London the Post Office is to take 
the work itself arises out of the question of wayleaves. The 
County Council are not the road authority and they would not 
be able exercise wayleaves. Then the Post Office has got the 
trunk wires, and I do not think anybody will deny that the 
trunk-wire system in London is, perhaps, the best. system in 
Europe. I do not deny the Post Office has hardly had a 
fair chance. There has been a tradition that it ought not 
to oppose this company, and that has no doubt had ite effect ; 
but the Post Office has been hampered much more by 
certain Treasury regulations framed in 1884, which seem to 
me perfectly ridiculous. Though we started the Post Office 
and told it to work a telephonic system in the metropolitan 
area, we tied it down hand and foot; but these Treasury 
regulations have been withdrawn, and I hope that it will in future 
do ite work like any business firm, and that the competition will 
be real and genuine. Then we do not propose to work on the 
system of subscriptions only. We propose to adopt the system 
prevalent in Switzerland, by which you pay a very small subscrip- 
tion—I believe the subscription for London would be about £3 a 
year—and after that you pay a small fee for every meesage that is 
sent. We mean to popularise the system, and throw it open to 
rich and poor alike. I do not believe there will be any unfair 
competition with the National Telephone Company. I believe 
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there is work for both the Post Office and the company in London, 
and, indeed, in all exchange areas. I believe we shall not draw 
away to any great extent the present subscribers to the National 
Company, but we shall draw our clientèle from a totally different 
class, and the two systems will work satisfactorily side by side. 
Wo are also going to establish a system by which the Post Office 
will arrange by means of express letters and otherwise to 
work more harmoniously with the telephonic system than 
hitherto. The result of enabling a telephonic message to be 
delivered by express messenger and tbe toll system we are about 
to inaugurate will be that anybody, whether a subscriber or not, 
will be able to use the telephonic system. I now come to the 
question of municipalitiee, and what we propose to do ia to enable 
certain large municipalities—and we have fixed the limit at about 
50,000, which corresponds roughly with the county boroughs—to 
start a municipal telephonic system of their own. That system. 
we hope, they will be able to start at once, and we are not, there- 
fore, going to put them to the trouble and cost of a provisional 
order. All that is necessary is a clause in the Bill to enable them, 
if they receive a license from the Postmaster-General, to work a 
telephonic system themselves at the cost of the borough rates. 
It may be said, Why do not you extend the system to the smaller 
municipalities? There are two reasons. In the first place, we 
shall have a large amount of money over after London has been 
dealt with ; and I am sorry to say that so many large areas have 
been granted by the Post Office that, granted the fact that it is 
necessary that the municipality should work over the whole 
area, it would be impossible for any body but a large munici- 
pality to work over the large areas which have been conceded 
to the National Telephone Company. I ought to add that we 
enable the municipalities to go outside their own jurisdiction 
if they can make private arrangements for wayleaves. with 
the local authorities outside. Again I ask, is this fair to the 
National Telephone Company? They have raised special objec- 
tions to the granting of licensee to municipalities. They have said, 
we can compete against a company (and they can buy up a com- 
pany), but we cannot compete on fair terms against a municipality. 
Again, I say there has been no understanding whatever that a 
license should not be granted to municipalities. The confidential 
letters to which I have referred disclose the fact that the National 
Telephone Company bad a hard battle with the Postmaster-General 
of the day. They did everything they possibly could to prevent 
‘the Post master - General from granting any such licenses. They 
did their best to extract such a promise from him, but he absolutely 
and finally refused to give any undertaking of the sort. In fact, 
he said it would be grossly unjust to give it. But, still, 1 do 
recognise the fact that the competition of the municipality may be 
very serious to the National Telephone Company. I will take tw» 
cases. There isthe casecf wayleaves. It ia perfectly true that a 
municipality will be able to grant iteelf wayleaves and to refuse 
them to the National Telephone Company. Of course, it will be 
equally able to grant wayleaves to a rival company, and still refuse 
them to the National Telephone Company. What we propose is that 

:tbe National Telephone Company will be reasonable and if in 
the interests of the public service it will connect itself with the 
system of the municipality, then it ought to have exactly the same 
wayleaves ss the municipality. With regard to the purchase of 
the plant in 1911, we quite admip we can get no municipality to 
undertake this work unlees it has some promise that under 
certain conditions its plant will be purchased, and it would not be 
fair to give that conceesion to the municipality and refuse it to 
the company, even though we are under no obligation to buy a 
single pennyworth of the plant of the National Telephone Company 
in 1911. Therefore we are willing where the two systems are in 
competition to give a pledge to purchase the property of both— 
that is to say, all that is pood and useful—giving, of course, the 

reference to the municipality, because it will have been the last 
in the field. That is a perfectly legiumate and fair arrangement 
as between the two. Are the municipalities, however, fit to under- 
take this work? Undoubtedly we have the report of the Treasury 
commissioner at Glasgow reporting against their fitness in two 
respects. In the first place, he would have refused a license to the 
Corporation of Glasgow because, he said, the area was not sufficient, 
and unfortunately in that enquiry the Corporation only asked for a 
license for their own area. Gt course, it would have been absurd 
to grant a license to them only within the area of their own juris - 
diotion and not to enable them to work the much larger area 
around. That difficulty has been got over by allowing the Cor 
poration to work outside their own area —of course, as the result 
of private agreement with the local authorities. Again, the 
Treasury commissioner objected that the telephone was not of 
common advantage, and, therefore, it ought not to be constructed 
ad the cost of the rates. Nobody would contend that the telephone 
system as worked in this country is for the common benefit, but 
under the new system it will be popularised, and we shall require 
it to be thrown open to everybody. So that question of common 
benefit is got over there. There are only two other limitations 
which I need mention at the present stage. We shall reserve the 
right to purchase ab the then value of tke plant, and we must 
insist in the interest of the general public that there is the most 
absolute right of free inter-communication between all these rival 
systems throughout the couatry. That is a necessary condition 
to impose. bere ie also a limitation that they should not 
impose terminale on one another or against the Post Office. 
By this arrangement, then, we have endeavoured to do two 
things : we have done our best to extend and popularise 
a system of communication in which this country is behind- 
hand, and which is yet vita! to the trade and commerce of 
the country; and, at the eame time, I hope that even the 
National Telephone Company itself will recognise that we have 
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done our beat, if this competition must come, to ease ib off, and 
establish the fairest possible practical terms, as far as that 
company is concerned. There is only one other result I should 
like to mention, which I hope will follow from the system we 
propose to establish. Hitherto what I believe might be a great 
trade has gone abroad. All the principal appliances of telephony 
have to be purchased in Sweden, in Norway, and, I believe, in 
Holland. I hope that if we have competitors in the field, if we 
have a large extension of telephonic communications, if we have 
these three services working side by side, we shall get such 
competition that a trade for making telephonic instraments, 
wires, and the rest of it, will be established in this country, 
and we shall not any longer have to make our purchases abroad, 
If 8o, I think useful results may follow from this useful Bill, 
I have only now to move: ''That it is expedient to authorise 
the issue out of the Consolidated Fund of a sum not exceeding 
two millions for making further provision for the par tie picks 
of telephonic communication and to enable local authorities to 
raise or apply money for telephonic purposes. 

Sir J. Fergusson said that as the right hon. gentleman had in 
almost every line of his speech referred to the National Telephone 
Company the House might not think it inappropriate if he, as a 
director of the company, should rise at once. He was Postmaster. 
General when the agreement to which the right hon. gentleman 
referred was come to, in 1891—an agreement which certainly did 
not err in strictness. He entirely agreed as to the absolute discre- 
tion which was reserved to the Post Office, and which the Govern. 
ment of the day was most careful to maintain He thought the 
right hon. gentleman must have had some misgivings as to whether 
that agreement was 80 fair to the company as he asserted, or he 
would hardly have excused himself so profusely. He never should 
have thought of questioning for a moment the right of the Post 
Office to compete with the National Telephone Company in any 
part of the country, or to license any other company, or to licenee 
a municipality. The right hon. gentleman indicated that telephony 
had made imperfect progrees in this country. There was no 
doubt it had not gone so far as its best friends could wish or 
the National Telephone Company could have wished, although 
they had made active endeavours to push the system all over 
the country. But, still, it had not done so badly. Let it be 
remembered that at this moment there were only 75.000,000 
telegrapbic messages sent in the year, while there were 450 000,000 
of telephonic communications. Again, for every 12 words sent 
by telegram the sender has to pay 6d., whereas in telephonic 
communication two persons could carry on a conversation 
averaging 100 words at a cost of about jd. He was afraid he 
must consider himself on his defence to a very considerable extent. 
Tbe right hon. gentleman had treated the National Telephone 
Company as criminal to some extent, as an enemy of the public, 
and especially of the Post Office. Since 1892 and especially since 
1896, when the agreement was completed the Poat Office and the 
Telephone Company had been in the most complete harmony; 
they had co operated together, and there had been no sort of 
difference between them. Sometimes the Telephone Company 
thought the Post Office was hard upon it, but no allegation had 
been made by the Post Office that the company was not doing its 
duty. The scientific advisers of the Postmaster General told the 
committee of 1895 that the company was doing its work extremely 
well, that the system was the best that could be introduced, and 
that the company was pushing its business as hard as it could. 
The right hon. gentleman said that the company held a monopoly, 


that iu was not like gas and other companies with restrictions pl 


upon it, that it had unlimited powers to charge what it liked. He 
could not understand how the right hon. gentleman could make such 
a statement as that. What was the reason why the company was not 
reatricied in ita charges ? It was that it had no rights. no powers. 
Gas and water companies had compuleory powers. They could 
place their undertakings where they liked, and where there were 
such powers there were corresponding restrictions. The Tele 
phone Company bad no right to put a wire across a public 

or a house unless it had the sanction of tbe local authority or of 
the individual, as the case might be. The right hon. gentleman 
quoted the terms of the license of 1884, and also of the Treasury 
minute respecting the right of competition in proof of the fairness 
of what tbe Post Office were now proposing. The right hon. 
gentleman rather ridiculed the idea of brotherly co-operation. 
The word co-operation was not coined by Mr. Forbes, but it was 
in the forefront of the Treasury minute of 1892, which laid down 
the principle upon which the public were going to make an agree- 
ment with the Telephone Company. Clearly it was the intention 
of the Government to co-operate with the company. The right 
hon. gentleman stated that the company had fought the Poet Office 
tooth and nail. Did he mean that the company tried to get sub- 
scribers from the Post Office exchanges by undercutting the Poet 
Office rates? Such was not the fact. The Post Office for the most 
part withdrew their competition, and the company did nothing 
more than push their business in the areas respecting which they 
were licensed. 

Mr. Hanbury said he meant that at Cardiff and other places 
where the Post Office were working the Telephone Company came 
in and fought tooth and nail the very body that had granted them 
licences. 

Sir J Fergusson said that Cardiff was one of the areas sanc 
tioned. Why did the Government sanction that area if the Tele- 
phone Company were not to go there and try and supply every 
house in the town it could with telephony? How could the Post 
Office complain of the company operating effectively in an ares 
which they had expressly licensed ? 

Mr, Hanbury said the Post Office did not complain ; all they 
eaid was that there was not co-operatjon,. 
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Sir J. Fergusson said there was no idea that the company was 
not co-operating. The right hon. gentleman had mentioned the 
solitary case of Cardiff. Did he say there was not co-operation at 
Newcastle ? j 

Mr. Hanbury: I meant every exchange of the Post Office. 

Sir J. Fergusson: Every exchange! And the Post Office made 
no objection? The right hon. gentleman seemed to be as adverse 
to his own department as to the company. He never before 
heard a Secretary of the Treasury talk of the regulations of his 
own department as ridiculous, but he supposed tbat in the right 
hon. gentleman's opinion everyone who came before him was 
prejudiced and narrow minded. The Post Office, with the long 
purse of the State at ite back, could, if it pleased, have put the 
company in a corner in every part of the country, but it never 
intended to do so because friendly co-operation between the 
Department and the company was the intention of the agreement. 
The right hon. gentleman asked whether the service was efficient. 
It was a curious thing that he never referred to a judicial enquiry 
that was held in Glasgow two years ago in consequence of the 
desire of the Corporation of Glasgow to havea telephone system 
of their own. A very skilfol judicial officer was appointed to 
conduct the enquiry, and the first question he put was as to 
whether the service was efficient and sufficient. The commissioner 
eaid that the service was efficient. 

Mr. Hanbury: He said it was not efficient. 

Sir J. Fergusson said that the commissioner stated that it was 
very good, but it was not as good as it should be. and the main 
reason why it was not as efficient in Glasgow as it should be was 
that the municipality would not give the facilities the company 
had obtained in nearly every other. town. The right bon. gentle- 
man asked if it was tolerable that the present system should exist 
on sufferance. The question was unfair in view of the terms on 
which the company was allowed to work. The Secretary of the 
Treasury really ought to ascertain the facts a little better before 
he addressed the House. Last year the right hon. gentleman told 
the House that the whole of the plant of the company could be 
bought for about £2,000,000 or £2,500,000. | 

Mr. Hanbury : I eaid it could be replaced for that. . 

Sir J. Fergusson, continuing. said the right hon. gentleman 
also talked about watering stock. There was no idea of purchasing 
any company at a fancy price. All the Telephone Company did 
was to purchase other undertakings at their market price, but the 
capital expenditure on the undertaking — that was to say, the con- 
struction cost really amounted to £5,000,000. In tbe ordinary 
course of things mistakes were made in the first instance, and no 
doubt the capital expenditure was much greater than that of 
another company which started now with the knowledge possessed 
by the present company would be What was the case with 
any large railway company? Tbe London and North-Western 
Railway Company, for instance, had had to rebuild its stations 
becanse the original buildings were found to be insufficient. 
Out of £6,242,000 invested in the company over £5,000,000 
had been actually expended in the pure work of construc. 
tion, and such a company should not be told that it had 
watered its stock, especially as the gross revenue for one 
year was very nearly equal to the whole amount of what the 
right hon. gentleman called its watered stock." Ia early daya 
Government regulations which were designed to protect the tele- 

phs revenue cramped the development of telephones. It had 

en the object of subsequent policy to remove those obstacles ; 
and it was not the case that the company alone had been slow, 
while the Post Office had done everything, to build the trunk 
wires, So far from that being the case, there were places to 
which the Post Office refused to extend the trunk wire except 
under a guarantee of interest by the company. The right hon. 
gentleman said that the company claimed to pick and choose 
where they should lay their lines. As a matter of fact, wherever 
a dozen or so subscribers could be obtained the company had 
been ready to open an exchange. Up to the time when it 
was so violently attacked the company was going ahead as 
fast as it could. The right hon. gentleman said that the 
company had the right to levy different rates on different 
subscribers. The only difference in rates was caused by the 
difference in working costs. In very large towns the working 
cost was much greater than in small towns. The right hon. 
gentleman had pointed out that the general manager of the 
company (Mr. Gaine) admitted that the company acted on an 
erroneous principle in having a fixed subscription instead of a 
sliding scale of charges. The company had been considering the 
propriety of altering the present system so as to provide for a low 
subscription and a charge according to the number of messages 
sent. They had not sdopted that plan simply from fear of provoking 
violent displeasure in commercial communities, which were very 
jealous of any change. The right hon. gentleman was quite wrong in 
asserting thet the present tariff of the company limited the use of 
the telephone to the richer classes. In London alone there were 
304 offices at which anyone could send a message to a subscriber 
for 3d., or could telephone a message and have it delivered by 
exprees meseenger to a non-subecriber for an extra 3d. The 

eral public had just as much access to the telephones as they 

d to the telegraphs. As to the plan on which the competition 
of municipalities was to be permitted, he was glad to hear that 
something was to be done to give the company wayleaves. It 
would be an in justice so gross that no Government would perpetuate 
It, to give licenses to the municipalities, with the power to take up 
the streets, and deny that power to the company. 

Mr. Hanbury: We only give these wayleaves to the comrany 
where they consider the public interest and work hand-in-hand 
with the municipal system. 

Sir J. Fergugsen asked whether that meant that municipal 


hon. gentleman. 
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subscribers were to be placed in communication with the com- 
pany’s subscribers, not only in their own area, but all over the 
kingdom. | 

Mr. Hanbury said that co operation between the municipal and 
company's syetems would not deprive the former’s subscribers of 
the right to use the trunk wires. 

Sir J. Fergusson said he understood so much; but what he 
wanted to know was whether co-operation meant that the muni- 
cipal subscriber was to have the right to communicate with every 
subscriber of the company in any part of the kingdom. 

Mr. Hanbury said that the company would undoubtedly be able 
to charge terminals. The municipalities would not be allowed to 
charge terminals, but undoubtedly that right could not be taken 
from the company. : 

Sir J. Fergusson said he must express a doubt as to the perfect 
fairness of the proposal. The right hon. gentleman had said that 
the Post Office would in 1911 purchase such of the properties of 
the National Telephone Company as were useful to the Post Office. 
He had never imagined the Post Office would do anything else. 

Mr. Hanbury: I explained that at the present moment there is 
n obligation whatever in 1911 to buy one single pennyworth of 
plant. 

Sir J. Fergusson said he never imagined the Post Office would 
take anything from the National Telephone Company in 1911 
except such property as it suited them to take at its actual value, 
and not at afancy value. No other idea had ever occurred to 
them. The National Telephone Company had done nothing to 
justify its being treated as a criminal. It was only natural where 
there were competing systeme, with their consequent confusion, 
that one should swallow up the other, and that had for many years 
been recognised, and recognised by the predecessors of the right 
It was more convenient to have it all in one 
hand. He could assure the committee that all the National 
Telephone Company deeired was to have fair play. Certainly if 
the company was not strong enough at this time of day to compete 
on fair terms it was very badly managed, but it was not fair terms 
to tie a man's hands behind his back. The company was now 
actually told that the Postmaster.General would not bring the 
company’s subscribers into the Post Office in any area in which 
the Post Office competed. Moreover, although it was stated in 
the House at the time by the then Chancellor of the Exchequer 
that the grant of wayleaves for a nominal rent was part of the 
agreement of 1892 they were now told that the Postmaster General 
would not grant wayleaves to the company in any area where he 
was competing. 

Mr. Hanbury : I explained to the committee that the only way- 
leaves that the Post Office ever contemplated giving, the only 
wayleaves which they were bound to give by the agreement, are 
the wayleaves between exchange and exchange in the same area. 

Sir J. Fe-gusson said one of the chief conditions made in 
return for the surrender of the trunk wires was that wayleaves 
should be freely granted at a nominal rent, and the Chancellor 
of Exchequer at the time actually made an apology for charging 
anything at all. The competition proposed was a grossly unfair 
competition. He was quite sure that in 1892 the trunk wire 
would never have been surrendered if it had been thought that 
such an interpretation would have been put on the agreement. 
He should be ashamed of belonging to any company against 
which any just charges of unfair dealing could be brought, but 
the National Telephone Company, whieh had the greatest ability 
at its command had endeavoured to make the telephonic system 
of this country as good as poesible, and he was very sorry that 
a Minister should treat it with the hostility which the right 
bon. gentleman had shown. 


Several other speakers took part in the discussion, and 
almost all complimented Mi. Hanbury on his proposals. 
The objection raised by Sir J. Lubbock was on the use of 
municipal credit for telephone purposes. Others advocated 
the immediate purchase of the whole of the National Tele- 
phone Company’s property rather than the establishment 
of competing exchanges. Eventually the resolution was 
agreed to. 


ELECTRIC LIGHTING IN BATTERSEA. 


The following is the report of the Electric Lighting Com- 
mittee of the Battersea Vestry, which was presented on 
Wednesday last. The report is dated March 1, 1899, and 
reads as follows : 


l. Pursuant to the authority of the Vestry, your committee 
have for some time past had under consideration the prepara- 
tion of a scheme for electrically lighting the parish. Prof. 
Kennedy, the engineer, and Mr. C. Stanley Peach, the archi- 
tect, have attended and conferred with your committee on 
several occasions, and, after going thoroughly into the matter, 
your committee beg to submit the following scheme of Prof. 
Kennedy : (a) Power to be provided for 24,000 lamps of 8 c.p. 
(wired) and 240 arc lamps, and mains large enough for 20,000 
more lamps, thus providirg for extensions without opening up 
the streets. The first instalment of plant in the central elec- 
tric lighting station at Lombard-road also includes 500 h.p. in 
reserve, which, in itself, is sufficient for 9,000 more lamps alight 
at once, The mains are proposed to be ]aid considerably beyond 
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the compulsory area of supply referred to in the Battersea 
electric lighting order. (b "he arc lamps are proposed to be 
fixed in the following thoroughfares—viz. : St. John’s-hill, 
Lavender-hill, Northcote-road St. John's-road, Falcon-road, 
Latchmere-road, Albert Bridge-road, Prince of Wales-rond, 
Cambridge-road, Bridge-road, Battersea Park-road, Victoria- 
road, portion of Queen’s-road from Victoria-road to the station, 
Battersea-rise, and Bolingbroke-grove. (c) The description of 
the system proposed, which has been approved hy the Board of 
Trade, with the concurrence of the P..stmaster-General, is the 
continuous-current direct supply on the three-wire system, 
having lamps at 230 volts. Some of the mains (feeders) will 
be armoured cables laid directly in the ground, and the others 
(distributors) laid in troughs filled up with insulated materials 
on the solid system. The system will lend itself easily to the 
supply of power which may be required, and would enable the 
Vestry without difficulty to use practically similar machines for 
the supply of current for the working of electric tramways 
within the parish if necessary. Provision has been made in 
the specifications for the mains to be supplied at schedule 
rices, so that in the event of any deviation being made 
in the laying of the mains no difficulty will arise. (d) 
The approximate estimates of the cost of the works are as 
follows: for buildings, etc., at the central electric lighting 
station, £42,000 ; for plant, mains, arc lamps, lampposts, 
cables, etc., £60,000—total, £102,000. The buildings proposed 
provide for extra size of engine-room and boiler-house to admit 
of future extension of machinery, without enlarging the build- 
ings, and for the residence of the engineer, timekeeper, etc. 
The official portion of the buildings will front on to Holman- 
road, the walls inside the station will be faced with glazed 
bricks, and fireproof material provided throughout as far as 
ible. Provision has also been made for the erection of the 
uildings for the central station, excavation and reinstatement 
of roads, and other similar works, to be carried out by men in 
the employ of the Vestry. (e) With 24,000 lamps wired, and 
240 arc lamps in circuit, it is estimated that 810,000 units 
would be sold per annum. The cost of generating this 
current, including maintenance and repairs and all expenses 
of management whatsoever, should not exceed £6,500. 
(/) The amount of capital charges, assuming that interest 
and repayment of loans together amount to 54 per cent., 
and that the total amount borrowed is £102,000, will 
amount to £5,610, so that the total annual expenses when in 
full work will be £12,110. (g) The estimated amount proposed 
to be charged for street-lighting is at the rate of £16 per arc 
lamp per annum, at which rate 240 arc lamps would bring in a 
total of £3,840. The sum of £16 perarc lamp is low. The 
City Company charge £26. 10s. per lamp, and the Hammersmith 
Vestry £22. 103. (h) The Battersea Electric Lighting Act 
entitles the Vestry to charge 8d. per unit, but Prof Kennedy 
considers it desirable that the prioy should be made low in order 
that the output may be as great as possible, and has provided 
that the charge shall be at the rate of 5id. per unit, in which 
case the average income from private lighting, including meter 
rents, with the number of lamps mentioned, would be £10,200. 
The total income, therefore, when 24,000 lamps are wired and 
240 arc lamps fixed would be £14,040. 

2. Your committee having carefully considered the matter, 
recommend that the foregoing scheme be approved, and that 
your committee be directed and authorised to take all necessary 
steps with a view to carrying the scheme into effect at the 
earliest opportunity. 


This report was ade ted by the Vestry, and the work 
will therefore be e ge with in the usual way. 


LEGAL INTELLIGENCE. 


THE CASTNER-KELLNER ALKALI COMPANY v. THE 
COMMERCIAL DEVELOPMENT CORPORATION, LIMITED. 


This was an appeal in the Supreme Court of Judicature, before 
Lords Justices Rigby and Vaughan Williams, against a decision 
of Mr. Justice Bigham, which wae reported in the Electrical Engi- 
neer of July, 1898. The plaintiffs alleged an infringement by the 
defendants of letters patent (No. 20 259 of 1894) belonging to the 
‘plaintiffs for improvements in electrolytic apparatus for decom- 
posing alkaline saltas, and to restrain further threatened infringe- 
ments. The infringement was said to consist in the use of certain 
apparatus made according to the plaintiffs’ specification, and other 
letters patent (No. 21,509 of 1896) belonging to the defendants. 
The defendants alleged that the plaintiffs’ patent was bad, there 
being no conformity between the provisional and the complete 
specification. They aleo denied the infringement. Both points 
were decided in favour of the plaintiffs, and an injunction was 
granted. The defendants appealed. 

Mr. T. Terrell, Q C., Mr. Astbury, Q.C., Mr. MacConkey, and 
Mr. J. H. Gray were for the defendants ; Mr. Moulton, Q.C., Mr. 
Bousfield, Q. C., Mr. J. C. Graham, Mr. A. J, Walter, and: Lord 
Rohert Cecil were for the plaintiffs, y pe 


approve of Vestry competition. 


The hearing of the arguments upon the ap has occupied 
some days, and yesterday the Master of the Rolls being unable to 
be present, Mr. Terrell’s reply was heard by the two Lords 
Justices, MS) 

Tbe judgment of the Court was reserved. 


COMPANIES’ MEETINGS AND REPORTS, 


CHELSEA ELECTRICITY SUPPLY COMPANY, LIMITED. 


The annual general meeting of this Company was held at the 
head office, Cadogan-gardens, on Monday. 

Mr. J. Irving Courtenay presided, and in moving the adoption 
of the report and the payment of dividends of 6 per cent. on 
the preference and the ordinary share capital for the previous 
year, pointed out that this was the same rate of distribution as 
in 1897, but was on a larger capital by £40.000, the amount of 
the last issue of ordinary ehares. He would be able to show 
the meeting that although there was no increase in the dividend, 
the directors had been looking ahead and trying to consolidate 
the position of the Company. A matter of great interest 
in the work of 1898, and of much benefit for the future, 
was the passing of their Act for the compulsory purchase 
of land. The result of the passing of this Act, the first 
of ite kind, was not only to give them power to acquire sites 
necessa:y for their stations at reasonable prices, but also to 
free the works and operations from the hardship of what was 
commonly known as the ''nuisance clause" of the provisional 
order, under which the production of electricity was liable 
to be stopped at any moment by a private owner or 
resident through an action-at-law, although they might be 
using the best known method of working, and the most scientific 
and modern machinery. Ib was different now, fora complainant 
had to show that the company were not exercising reasonable care, 
and not using the best known methods in their machinery. Now 
mark the result. One immediate effect of the passing of the Act 
was the satisfactory settlement of an action brought by a resident 
which had been over them since 1897, and they were able to proceed 
with their Alpha-place generating station. In connection with 
the procedure of parliamentary committees, he aleo mention that 
the question of. vestry competition —a matter of importance to all 
electric lighting companies—was satisfactorily dealt with. The 
decision in the case of the Marylebone Vestry, whose Bill was 
thrown out, showed, he thought, that Parliament did not 
! Where a vestry or local 
authority had refused to do the work itself, and had given 
its consent to a company’s provisional order, such vestry oe Yoel 
authority had, in fact, granted the company a lease of 42 years, 
unless, of course, the latter neglected their duty and did not fulfil 
their obligations. The Company’s business was steadily growing, 
there having been an increase of nearly 16,000 lamps of 8 c.p. or 
their equivalent during the year. The revenue had not increased 
in the same proportion, mainly owing to the fact that the two 
winter quarters were exceptionally bright and fine. He might 
also say that it was quite evident consumers had lived and learned, 
for they had practised economy. In consequence of such a large 
number of the most important houses in the district remaining 
unoccupied except during the London season, the average amount 
earned per lamp was extremely low—the lowest, he believed, of 
eny of the London supply companies. Having referred to the 
capital expenditure of the Company, he eaid the balance of pre- 
mium on the issue of debenture stock, after deducting costs of 
issue, etc., had been added to the reserve fund, which now stood 
at £46,818. In conclusion, be might eay he considered that the 
position of the Company to be stronger than ever it was, and that 
they might fairly anticipate increased prosperity. 

Major-General Webber, G. B., seconded the motion, remarking 
that the gratitude of the other supply companies in London was 
due to the Chelsea Company for being the first to bear the brunt 
of the struggle, to which reference had been made.. It was one 
wbich must inevitably come and fall to the lot of one of tbe com- 
panies, and, curiously enough, it had fallen upon Chelsea. 

After some further discussion, the report was unanimously 
adopted, and at a subsequent extraordinary general meeting a 
resolution was pessed 5 the capital by the creation of 
40,000 ordinary shares of £5 each. 


BRITISH INSULATED WIRE COMPANY, LIMITED. 


The report of the directors for the year ended Dec. 31, 1898, to 
be submitted to the shareholders at the third ordinary general 
meeting. to be held at the offices of the Company, Preacot,. Lanca- 
shire, on March 15, states that the gross profits of the year amount 
to £72,185. le. 6d., from which has to be deducted administration, 
legal expenses, fees on patente, and interest on debentures, 
amounting to £17,475. Is. 7d., leaving a balance of £54,709. 
19, 11d. This amount has been charged with depreciation of 
buildings, plant and machinery, according to scale, £5,958 54. 8d.; 
amount written off good will and patente, £9 344. 6s. lld. ; and 
balance of preliminary and reconstruction expenses, £3 800. 
194. 6d —a total of £19 103. 124. Id., leaving a balance to be dealt 
with of £35,606. 7e..10d. The following dividends have already 
been paid—viz., dividend on preference shares, £5,121. 8e. 9d., and 
interim dividend on ordinary shares at the rate of 10 per cent. per 
annum, £8,999. 192. 6d., leaving a final balance of £91,484. 19e. 7d. 
The directors recommend that a farther dividend of 10 per cent, 
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shall be paid to the ordinary shareholders, making 15 per cenb. 
for the year, which will absorb £19,499. 19a, 93., carrying forward 
£1,984. 19a. 10d. to next account. During the year 7,500 prefer- 
ence shares additional have been issued. The resulte of the year's 
working have been most satisfactory, and have fully justified the 
extension of the works and the introduction of additional capital. 
Though a much larger quantity of goods was sent out during the 
year, the amount of orders on hand at the end of 1898 is so greatly 
increased that a larger business may be anticipated for the current 
year. Mr. John E. Pearson and Mr. Thomas Snape, who are the 
retiring lirectors, being eligible, offer themselves for re-election. 
Messrs. Chalmers Wade and Co., the auditors, also retire, and offer 
themselvee for re-election. 


BIRMINGHAM ELECTRIC SUPPLY COMPANY. 


A meeting of this Company was held on Wednesday at the 
offices, Dale End, Mr. G. S. Albright presiding in the absence of 
the chairman—Mr. Henry Buckley—tbrough illness. The report 
was adopted. "a 

Lieutenant- Colonel Wilkinson, in seconding the report, 
remarked that he regarded the report as so satisfactory that it 
almoet made one wish that they had not entered into an arrange- 
ment with the Corporation. 

Resolutions were subsequently passed re-electing Mr. J. F. 
Albright and Mr. Buckley as directors, and reappointing the 
auditors, Messrs. Sharp, Parsons, and Co. 


METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED. 


Directors: Sir Eyre M. Shaw, K.C.B. (chairman) ; Sir James 
Pender, Bart., M.P. (deputy chairman) ; Admiral of the Fleet Lord 
John Hay, G.C.B. ; W. Harrison Crippe, Esq.; John Birkbeck 
Lubbock, Esq.; John Verity, Esq.; Frank Bail 
neering director). Secretary: E. Cunliffe Owen, Esq., 
Engineer: Reginald R. Todd, Esq. Consulting engineer: Lord 
Kelvin, D. C. L., F. R. S. 

Report of the directors (with abstract of accounts) to be pre- 
sented to the shareholdere at the twelfth ordinary general meeting, 
to be held at Winchester House, Old Broad-street, E.C., on 
Tueeday, March 14, at 12 noon: 

The capital N which at the end of 1897 amounted to 
£850,831. 10s. 9d., has now reached a total of £993,761. 13e. 9d., 
being an increase during the year of £142,930. 3s. The principal 
items are mains and plant, and the expenditure on the new works 
at Willeeden. The balance of capital in hand at the end of the 
year was £5, 197. 15s. 10d. The gross revenue for the year amounted 
to £151,605. 12a. 3d., against £138,267. 14s. 6d. in 1897, being an 
increase of £13,337. 17s. 9d., to which reference is made in the next 
paragraph. The coat of generation, which in 1897 was £58,604. 
5a. Ad., amounted in 1898 to £76,736. 88. 7d., or an increase of 
£18,132. 3a. 3d. Although the sales of current during the past 
year increased, the profits have not been in proportion. This is 
principally accounted for by neceseary considerable reductions in 
rates of charge, by the coal strike in South Walee, and by the fire 
ab the Manchester-square works, which for a time incapacitated 
this important station. During the year, as the shareholders are 
aware, negotiations were carried on with the holders of founders’ 
shares which reeulted in the rights attaching to these shares being 
extinguished on the terms submitted to and approved by the 
shareholders. The Bill authorising the Company to erect gene- 
rating works at Willesden and to supply current therefrom, to 
Which sanction was given by the shareholders on March 7, 1898, 
was duly passed by Parliament during the year. The Bill pro- 
moted by the Marylebone Vestry to enable them to obtain com- 
petitive powers of supply to this Company was successfully opposed. 
The balance to the credit of the revenue account before pro- 
viding for depreciation is £53,563. 14s. 3d. The directors have 
set aside £13,000 as an addition to the depreciation and reserve 
fand, carrying to the credit of the neb revenue account the sum of 
£40,563. 14s. 3d., which, with the balance brought forward from 
last account and other receipts, makes a total of £44,473. 188. 
After deducting debenture and share interest and other charges, 
there ap & balance of £17,872. 6s. 4d. An interim dividend of 
58 per on the ordinary share capital was paid on Sept. 23, 
1898, amounting to £15,625, and the directors recommend that a 
farther dividend of 5e. per share on such shares be now paid, making 
à total distribution of 10s. per share for the year, or 5 per cent. on 
the capital. 'The dividend upon the new shares will be at the same 
rate per cent. calculated from the due dates of the instalmente. 
This will absorb a further sum of £16,420. 4e. 3d., and leave a 
balance of £1,452. 28. 1d. to be carried forward to the next account. 
The number of 8-c.p. lamps supplied by the Company increased 
during the year 1898 from 360,000 to 430,000. The present number 
of lamps connected is 440,000, and the applications show no signs 
of decrease. A report from the Company's engineer is appended, 
*howing that the satisfactory condition of the stations, machinery, 
aod plant has been maintained. In accordance with the articles 
of association, the following directors—viz., Sir Eyre Massey 
Shaw, K.C.B., Sir James Pender, Bart., M.P., and John Verity, 

.—retire from the Board, and are eligible for re-election. The 
auditore, Mesers. Deloitte, Dever, Griffiths, and Co., also retire, 
and are eligible for re-election. i 

Engineer's Report.—I have pleasure in certifying that, subject to 
normal depreciation, the Company's stations, machinery, and planb 
ue being maintained in an efficient condition, and have worked 
satisfactorily up to the present date.—ReginaLp R. Topp, 


ey, Esq. (engi- 
C. M.G. 


REVENUE Account, YEAR ENDED Deo. 31, 1898. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel, including dues, 

carriage, unloading, storing, and 

all expenses of placing the same 


on the works .....................- .. £45,393 2 11 
Oil, waste, water, and engine- 

room stores .. 5,520 12 7 
Salaries of engineers, superinten- 

dents, and officers ... ~ ........ ... 2,918 19 8 
Wages and allowances at generat- 

ing stationn8Ss . N. . 7,951 0 10 


Repairs and maintenance: build - 
ings, £840. 14s. lld.; engines 
and boilers, £7,552. lls. d.; 
dynamos and exciters, trans- 
formers, motors, etc., £1,008. 
148, 3d. ; other machinery, 
instruments, and tools, £746. 
16s. 5d. ; accumulators and 
accessories, £94. 16s. 8d. ......... 10,243 13 9 
Purchase of current ........... ...... 4,708 18 10 
— —— 76,736 8 7 
Distribution of Electricity. 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials and laying the same 1,210 6 2 
Repairs, maintenance, and renewals 
of transformers, meters, and 
other apparatus on consumers’ 
premises ... J.-L 1,180 4 1 


Rents, rates, and taxes . ã . . 
l Management Expenses. 
Directors’ and trustees’ remunera- l 
^D) REED 3,275 0 0 
Salaries of management, secretary, 
engineers, accountants, clerks, 


and Messengers ............... orses 5,070 0 8 
Wages of meter readers and wiring 

inspectors .... . ........ Lasse vested us 464 4 3 
Stationery and printing... 817 14 7 
General establishment charges ... 2,748 3 9 
Auditors—Board of Trade, £85; 

Company's, £157. 10s............... 249 10 0 


— 12.617 13 3 
Law and Parliamentary Charges. 


Law expenses . és 788 13 8 

Parliamentary charges q . 913 3 2 
Sarai — 1,701 16 10 

pecial Charges. 

Insurances ....ossessoessesssem . 0 · 848 7 3 

Surplus properties—repairs and expenses after 
deducting rents received ...... . e 156 6 11 
Depreciation and reserve fund ..................... 13,000 0 0 
Total expendit ure EL OOO 111.041 18 0 
Balance carried to net revenue account ............ 40,563 14 3 
£151,605 12 3 
£ s d. 


Cr. B 
Sale of current (0,845,006 B.T. unite), £147,974. 
ls. 3d.; less provision for bad and doubtful 


Q-oOow»to00 o 


CODES, £1000 h veces’ coidarse airn enre 146,974 1 3 
Rental of meters on consumers’ premises 4,478 0 10 
-— l 151,452 2 1 
Rents receivable.................... eem een 98 0 0 
Net proceeds of work done for and goods supplied 
to sundry consumers. 55 10 2 
£151,605 12 3 
Dr. GENERAL BALANCE SHEET. £ s d. 
Capital account—amount receive 998,959 9 7 
Sundry tradesmen and others, due on construc- 
tion of plant and machinery, fuel, stores, etc. 22,232 9 5 
Sundry creditors on open accounts... . 1771 3 4 
Loan from bankers ................. eene m 15,000 0 O0 
Depreciation and reserve fund .. ....... e 51,360 16 5 
Balance at credit of net revenue account - 17,872 6 4 
£1,107,196 5 1 
Cr. £ 8. d. 
Capital account—amount expended for works. 993,761 13 9 
Stores on hand: coal, £363. 17s. 5d.; oils, 
waste, etc., £322. 18s. 8d.; general £5,382. 
7ßß E E 6,069 10 
Sundry debtors for amounts paid on account of ; 
contracte in course of completion.................. 2,586 14 
Sundry debtors for current supplied... ........... 63,547 2 
Other debtors ....... %% ec Se eR ECC QUADR I INE 5,374 16 
Suspense accounts waiting adjustment. 1.090 0 
Deposits (provisional ordere, vestries, eto.) 665 0 
Investments at COBt ......eeseeeeneereennennm os 31,198 6 
Cash ab bankers on current account — 2,903 1 


£1,107,196 5 1 
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HOVE ELECTRIC LIGHTING COMPANY, LIMITED. 


Tbe annual general meeting was held on Wednesday at the 
Cannon-street Hotel. Colonel A. J. Filgate presided. The report, 
already published by us, was unanimously carried, and a dividend 
declared, which is to be paid on April 15 next, upon the shares of 
the Company, at the rate of 8 per cent. per annum, for the six 
months ended Dec. 31, 1898, making with the interim dividend 
64 per cent. for the year. A resolution was afterwards passed for 
increasing the capital of the Company by the issue of 10,000 
reas shares of £5 each, to rank pars passu with the existing 
shares. 


NORWICH ELECTRICITY COMPANY, LIMITED. 


The ordinary general meeting of this Company was held on 
Thureday, March 2, at the Company's Offices, Old Bank of 
England Chambers, Norwich. Sir C. R. Gilman presided. 

The following report was adopted : The directors beg to submit 
their seventh annual report to the shareholders. The amount 
received for current during the past year shows a gratifying 
increase upon tbat of 1897, and fresh customers are still being 
gained. Two new engines, each of 300 h p., making a total of 11 
of 2,000 h.p. in all, and an additional boiler, have been erected, 
and four miles of new mains have been laid down since the date 
of the last report. It will be necessary to provide furtber plant 
in view of the increased demand for current expected during the 
coming autumn. Parliamentary powers have been obtained enabling 
the Company to extend its operations where desirable into the 
suburbs of the city, and mains have been already laid down to the 
village of Thorpe. The directors regret to say that it has been 
found impracticable to continue the system hitherto adopted of 
charging half-price for current during certain hours of the day, and 
they have been compelled toadopt a uniform price of 5d. per unit, 
as from Jan. I, instead of 7d. and 34d. as heretofore. This will 
be found to compare very favourably with the cost of electricity in 
other large towns. The system of free wiring, introduced at the 
end of 1897, has proved very successful, nearly 200 new consumers 
having been acquired by this means during the past year. A pre- 
payment meter, similar to the '' penny in the slot” meters so 
largely used by gas companies, but available for silver coins only, 
the invention of Mr. Long, the company's engineer, and Mr. E. 
Schattner, formerly in their service, is being introduced with very 
satisfactory results. The premium on new shares issued during 
the year amounted to £1,522. 10s., and has been placed direct to 
the reserve fund. Inclading £202. 3s, 4d. brought forward from last 
year, and allowing for interest on debentures, bank interest, and 
depreciation, the net revenue shows a credit balance of £3,922. 
la. 11d., out of which the directors propose to declare a dividend 
of 6 per cent., free of income tax, and to place £477. 10a. to 
reserve, carrying forward a balance of £575. 1s. 11d. A resolution 
will be submitted to the meeting to increase the nominal amount 
of the Company’s capital from £50,000 to £100,000. The directors 
who retire by rotation are Mr. A. R Chamberlin and Mr. R. J. 
Colman, and, being eligible, they offer themselves for re-election. 
The auditor, Mr. J. Mottram, also retires, but is eligible for 
re-election. 

The Chairman said the income of the Company was increasing, 
for, in spite of the reduction in the price of current last year, there 
was an increase in the sale of current. During the past year they 
had added 317 new customers, making a total of 1,267. 

It was resolved that the capital of the Company be increased 
to £100,000, by the creation of 5,000 additional shares of £10 each, 
ranking for dividend and in all other respects pari passu with the 
existing shares in the Company. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY, 
LIMITED. 


Directors: Henry Ramie Beeton (chairman), William Page 
(managing director), William Reginald Davies, Robert Arthur 
Germaine, William Francis Leese. Manager: Henry W. Bowden. 
Secretary: Thos, J. Owens. 

Abstract of the report of the directors and accounts for the year 
ended Dec. 31, 1898 : 

The revenue account shows a credit balance of £14,066. 3s., 
which, with the balance of £226. 53. 10d. brought forward, and 
£742. 158. 7d. balance of interest received, makes a total of 
£15,035. 48. 5d. After deducting £2,250 for interest on debenture 
stock paid and accrued, £1,767. 103. for interim dividend paid on 
the 7 per cent. cumulative preference shares, and £1,982. 128. 6d. 
for interim dividend at the rate of 5 per cent. per annum for the 
half-year to June 30, 1898, on the ordinary shares, the directors 
recommend that the sum remaining—viz., £9,035. ls. lld.—be 
dealt with as follows : To credit of depreciation account, £4,000 ; 
to payment of the remainder of dividend to Dec. 31, 1898, on the 
7 per cent. cumulative preference shares, £2,100 ; to payment of a 
` dividend on the ordinary shares for the half-year to Dec. 31, 1898, 
at 7 per cent. per annum, making 6 per cent. for the year, £2,775. 
133. 6d.; and that the balance of £159. 83. 5d. be carried forward 
to the next account—total, £9,035. Is. lld. The increase in the 
number of lights connected during 1898 was «quivalent to 13,937 
8-c.p. (35 watt) lamps. Additions and alterations to the plant and 
mains have been made at a cost of £19,423. 8s. 2d. As stated in 
the last report, certain of the plant having been superseded, has 
been sold at a loss. Your directors consider that the proportion 
of this loss chargeable to the current year has been adequately 
provided for by the increased sum placed to the credit of deprecia- 
tion account. Mr. W. R. Davies and Mr. W. F. Leese retire from 


the Board by rotation, and, being eligible, offer themselves for 
re-election. Messrs. Miall, Wilkins, Randall, and Co., the auditors 
of the Company, offer themeelves for re-election. 


REVENUE Account, YEAR ENDED Dec. 31, 1898. 
. Dr. Generation of Electricity. £ ad. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and 
all expenses of placing the same 


on the work £2,766 8 9 
Oil, waste, water, and engine-room 
BOTOR be . 489 9 7 
Proportion of salaries of manager and 
superintendents ........................ . 927 16 6 
Wages and gratuities at generating 
Lit istu Mm 1469 16 4 
Repairs and maintenance as follows: 
buildings, £198. 123. 21. ; engines 
and boilers, £300. 183. 2d. ; 
dynamos, exciters, motors, etc., 
£19. 48, 5d ; other machinery, 
instrumente, and tools, £88. 193. 9J. 600 14 6 
Cartage of asbes ees . 17 5 0 
————— 6.221 lU 8 
Distribution of Electricity. 
Proportion of salaries of manager and 
engineerretetr e 85 0 0 
PV. ns 133 16 11 
Repairs and maintenance of mains of 
all classes 17 13 10 
Repairs, maintenance, and renewals 
of transformera, meters, and other 
apparatus on consumers’ premises 46 17 0 uc 
x aod 
Rents, Rates, and Taxe». 
Rente payablttttttecckk 4 336 7 4 
Rates and tak'xðeeees 1,030 17 4 
136; 4 8 
Management Expenses. 
Directors' remuneration, £1,500 ; less 
5 . £500 ..... 8 1,000 0 0 
Managing director's special remune- 
e F j FFF 200 0 0 
Salaries of secretary and clerks ...... 532 9 2 
Salaries of collector . 159 6 8 
Stationery and printing... . ............ 148 14 11 
General establishment charges 307 10 10 
Auditors of Company -o.e se. 2 42 0 0 
Auditors of the Board of Trade ...... 41 0 0 
——- 2,431 1 7 
Law and parliamentary charges 146 7 9 
Special charges—insurances ....2...... .. 165 1 2 
Remuneration to trustees of debenture stock 
holders, cancellation of founders’ shares, and 
sundry other charges ——Ü € 321 1 4 


10,840 14°11 


Balance carried to net revenue account 14 066 3 0 


£21 906 1; l 


Cr. £ e d. 
Sale of electricity per meter (less discounte) ..... .. 23 379 8 S 
Rental of meters on consumers’ premises ; 1,480 7 10 
Transfer fees ——— € —— 35 10 0 
Students' instructill n 11 11 5 

| £24,906 17 11 

Dr. GENERAL BALANCE-SHEET, Drc. 31, 1898. | 
Capital account—amount received ..................... 190,635 0 0 
Sundry creditors on open accounts and for 

debenture interest aceruee lll 6,093 10 ! 
Doubtful debts reserve account.... ͥ 175 5 0 
Depreciation accounnwvwmTT w w MVMVMUUWWU W—UU UU. . 14,000 0 0 
Balance at credit of net revenue account 5035 1 11 


£215,938 17 0 


r. £ e. d. 
Capital account—amount expended for worke, leas "e 
receipts on sales of superseded plant and mains 177,538 3 = 
Stores on hand at Dec. 31, 1898: coal, £175. 48. 1 I.; : 
oil. waste, otc., £237. lls. 10d. ; general, £30 ... 412 15 ]] 
Sundry debtors for electricity supplied to Dec. 31, 

JU ..fẽͤẽv -m:whk. „ S 10,035 0 11 
Other debtors, and prepaid and suspense charges 1,042 14 0 
Cash at banker rhe hen ren aA n erh ans 2,811 18 4 
Cash at office . Heke 38 4 8 
Loans against securities Im 24 000 0 * 


£215,938 17 0 


— i 


CAMBRIDGE TRAMWAYS COMPANY. 


At the ordinary half-yearly meeting of this Company last week, 
Mr. C. 8. Drummond, of the British Electric Traction Company. 
gave an account of some systems of traction utilised in various 
parts of the world. He said they would in all probability equip 
the cars throughout the country with 50 h.p, although in Cam- 
bridge 30 h.p. might be sufficient, But that was & matter for 
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subsequent srrangement. His company was now making experi- 
ments with the surface-contact system, on which they had spent 
£10.000 ; but they were not yet satisfied that it was commercially 
workable and absolutely safe in the streets, therefore they were 
thrown back on the overhead system as the one they knew would 
work well. 

Mr. Grumbley, engineer to the Company, said the whole outlay 
might approach £100,000. 


BIRMINGHAM ELECTRIC SUPPLY COMPANY, LIMITED. 


Directors: Henry (Buckley chairman); Geo. S. Albright; J. F. 
Albright; G. H. Jobnstone; Francis W. V. Mitchell: J. C. 
Vaudrey (managing director). 

Report of the directors presented to the shareholders at the 
ordinary general meeting of the Company, held at the offices, 
Dale End, Birmingham, on the 8th inst. : 

The sale of the Company'a business to the Corporation on terms 
approved by the shareholders at the extraordinary general 
meeting, held on June 17, 1898, requires the confirmation of 
Parliament. The Bill will be submitted in the present session, 
and will in all probability receive the Royal assent before the 
middle of this year, the date for the completion of the purchase 
(subject to the right of the Corporation to anticipate) being 
fixed for Dec. 3l, 1899. It was a condition of the agreement 
with the Corporation that the Company should be entitled to 
declare and pay dividends at the rate of 6 per cent. per annum, 
from Jan. 1, 1898, until the completion of the purchase. The 
amount of net profit, including £989. 3s. 9d. brought forward 
from last year, is £18,510. 3s. 5d , of which £5,307. 13s. 10d. hae 
been placed to the credit of the depreciation reserve fund. An 
interim dividend at the above rate was paid for the half-year 
ending June 30 last, and it is now proposed to pay a dividend at 
the same rate for the second half-year of 1898 These paymente 
abeorb £11,999. 7s. 5d., leaving £1,209. 2s, 2d. to be carried 
forward. In accordance with the articles of association, two 
directors, Mr. J. F. Albright and Mr. Henry Buckley, retire by 
rotation and are eligible for re-election. The auditors, Messrs. 
Sharp, Parsons, and Co, also retire and are eligible for re-election. 


BALANCE-SHEET, Dec. 31, 1898. 


Dr. Capital and Liabilities. £ 8. d. 
Capital issued and called unn q 200,000 0 0 
Unpaid divideniiiii qqq . 5 16 0 
Sundry ered itoręſd UV t. . . . 15,239 3 8 
k ³ĩVAA e our Cree NE Ha es 11,941 9 4 
Depreciation reserve fund, as at Dec. 31, 1897, 

£14,411. 178.; additions to date, £5,307. 13s. 10d. 19,719 10 10 
General reserve, £3,108. lle. Id., and special 

reserve against provisional orders, £4,027. 4s. 8d. 7,135 15 9 
Profit and loes account— balance from Dec. 31, 

777777 ⁰ ee E Nera pa .. £989 3 9 
Profit one year to date 17,526 19 8 

18,516 3 5 
Deduct amount applied to de- 
preciation reserve.................. 5,307 13 10 
13,208 9 7 
Lees interim dividend for half- 
year ending June 30, 1898 ...... 5,799 7 10 
7,400 1 9 
£261,450 17 4 
Cr. Property and Assets. £ B. d. 


Land and buildings as at Dec. 31, 1897, 
£41,625. 12s.; balance of further outlay to date, 


£68,208. 78. 20 ii a... 47,728 19 2 
, machinery and plant, furniture and fittings, 
meters and electrical instruments, as at Dec 31, 
1897, £173,524. 78. 8d. ; further outlay to date, 
£23,000.: 0s. ECT ETE 196,524 8 2 
244,253 7 4 
Cost of provisional orders to Dec. 31, 1897............ 4,0027 4 8 
Cash in hand .. rio Lect otra eer eos us 18 9 11 
Sundry debtors (less reserve)......... — 11,385 14 9 
Stock of stores and work in progrees as per signed 
F E E E 1,766 0 8. 
£261,450 17 4 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY 
COMPANY, LIMITED. 


Directors: Aymor H. Sanderson (chairman); J. Atkinson 
Hosker; F. . Reynolds; F. E. Savory; R. Percy Sellon. 
Secretary: H. B. Renwick. l . 

Report of the directors to be presented to the shareholders at 
the second ordinary general meeting of the Company to be held 
at Winchester House, Old Broad-street, London, E.C., on Monday, 
March 13, 1899, at 2 p.m. : l . 

The businees of the Company for the year under review has 
been satisfactory, and the resulte anticipated by the directors 
have been fully realised. Since the close of the financial year a 
further 21 shares of the Bournemouth and District Electric Supply 
Company, Limited, have been acquired, so that the Company now 
holds the whole of the share capital of that company. The loans 
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of the Bournemouth and District Electric Supply Company, 
Limited, amount to £63,892. The premiums received on the first 
issue of preference shares have been applied to reduction of the 

reliminary expenses, and the remaining balance of that account 
hea been written off out of revenue. The balance to credit of net 
revenue account, after payment of the full year's dividend on the 
preference shares of the Company, is £3,468. 98. 10d. Out of this 
sum the directors recommend the payment of a dividend on the 
ordinary shares of the Company at the rate of 4 per cent. for the 
year, lees income tax, which will absorb £2,262, and leave the sum 
of £1,206. 98. 10d. to be carried forward to next account. The 

rogress made by the Bournemouth and District Electric Supply 
Company, Limited, during the past year may be judged by the 
fact that the equivalent of 8,752 8-c.p. lamps were applied for 
during that period, as compared with the equivalent of 3,482 8 · c. p. 
lamps during 1897. The Company’s application for a provisional 
order, including the borough of Christchurch, the rural district of 
Christchurch, the urban district of Pokesdown, and the urban 
district of Winton, is now before the Board of Trade. 
Application bas been made to the Board of Trade for a 
transfer to this Company of the undertaking of the Bournemouth 
and District Electric Bapoly Company, Limited. The Right 
Hon. Lord Rathmore finding himself unable to give sufficient 
time to the business of the Company, the directora have with 
much regret to announce his resignation of the chairmanship 
and his seat on the Board. Mr. A. H. Sanderson, who was 
previously vice-chairman, has been elected chairman of the 
Company. The retiring directors are Mr. J. A. Hosker aud 
Mr. F. W. Reynolds, both of whom, being eligible, offer them- 
selves for re-election. The auditor, Mr. R. H. Marsh, aleo 
retires, and offers himself for re-election. 


BALANCE-SHEET. 


Liabilities. £ s.d. 
Capital authorised UUw wk ꝓ P . 150,000 0 0 


Capital issued —6 000 44 per cent. preference shares 


at £10 each.. hh . FFF 60,000 0 O. 
6,000 ordinary shares at £10 each... ꝗ . 60,000 0 0 
120,000 0 0 
Sundry creditors .. ........... . . . . . 158 6 10 
Profit for year ended Dec. 31, 1898, £6,013. 4a. 10d.; ; 
less interim dividend on 6, per cent. 
preference shares for half.year ended June 30, 
1898. £1,239. 1O idera ve E TRE EA Vo ea a eUT uS S 4,773 9 10 
£194,931 16 sS 
Assets. £ s. d. 
Investments at cost — 241 per cent. consolidated 
Government stock . . 4000 0 0 
Bournemouth and District Electricity Supply 
Company, Limited, 5 704 ordinary shares of £5 
e e ———— ÁN 51,108 10 2 
E siise maose en EEEa aaO NA 63,891 9 10 
119,000 0 0 
Preliminary expenses, £3,032. 16s. 10d.; lesa 
premium on sharee, £3,014. 63. 6d.; and balance 
written off, £18. 108. 4d.—£3,032. 168, 10d. ...... 00 0 
Christchurch, Pokesdown, and district electric 
lighting order— costs to date fons 207 6 8 
Office furniture and books . . 38 0 2 
Sundry debtorrrerre i E ü . 4,430 19 8 
Cash at bankers . . . . . 4 . 1, 165 10 2 
£124,931 16 8 
Dr. REVENUE ACCOUNT. £ s.d 
Interest on calis paid in advance ........................ 18 11 2 
Stationery and printing ...... ............. .... jo dist 1119 3 
General charges, postage, eto 41 3 10 
Balance of preliminary expenses account written 
%%% pII T HT 18 10 4 
Balance carried to net revenue account 6.013 4 10 
£6,103 9 5 
Cr. £ a. d. 
Interest and commissions receivable .................. 4,698 2 8 
Dividend receivable from the Bournemouth and 
District Electric Supply Company, Limited, less 
. ˙ » ⁊ĩð v mr TP 1,383 10 10 
— PC 20 0 0 
Discounmnseseseseses DX i ewan ee Ud ] 15 11 
£6,103 9 5 


BOURNEMOUTH AND DISTRICT ELECTRIC SUPPLY 
dS COMPANY, LIMITED. 


Directors : Aymor H. Sanderson, A.I. E. E. (chairman); J. Atkin- 
son Hosker, M. R. C. S.; R. Percy Sellon, M. I. E. E. Consulting 
engineer: A. J. Lawson, M. I. E. E. Resident engineer: E. L. 
Ingram, A. M. L. E. E. Secretary: H. B. Renwick. Local secre- 
tary: W. D. Brightman. ; 

Report of the directors to be presented to the shareholders at 
the eighth ordinary general meeting of the Company, to be held 
at the London offices of the Company, Mo- rgate- court, Moorgate- 
place, E. C., on Monday, March 13, 1899, y l p.m.. 
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The capital acoount shows an expenditure during the year of 
£17,557. 4s. 3d., chiefly upon machinery, mains, and transformers, 
mating a total sum of £103,965. 17s. 10d. expended to Dec. 31 
last. The balance to credit of the net revenue account, after pay- 
ment of interest charges, commission, and reserve for depreciation, 
is £1,500. 17s. 6d., as against a loss of £92. 1s. 7d. for the previous 
year. Out of thissumthedirectors recommend the paymentof a divi- 
dend on the ordinary shares of the Company at the rate of 5 per cent. 
for the year, less income tax, which will absorb £1,383. 10s. 10d., 
thus leaving £117. 6s. 8d. to be carried forward to the next account. 
The equivalent of 33,732 8-cp. lamps were connected to the Com- 
pany's mains at Dec. 31 last, showing an increase equivalent to 
7,619 8.c.p. lamps for the year, as compared with 2,910 8-c.p. 
lamps for the previous year, and applications representing a 
further 1,769 8-c.p. lamps were then awaiting connection. To meet 
the rapidly increasing demand for current, and with a view to 
further economy in station costs, additional plant has been 
installed; and it will be necessary to make still further additions 
thereto during the present year. The retiring director is Mr. 
J. A. Hosker, who, cing eligible, offers himself for re-election. 
The auditor, Mr. R. H. Marsh, also retires, and offers himself for 
re-election. 

REVENUE Account. 


Dr. Generation of Electricity. E sd. 
Coal and other fuel............... ........ £1,343 10 0 
Oil, waste, water, ete . q . 333 17 9 
Engineers’ salaries 245 9 10 
Wages............ EC MENS 660 15 8 
Repairs: buildings, £11. 93. Id.; 


engines and boilers, £242. 1s. 61.; 
dynamos and exciters, £34. 17».; 
other machinery, instruments, and 


toole, £21. 14s. 11d............... ...... 810 2 6 
2898 15 9 
Distribution of Electricity. 
Engineers’ salaries ........................ 96 12 0 
WY OB Jc rore ERAT Rv idu METER 150 1 5 
Repairs: mains. £39. 5s. 7d.; trans - 

former stations, £11. le. 8d.; appa- 

ratus on consumers' premises, £35. 

y [7 A E E, 85 14 5 

— 332 7 10 
Rents payable ................ 44% 135 6 0 
Rates and ta res . 508 18 4 
— 644 4 4 
Directors’ remuneration .................. 200 0 0 
Salaries — head office ........ . 263 0 10 
Stationery and printing.. q 6116 4 
General establiehment charges......... 197 10 4 
Auditors of Company... .................. 26 5 0 
Auditor of County Council ............ 10 10 0 
aru] sssiudereeo tiruan insa rodais Llt 4 
Advertising,. ꝗ ñ 23 2 8 
Stores and works expenses 79 15 0 
— — 866 14 6 
Iusdresge 95 3 7 
Leasehold redemption acooun n q 10 8 5 
Bad debts written ofũ lll 3 . 7 10 0 
Balance carried to net revenue account ..... ..... ... 7,008 13 3 
£11,928 17 8 

Cr. 5 £ m. d. 
Sale of current per meter ................. eee 11,115 0 6 
Rental of meteeeee . ã.æ . 537 5 5 
Transfer and probate fees sse 2 0 0 
Derr 8 101 3 2 
Trading accounhnssss 444 67 4 8 
Rents receivabll dJ æͥ — 97 411 
Testing fees account é I . . 3 19 0 

£11,923 17 8 
BaLANczE-BSHkET. 

Dr. Liabilities, 8. d. 
Capital account—amount received ..................... 516 9 10 
Sundry creditors on open accounts, £13 637. 

10s. 51. ; bills payable, £2,459. 123. 3d............. 6,097 2 8 
Leasehold redemption account ..................... se 81 3 8 
Reserve for bad and doubtful debts..................... 88 10 4 
Depreciation fund accounn ee se 1,000 0 0 
Profit for year ending Dec. 31, 1898 ................. .. 1,500 17 6 

£111,234 4 0 

Cr. Assets. E sd. 
Capital account—amount expended..................... 103,965 17 10 
Stores on hand at Dec. 31, 1898  ................. . . 795 10 9 
Board of Trade deposit eese 100 0 0 
Sundry debtorstia UVP . . . 4,634 14 8 
Cash at bankers and in hand .............................. 1,808 0 9 

£111,234 4 0 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 

nantity generated in Board of Trade units ..... 620,001 

uautity sold to private consumers by meter 414,662 

aantity used on works res — — À 28,893 
Total quantity accounted for—ꝛũ᷑ . . . 443,555 
Quantity not accounted for... ues 2 . 176,446 
Total maximum supply demanded (kilowatte) .............. ; 581 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Betanzos (Spaio).—The Municipality will receive tenders for 
the electric lighting of the town by 2.30 p.m. on 16th inst. 


Southport.—The Corporation offer for sale two Browett and 
Lindley engines and Mather and Piatt alternators. Tenders by 
March 21. 


Glasgow.—The Corporation are prepared to receive tenders for 
the reconstruction of tramways, as detailed in specification. 
Tenders by 15th inst. 


Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various plant. Tenders by 
12 o'clock noon on March 27. 


Bury.—The Electric Lighting Committee invite tenders for the 
supply and erection of one Lancashire boiler, with steam and other 
pipes. Tenders by March 20. 


Madrid.—The Public Works Department are inviting tenders 
for the building of an electric tramway in the city. Applications 
must be sent in by p.m. on April 14. 


Southeod-on-8ea.— The Corporation are prepared to receive 
tenders for the temporary transfer of their powers under the 
Southend Electrics Lighting Order, 1891. Tendera by April 6. 


Aberdeen.—The Corporation are prepared to receive tenders for 
the supply and erection of materials for the equipment of their 
George-street and Woodside tramway route. Tenders by March 29. 


Greenook. — The Board of Police are prepared to receive tendere 
for contract No. 4, mains (low-tension system), including erecting 
arc lamps, poles, etc., for their electricity works. Tenders by 
March 16. 


Rothesay.—The Electric Lighting Committee of the Town 
Council are prepared to receive tenders for the supply and erection 
of various plant for the electric lighting of the burgh and harbour. 
Tenders by noon on March 27. 


Poplar.—The Guardians invite tenders for steam turbines and 
dynamos (direct coupled), electric motors, battery of accumulators, 
electric cables, wiring, and fittioga, main switchboard, and dis - 
tribution boards. "Tenders by March 22. | 


South Shields.—The Corporation invite tenders for the supply 
and erection of the following plant: (Section A) multitubular 
marine boiler, láft. 6in. diameter; (B) boiler mountings ; (C) 
fitting boiler mountings. Tenders by noon on 13th inst. 


Hereford. —Tenders are invited by the Town Council for erection 
and completion of the buildings in connection with the electricity 
station in Widemarsh-atreet. Specification can be obtained at the 
office of Mr. John Parker, A.M I.C. E, Tenders by 5 p.m. on 
March 13. 


Sunderland.—The Corporation are prepared to receive tenders 
for the annual contracts for (a) indiarubber.covered cables; 
(b) cast and wrought iron pipes and street service boxes; (c) atone- 
ware casings and bearers ; (d) house fuse boxes. Tenders by noon 
on March 30. 


Stockport. —The Committee of the Stockport Sunday School 
invite tenders for the efficient electric lighting of the whole of 
their premises from the town supply. Tenders to be submitted 
to Mr. W. B. Leigh, hon. secretary, Committee Room, Stockport 
Sunday School, not later than March 24. 


Manchester.— The Great Central Railway Company invite 
tenders for the supply during 12 months ending April 30, 1900, 
of electric light and telegrapb materials. Specifications may be 
obtained from Mr. Oliver S. Holt, secretary, London-road Station, 
Manchester. Tenders by 10 a.m. on 14th inet. 


Torquey.—The Town Council invite tenders for the supply and 
delivery of 500 or 1,000 tone of coke at the electric lighting 
station, Beacon Quay, during the period from April 5, 1899, to 
March 25, 1900. Particulars may be obtained at the office of Mr. 
Fred. S. Hex, town clerk, Town Hall, Torquay. Tenders by 
4 p.m. on 20th inst. 


Dublin. — The Great Northern Railway Company (Ireland) invite 
tenders for the construction of about 24 miles of tram ways through 
fielde, etc., from the Bailey Post Office to Howth Station. 
Specifications (£2. 23.) may be obtained at the office of the 
Company's Engineer-in-Chief, Amiens-street Terminus, Dublin. 
Tenders by 27th inst. 


South Shields.— The Corporation invite tenders for the supply 
of coal, oils, waste, hardware, and other engine-room stores for 
their electricity works at West Holborn during year ending 
March 31, 1900. Specifications, etc., may be obtained from Mr. 
J. A. Jeckell, borough electrical engineer, West Holborn. Tenders 
by 12 noon on 13th inet. 


Lewes.—The Corporation invite offers from responsible com- 
panies or persons willing to establish an electricity supply under- 
taking under and subject to the provisional order of 1898. 
Particulars may be obtained at the offices of Mr. F. J. Warden- 
Stevens, Connaught Mansions, 34, Victoria-street, Westminster, ' 
S. W., or at the office of the Clerk, Town Hall, Lewes, on deposit 
of £5. 5s. Tenders by March 24. 


Dumfries.—The District Committee invite tenders for laying a 
tramway, building a loading bank, and supplying all necessary 
materials in connection with the opening of a whinstone quarry 
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near Auldgirth Station (G. and S. W. Railway). Specifications, 
etc., to be seen on appointment ab the office of Mr. A. V. Hart, 
Marchbank, surveyor to the District Committee, Dumfries. 
Copies of specifications can be obtained from the Surveyor on 
deposit of £1. Tenders by 13th inst. 

Dundee.—The Gas Commissioners invite tenders for the suppl 
and erection of the following plant at the electric station, Dad. 
hope-crescent-road. Dundee: (Contract No. 12) four Lancashire 
boilers ; (13) two 450-h.p. steam-engines and dynamos; (14) one 
700-h.p. steam-engine and dynamo. Specifications, etc., may be 
obtained from Mr. Walter H. Tittensor, Dudhope-crescent-road, 
Dundee, on deposit of £1. le., which will be returned on receipt of 
a bona fide tender. Tenders by March 15. 

West Hart'epool—The Town Council invite tenders for the 
erection of an electric light station in Burn-road, in accordance 
with amended plans and specification prepared by Mr. C. Stanley 
Peach, F.R.IB.A. Bills of quantities, prepared by Mr. H. T. 
Neilson, can be obtained upon payment of £2. 2s., which sum will 
be returned upun the receipt of a fully priced-out and bona fide 
tender. Particulars may be obtained from Mr. J. W. Brown, 
borough engineer. Tenders by 4 p.m. on 13th inst. 


Belfast —The Electric Committee are prepared to receive 
tenders for the supply and erection of the folluwing : (Section 
C 12) switchboard extensions. Sperifications and conditions of 
contract may be obtained on application to Mr. Victor A H. 
McCowen, city electrical engineer, on payment of £1. ls. per 
copy, which sum will be refunded on the return of the specifica- 
tion with a bona fide tender. Sealed tenders, endorsed Tender 
for Switchboard Extension,” must be sent to Sir Samuel Black, 
town clerk, by 12 a.m. on March 16. 


Edinburgh.—The Corporation are prepared to receive offers 
for the construction of an electric main subway in M'Donald-road 
and Leith Walk; size 6ft. 6in. by 3ft. 6in., 1,080 yards or thereby 
in length, according to plans, sectione, specification, and schedule 
of measurement prepared by the Burgh Engineer, from whom 
schedules of measurement and all particulars may be obtained. 
Sealed offers, endorsed Tender for Subway, M‘Donald-road and 
leith Walk,” to be lodged with Mr. T. Hunter, town clerk, City 
Chambers, before 10 a.m. on 17th inst. 

Canterbury.— The Corporation invite tenders for supply and 
erection of the following plantfor the municipal electricity works : 
(Section A) boiler-house plant (one Lancashire boiler and acces- 
sories, mechanical stokers) ; (B) engine-house plant (one 150-kw. 
steam dynamo and accessories, condenser, steam, exhaust, feed, 
blow-off, and sundry pipes, valves, etc.) ; (C) extension of switch- 
board ; (D) extensions of mains (insulated cab!es) Specification, 
etc., may be obtained at the offices of Mr. Robert Hammond, 
M. I. C. E., M. I. E. E., 84, Victoria-street, Westminster, Condon, 
S. W., on payment of £5, 53., which sum will be refunded on the 
return of the specification filled up with a bona fide tender. 
Tenders by March 14. 

London, W.—The Vestry of Hammersmith invite tenders for 
the supply and erection of the following machinery by May, 1900: 
Contract A, three water-tube boilers ; B (I), two 1,000-h.p. slow- 
speed engines, coupled direct to B (2), two 600-kw, alternators ; 
C, underground feeders; D, cast-iron pipes. Specification, with 
general conditions and form of tender, can be obtained at the 
office of Mr. W. P. Cockburn, vestry clerk, Town Hall, Hammer- 
smitb, upon payment of the sum of £2. 23., which amount will 
be returned on receipt of a bona fide- tender. Specifications and 
drawings may be seen, but not obtained, at the office of Mr. A. H. 
Preece, 39, Victoria-street, Westminster. Tenders must be deli- 
vered at the Town Hall, Hammersmith, by 5 p.m. on March 106. 


Shanghai.—The Shanghai Municipal Council invite tenders for 
& concession for constructing and working about 23 miles of 
electric tram ways on the trolley system in the streets of Shanghai. 
The special attention of tenderers is drawn to the fact that the 
tender (if &ny) recommended by the Council will require ratifica- 
tion by the ratepayers. Plans may seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey's- 
square, St. Mary-axe, London, E.C., on a Bank of England note 
for £100 being deposited with Messrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by the depositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Sbanghai, China (telegraphic address Dynamo, Shanghai ; 
ABC,“ fourth edition, and Engineering codes used). Sealed 
tenders, endorsed Tender for Taawa Concession,” must be 
sent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on June 30. 


Shanghai.—The following resolution in reference to the tele- 
phone system in Shanghai was at the last annual meeting 
of the ratepayers of the Foreign Settlements at Shanghai, north 
of the Yang-king-pang : *' Resolution VIII.—That the Council be 
and is hereby authorised to enter into negotiations with the China 
and Japan Telephone Company or any other company, and in its 
discretion grant a franchise with a view to the community bein 
supplied with an adequate and efficient telephone service at a fixed 
maximum charge.” In accordance with the above resolution the 
Shanghai Municipal Council invite tenders for a concession for a 
period of 30 years for the exclusive right of establishing and 
working a telephone system in Shanghai. Plans may be seen and 
particulars obtained on application to Messrs. John Pook and Oo., 
8, Jeffrey’s-equare, St. Mary-axe, London, E. O., on a Bank of 
England note for £100 sterling being deposited with them, which 
sum will be retained and deemed to be forfeited unless a bona fide 
tender be made by the depositor. Further information may be 
obtained on application to Mr. Charles Mayne, municipal engi- 


neer, Shanghai, China. Telegraphic address, Dynamo, Shanghai 
(ABC, fourth edition, and '' Engineering” codes used). Sealed 
tenders, endorsed Tender for Telephone Concession,” to be sent 
to Mr. J. O. P. Bland, secretary, Council.room, Shanghai, China, 
by 12 noon on March 31. 


RESULTS OF TENDERS. 


Kingston. The Guardians have accepted the tender of Messre. 
Stewart and Moore, of Ealing, of £108. 15s., for the erection of 
telephonic communication at the workhouse. 

Birmingham.—The Town Council have accepted the tender of 
the Birmingham Electricity Supply Company for lighting the 
Council House by electricity at a cosb of £1,774. 

- Bristel.—The Docks Committee have accepted the tender of 
Mr. C. A. Hayes for the erection of an electrical generating 
atation at Avonmouth Dock in connection with the new granary. 

Whitechapel —The Electrical Committee have accepted the 
amended offer of Messrs. Manlove, Alliott, and Co. for the erection 
of a new destructor, ab a cosb of £17,740. 16s. upon certain 
conditions. | 

Doncaster. — The Guardians have accepted the tender of Mr. T. 
Scott Anderson, of Sheffield, amounting to £2,730, for the electrical 
lighting of the new workhouse. There were 32 tenders, ranging 
from £6,260 to £2,500. 

Linooln.—The Electricity Works Committee have accepted the 
tender of Meesre. Ruston, Proctor, and Co. for boilers a? £1,145, 
and the tender of Messrs. Laurence, Scott, and Co., Norwich, for 
engines and dynamos at £4,423 

Sheffield. —The Watch Committee have accepted the tender of 
the Sheffeld Corporation Electric Supply Department for the 
erection of eight pillars and eight arc lamps, with all the electrical 
switches, fitments and accessories, cabling and wiring, for the sum 
of £350. 

Bridgewater House (St. James's Park).—The contract for 
ventilating work, including the installation of electrical fans, has 
been placed with the Grahtryx Ventilating and Engineering 
Company, Limited, of 23, Sutterton.street, for the execution of 
the entire work for the sum of £1,250. 

Acorington. —The Council have accepted the following tenders : 
Messrs. Johnson and Phillipe, three engines and dynamos, with 
the specified spare parts, £2,804. 10a.; Messrs. W. T. Glover and 
Co., mains and cables £4,550, street boxes, etc., at schedule of 
prices; Chloride Electrical Storage Syndicate, storage batteries, 
£910 ; Messrs. Crompton and Co., switchboard, £641. 

London, N.—The Guardians of St. Leonard, Shoreditch, have 
received the following tenders for materials and for wiring and 
fitting the Shoreditch workhouee, infirmary, casual wards, dispen- 
sary, nurses’ home, porter’s lodge, offices, etc., at Kingsland-road 
and Hoxton : 

C. Peacock and Co. (accepted £1,330 
J. Bolding and Sonn . 

Electrical Erection Company . 
National Electric Free Wiring Company ............... 
Electric and General Engineering Company............ 
Handford and Drisooll.......................... . m e 


[Aa 


BUSINESS NOTES. 


n 
oooovo 
Scocco 


‘Mexico Electric Tramways.—The traffic receipts for the month 
of February amounted to £14,100. 

Telegraph (Channel Islands) Bill.—This Bill bas been read a 
second time in the House of Lords. 

Bath.—The new electric light connections made during the last 
six months represent about 1,600 lights. 

York.—The Electric Lighting Committee has been authorised 
to expend £2,000 to lay & cable in Micklegate. 

Crosby.—The Urban District Council have resolved that no 
further steps be taken at present as to lighting by electricity. 

Bury.—The Electricity Committee are about to lay mains in 
Manchester-road, Rochdale-road, Pimhole-road, and Bell-lane. 

Colchester.—A joint sub-committee has been appointed to deal 
with the scheme for the proposed light railways in Colchester. 

Thanet.—The Rural District Council have approved of the 
electric lighting scheme promoted by the Isle of Thanet Light 
Railway Company. 

Eastbourne.— The advisability of using electric motors for dust 
and water carte is to be considered by the Highways Committee 
of the Town Council. 

Torquay.—The electric light main is to be extended from the 
Primitive Methodist Chapel to Hatfield-road, Ellacombe, at an 
estimated cost of £438. 

Central London Railway.—It is announced that the Central 
London Railway (Mansion House to Shepherd’s Bush) will be 
opened for traffic on Nov. 1. | 

Extension of Timo.—The Board of Trade have granted to the 
promoters of the Potteries Extension Tramways Company a further 
six months for carrying out the work. 

Sale by Auction.—Mesesrs. Wheatley Kirk, Price, and Goulty 
will sell for the General Electric Company, Limited, on the 22nd 
inst., some slightly soiled electric fittings and apparatus. | 

Grimsby.—The Board of Trade have confirmed an order autho- 
rising the construction of a light railway in the county of Lincoln 
from Grimsby to Saltfleetby, with a branch to Cleethorpee. 
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Newoastle. —At the meeting of the City Council on Wednesday 
a resolution that the working of the new tramways be retained in 
the hands of the Corporation was carried by a majority of 32 to 21. 


Leytonstone.—An explosion occurred on Monday, caused by an 
accumulation of gas from a 1 main in the underground 
chambers which carry the electric lighting wires. No one was 
seriously injured. 

Devonport.—A resolution to the effect that the Gounoil should 
proceed with the lighting of all the main roads in the outer wards 
with electricity forthwith was before a meeting of the Borough 
Council yesterdsy. 

Bi'ston. —The Light Railway Commissioners have held a public 
enquiry into the application made by the British Electric Trection 
Company, Limited, for an order to authorise the South Stafford. 
shire Light Railway. ET 

Dover.— The accounts of the Dover Electricity Supply Com- 
pany, Limited, for 1898, show a gross profit of £2,133, being over 
£1,000 more than in 1897. No dividend will be paid on the 
ordinary ehares of the Company. l 

Darwen. —[It is anticipated that the new electricity works wil 
be ready by June. An estimate has been made by the electrical 
engineer, according to which during the firat year the probable loss 
would be £461 and in second year £79. 


Appointments Vacant.—An assistant engineer-in-charge is 
required for a high-tensiun continuous and alternating electric 
light station. For particulars of this and other vacancies readers 
are referred to our advertisement columns. 


Kingston.—A* a meeting of the Town Council on the 6th inst. 
it was unanimously resolved to have a scheme prepared with a 
view to an application being made for a provisional order to 
construct an electric tramway through the town and district. 


"Leeds.—The Highways Committee of the Corporation will start 
the relaying of the tramway lines in Tong road on Monday next. 
Everything will be done to facilitate the adoption of electric trac- 
tion when the Corporation resolve to extend that system to Armley 
and Wortley. 

Mica and Micavite.—Mr. Henrich A. Brandt, mica merchant 
and general importer, informs us that he has opened offices and 
factory at 33, Minories, E.C., where large stocke of every deecrip- 
tion and quality of mica and micanite will be held and cut to 
required sizes. 

Brighton.—Mr. C. C. Fowler has been appointed assistant 
manager at the Corporation electricity works, at a salary of £250 
per annum, increasing by £50 per annum to £350 subject to his 
entering into an agreement to bind himeelf to the Corporation for 
a period of three years. 


Sheffleld. —At the meeting of the City Council on Wednesday 
the Electric Light Committee recommended that extensions of 
electric ligbt maina be carried out, at a cost of about £750. The 
Committee also approved the extension for supplying cables and 
other works, at a cost of £5,083. 

Kingswood.—Messrs. Alexander, Daniel, and Co. sold on 
Tuesday by auction the electric light installation for Kingswood 
and district. Mc J. Pugeley, of Cheese-lane, Bristol, bought 
the installation for £475 on condition of taking the land on 
which it stands upon a 99 years’ lease at £25 a year. 


Hampstead.—The Vestry have decided to oppose the scheme 
affecting the parish at the enquiry to be held on the 15th inst. 
into the following schemes: Fiachley, Hendon, and District Light 
Railway ; Hampstead, Finchley, and Edgware Light Railway ; 
and tlie Highgate, Finchley, and Wood Green Light Railway. 


Dud!ey.—4Àn enquiry was held at Stourbridge on Saturday last 
by the Light Railway Commissioners into proposals by the British 
Electric Traction Company for branches at Stourbridge and 
Dudley. Lord Jersey said that, subject to the widening of Foster- 
edid Stourbridge, the Commissioners would recommend the 
order. 

Constantinople.— According to the Eastern. Morning News, the 
electric light was introduced for the first time in Constantinople 
at 4 new circus last week. It is stated that the proprietor recently 
had the honour of giving & cinematograph exhibition at Yildiz, 
and the Sultan wae so delighted that he granted permission for an 
installation. S 

Pontefract.—The Guardians have adopted Mr. R. Holliday’s 
report on the propoeal to instal the electric light throughout the 
workhouse. The initial cost will be £900, and the annual expendi- 
ture, including 4 per cent. interest and renewals, £136, as com- 
puc. with £233. 9a , the present cost of the gas supply, repairs to 

ttinge, etc. 

Rhyl.— Oa Wednesday the Light Railway Commissioners (Lord 
Jersey and Colonel Boughey) held a public enquiry at Rhy! into 
an application made by the Rhyl and Prestatyn Light Railway 
Company. Limited, to lay a light railway between these seaside 
resorts. Lord Jereey said the Commissioners would recommend 
the issuing of the order. 

W. T. Healey’s Telegraph Works Company, Limited.—This 
Company have opened a branch office and warehouse at 30, Mosley- 
street, Newcastle-on- Tyne, where, we are informed, a large stock 
of wires and cables are to be kept. The branch is under the 
management of Mr. W. Odgers, who has been in the employ of 
the Company for many years. | 

London Gazette. — Amongst the dividends under the Bankruptcy 
Acts, 1883 and 1890, we notice that in the estate of Mr. John 
Dewhurst, of West Kensington, electrician, a firat and final divi- 
dend cf 8a, 14d. in the pound is payable, and may be received 


any day except Saturday between 11 and 2 at the offices of the 
Ofkcial Receiver, Carey-street, W. C. 

" Cheltenham. —The Town Council have finally settled the draíc 
provisional order for the proposed light railway, which will run 
through the borough and up to the top of Cleeve Hill, and will 
support the promoters’ application before the Light Railway Com. 
missioners provided that an undertaking be given to insert the 
committee’s amendments in the order. 


Hereford.—At a meeting of the Town Council on Tuesday tho 
Electric Lighting Committee reported that the Board of Trade bad 
intimated their approval of the scheme for the installation and 
dietribution of electric light in the city, and the committee hoped 
to have the order completed within a few days. Tenders for the 
neceesary works had been advertised for. 

Woroester.— The City Council is early in the field. At the 
meeting on Tuesday the General Purposes Committee were 
instructed to consider the advieability of petitioning Parliament 
to extend to county boroughs the powers proposed to be conferred 
on manicipalities with a population of 50,000 under Mr. Hanbury’s 
Bill in eatablishment of their own telephones. 


Oban. —The Fort-William Electric Lighting Company, Limited, 
are offering to the Burgh Commissioners to supply current for six 
extra 16-c.p. incandescent lampe for the use of the surplus water 
from the town supply. The Commissioners have deferred their 
reply, as they are about to make a counter-proposal to the electric 
lighting company for the use of the water in question. 

Bacup.— At a recent special meeting of the Cemetery, Lighting, 
and Recreation Committee the chairman, vice-chairman, Coun- 
cillors Haworth, J. H. Lord, and T. Smith were appointed repre- 
sentatives of this committee upon the Electricity Committee. On 
the resignation of Councillor Haworth from the Electricity Com- 
mittee, Councillor Hardman is to be appointed in his stead. 

Iikeston. —At the meeting of the Town Council on the 7th inst., 
the Town Clerk reported that, although the Great Northern Rail- 
way Company had lodged a petition against the provisional orders 
for the tramways and electric lighting schemes, since the last 
meeting of the Council they had withdrawn their opposition, and 
both orders were now quite unopposed, and were progressing 
very well. 

Islington. —The Vestry are disposed to consider favourably the 
proposal to construct a railway from the Archway Tavern, at 
Highgate, along the Archway and Great Northern roads to the 
Manor Farm, at the bottom of the North-hill, Highgate, across 
Gelds to Hendon, and thence down the Edgware-road to Hamp- 
atead. The overhead trolley system is to be adopted along the 
Archway-road. 


Calverley.—The order of the Light Railway Commissioners 
authorising the construction of the Bradford and Leds Light 
Railway, by the Leeds and Bradford Light Railway Company, 
was considered by the Diatrict Council on Tuesday night. It was 
decided to seek to secure the insertion of clauses for the protection 
of local interests without opposing the confirmation of the order 
by the Board of Trade. 

City Lightiog.—At a meeting of the Court of Common Council 
yesterday, Mr. T. H. Brooke-Hitching p ‘*That it bo 
referred to the Streets Committee to approach the City of London 
Electric Lighting Company, Limited, with a view to ascertain the 
price and terms on which the company would be prepared to sell 
their undertaking to the Corporation of London, and to report the 
company's reply to this Court." 

Pertrush.— At the last meeting of the Council, some corre- 
pondence was read from Mr. Brett, county surveyor of Antrim, 
and Mr. W. A. Trail, C. E., engineer of the Giant’s Causeway 
tramway, in reference to objections against the erection of the 
poste required for the overhead electrical traction. It was agreed 
that Meesrs. Traill and Brett be requested to confer with the 
Improvement Committee on the subject. 

National Telephone Company's Bilis.—In the House of 
Commons leave has been given to introduce Bills to provide for 
the dissolving of the National Telephone Company, and for its 
reincorporation, for defining its objects and powere, and for other 

urposes. These Bills and the Telegraph Act (1892) Amendment 

ill have now been read for the first time. It will be curious to 
watch the result of the second reading. 

Bettws-y-Coed.—The Bettws.y.Coed Urban District Council 
have received a report stating that the only available water 
supply for a local installation was the Swallow Falle. An 
installation could be put down, including building and the wiring 
of the district, for less than £2,000. On account of the beauty of 
the Swallow Falls, which are an attraction to visitors, the electric 
lighting will be deferred for the present. 

Killarney Electric Lighting Company, Limited. This Com 
pany was formed some five years ago with a sbare capital of 
£6,000 divided as follows: 3,000 7 per cent. preference shares a’ 
El each, and 3,000 ordinary shares of £1 eacb, and £6,0CO0 in 600 
6 per cent. debentures of £10 each. There are offered this week 
£1,000 debentures and £2,000 preference shares for public sub- 
scription. The subscription list closes to-day. 

Personal.—Mr. W. Wyld, A. I. E. E, assistant electrical engi 
neer to the county borough of Salford, has resigned his it ion. 
having been appointed electrical engineer to the Patent Shaft and 
Axletree Company, Limited, of Wednesbury, where he will have 
the erection and management of a large power plant on the multi- 
phase system.—Mr. A. Sharp has been appointed electrical engi- 
neer for the Parade lighting by the Bridlington District Council. 

Liverpool.—Reduced fares, which will come into operation at 
the opening of the extension to Aigburth-vale, have been adopted 
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by the Tramways Committee. At the meeting of the Electrical 
Committee of the City Council there was read an extract from the 
proceedings of the Estate Committee transferring to this com- 
mittee 66,000 equare yards of land for the purposes of an electric 
generating station in Lister-drive. The surveyor was iostructed 
to prepare plans of the proposed station. 

Greenock.—The Police Board, after discussing the propoeale of 
the Greenock and Port Glasgow Tramways Company in regard to 
lease of line and electric traction, have agreed to continue 
negotiations with the company. A Greenock solicitor has sub- 
mitted an alternative tender, which, it is said, gives better terms 
tban that of the tramway company, and will be considered by the 
Board. 'The Town Council have resolved to oppose the Bill of the 
tramways company relating to electrical traction. 

Wimbledon.—The pro scheme of the United Tramways 
Company, Limited, has been referred to tho Road and Drainage 
Committee of the Urban District Council. The intention of the 
company ia to briog the tramway from Hampton Court, through 
Kingston, New Malden, and the Worple-road, Wimbledon. Mr. 
Preece has informed the committee that the electric lighting plant 
will be ready for the private lights in April, but the whole instal- 
lation for the atreets will not be ready for some months later. 

Parliament.—The following Bille have been read a second time: 
Southport and Lytham Tramroad Bill, Caledonian Railway Bill, 
Paisley and Barrhead District Railway Bill, South Staffordshire 
Tramways Bill, Weston-euper-Mare, Clevedon, and Portishead 
Tramways Company (Light Railway Extensions) Bill, Oystermouth 
Railway or Tramroad Bill (Lords); Central London Railway Bill, 
Charing Croes, Euston, and Hampstead Railway Bill, Gateshead 
and District Tramways Bill, Harrow and Uxbridge Railway Bill 
(Commons). 

Walker.—The District Council have written to the gas company, 
in reply to a letter giving the terms agreed to by tbe Wallsend 
and Willington Quay Urban District Councils, and a list of the 
streets in the Walker district in which the company is prepared 
to lay electric mains within two years, that, as the Council is 
applying for a provisional order, the only proposition they can 
offer the company is that they should eliminate from the Bill all 
reference to the district of Walker, and so save the district and 
Council the expense of opposing their Bill. 

Competition in the City.—We are informed that a Board of 
Trade enquiry will be held in the Guildhall, E.C., on Monday, 
March 27, at 11 a.m., to consider the applications by the Charing 
Cross and Strand Electricity Supply Corporation, Limited, the 
Metropolitan Electric Supply Company, Limited, and the Smith- 
field Markets Electric Supply Company, Limited, respectively, for 
provisional orders to authorise them to supply electricity for all 
public and private purposes within the City of London. Sir 
Courtenay Boyle, K.C.B , will preside over the public enquiry. 

Southampton.— A deputation from the Corporation has visited 
Glasgow and inspected the electric tramway system there. 
They were received by Convener Paton, Mr. John Young (general 
manager), and several members of the Glasgow Committee, by 
whom they were conducted over the system. After inspection of 
the satisfactory working on the steep route down High- street, and 
of the car-building works at Coplawhill, the party was entertained 
at luncheon in the Municipal Buildings. The deputation also 
visited Bradford on Saturday, and inspected the Horton section 
of the tramways. 

Worthing. — Messrs. Burstall and Monkhouse have been 
instructed to furnish the necessary plans and particulars to enable 
the Town Council to apply to the Local Government Board for a 
loan for the purpose of carrying the electric lighting order into 
effect. The loan for the foregoing work is to be restricted to 
£37,500, and the estimates are to be framed on the assumption 
that the average charge for current to private consumers will be 
6d. per unit and for public lighting 24d. per unit. For the purpose 
of acquiring lamp columns and suitable lanterns application is to 
be made to the Local Government Board to sanction a loan of 
£960, so that the lighting may be entirely under the control of the 
Corporation, the gas company supplying only the gas, 

Orpington.—An enquiry was held last week by the Earl of 
Jersey, G.C.M.G., Colonel Boughey, C.S.I., R. E., and Mr. Gerald 
A. R. Fitzgerald into an application by the Orpington, 
Cadham, and Tatsfield Light Railway Company for an order 
to construct a light railway from Orpington Station to Tatefield. 
After hearing evidence, Lord Jersey said the Commissioners were 
agreed tbat the line would be of general advantage to the district, 
but they would require the names of some responsible persons to 
be handed in ss promoters before they recommended the order to 
be granted. They thought that a limit of two years should be 
imposed for the a: quisition of the land, and that the line should 
be completed in three years’ time from the granting of the order. 

Fulham. — The Lighting, Electric Lighting, and Dust-Destructor 
Committee have appointed a sub-committee to consider 39 applica- 
tions received for the appointment of clerk of works for the 
building of the electric light station, etc., and have selected six 
candidates. The time for sending in contracte for the complete 
electrical equipment for the Fulham Vestry is to be extended from 
March 8 to March 22. Messrs. Crompton and Co. have returned 
the plans and specifications sent to them, with an intimation that 
their works are so very full up with orders that, even if they 
obtained the contract, it would not be possible for them to deliver in 
time, The General Electric Light Company, of Manchester, have 
been asked to tender, so that eight tendere will be received for 

the work. 

"Beacon" High-Resistance Wire.—We have received from 
Messrs, W. N. Brunton and Sons, of Musselburgh, Scotland, a 
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list of their high-resistance wires, which are sold under the name 
of Beacon.“ The list has been prepared for them by the Elec- 
trical Standardising, Testing, and Training Institution, of London, 
and the results of these testa are contained in a useful liet which 
covers all gauges of wire from No. 8 S. W. G. to No. 30 S. W. G. 
The list gives for ea¢h wire the yards per pound, the resistance 
for given lengtha, weights, etc., and, what is more important still, 
the carrying capacities for a given final temperature of 80deg. C. 
and 220deg. C. This makes the list very handy indeed for refer- 
ence, and should assist engineers in designing resistance frames in - 
which the Beacon high resistance material is employed. 


A New Friction Clutch. — We have received from the 
„Unbreakable Pulley and Mill" Gearing Company, Limited, 
of West Gorton, Manchester, their list of a new friction clutch 
and pulley, which seems to be well made and easy of adjustment. 
The two friction blocks which go inside the pulley to be driven from 
the shaft are forced against the inside rim by means of two 
double-threaded screws working in gunmetal nats. These gun- 
metal nuts are revolved by means of links from the small groove 
pulley into which the striking gear works. The arrangement of 
screws is such that they can be easily adjusted, and hence any 
wearing on the friction surface can be taken up. The pulleys are 
at present made in six sizes, which are capable of transmitting 
from 7 b. p. up to 100 h. p. at 100 revolutions per minute. 


Birminesham.—The City Council on Tuesday adopted the 
report of the Public Works Committee, and proposed a resolution 
approving of the recommendations with respect to the future 
working of the tramways within the city, and instructing the 
committee to carry them into effect. This commits the Council 
to the municipalisation of the tramways when the present leases 
expire. It was said the resolution did not close the door to 
further negotiation with the companies, and every inducement 
would be given them, except purchasing or renewing their leases, 
to improve the traction without delay. A suggestion that the. 
committeo and the tramway authorities should consider the 
question of adopting the overhead system of electric traction ae 
an experiment on one of the routes did not meet with a favourable 
res ponee. 

Glasgow. — Mr. Horace F. Parshall, London, has submitted a 
report upon the system of generating and distributing electric 
energy for the overhead system of electric traction in Glasgow. 
He says that a single generating station, with bigh- tension multi- 
phase transmission to sub stations located in some of the existing 
car sheds and stables, will be found the most economical to work, 
involves less capital outlay, takes lees time to instal, lends itself 
to complying with the Board of Trade requirements and the safety 
of the gas and water mains, and is of a type least likely to be 
superseded when further demands are made, either as an increase 
in the area to be served or increase in traffic over the existing 
system. In making a comparison of the cost between a three- 
phase generating station with converting sub-stations and a 
system of several generating stations, he estimates the former at 
£316,000 and the latter at £390,000. 

Hackney.—The Hackney Vestry have adopted the Electric 
Lighting Committee's report noted in our last issue. The com- 
mittee recommended the adoption of scheme B, a combined scheme 
of electric lighting and dust destruction. The total cost of this 
scheme, exclusive of the charges for site, is estimated at £242 367, 
and such expenditure would be extended over a period of four 
years as follows: at the end of the first year’s operation, £107,772 ; 
at the end of the second year, £157,910; third year, £204,090 ; 
fourth year, £242,367. The committee’s further recommendation 
that the scheme be referred back to them with power to confer as 
to sites, and also to engage Mr. Hammond to carry the scheme 
into effect at the usual engineering commission of 5 per cent., has 
been also agreed to. Mr. Hammond has prepared plans of the 
proposed lighting station and destructor, and of the mains for 
distributing the current throughout the area of supply. | 


Reading.—The Town Council have adopted a report recom- 
mending as follows: That all tramways of the Corporation, 
whether acquired or newly constructed, be worked by electrical 
power upon the overhead trolley system. That the scbeme for 
extension of the existing tramways and the tramways proposed to 
be authorised by the proposed provisional order shall include 
tramways for the following routes anc such other routes as may 
hereafter be determined on—namely, from a point in Basingstoke- 
road, opposite Christchurch-road, along Whitley-street, South- 
ampton- street, Bridge-street, St. Mary's Butts, West-street (across 
Friar-street) to and along Caversham-road to the Moderation Inn. 
That wherever possible double lines shall be provided. That an 
electrical engineer be appointed to advise the committee and the 
Council on the matter, and that the committee be empowered to 
arrange for the appointment of such an engineer upon such terms 
and for such purposes as they may deem proper.” 


Manchester.— The Earl of Jersey and Colonel Boughey, com- 
missioners under the Light Railways Act, sat at the Town Hall on 
March 7 for the purpose of holding an enquiry into the application 
of the British Electric Traction Company for an extension order 
authorising them to construct a light railway between Cheetham 
Hill and Rhodes, near Middleton All the loca! authorities over 
whose districts the proposed railway would run were present to 
oppose the application. The Earl of Jersey said a local authority 
had not an abolute veto under the Light Railways Act, yet the 
Commissioners were bound to pay the very greatest attention to 
what it said. A light railway was intended to be laid down for 
the benefit of the people in the district through which it passed. 
If the authorities representing those people said a scheme was not 
one which they could support, the Commissioners would hesitate 
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very much before forcing it upon an unwilling district. They 
thought therefore that it was useless to go on with the enquiry. 


Bangor.—The members of the Ciby Council who were good 
enough to sign a bond guaranteeing the city against any loss from 
the electric lighting installation for five years have reaped the 
reward which often follows a disinterested action. Now the 
validity of their seats is questioned. The Council have coneulted 
Mr. Levett, of the Equity Bar, who has declared that the bond is 

not a legal instrument. Yet a notice appears on the agenda of the 
Council of intention to move a resolution to the effect that all 
members of the Council who have signed the bond, having thereby 
disqualified themselves from sitting on the Council, sbould at once 
withdraw in order to avoid further trouble. The signatories of 
the document held a meeting on Tuesday and decided to withdraw 
the bond. It is stated now that the promoters of the scheme 
intend to promote a company to supply the town with electricity. 
Thie would probably meet with the approval of the ratepayere, 
the majority of whom are strongly opposed to the Council under. 
taking the matter. 

Aberdeen.—The Town Council have adopted a report of the 
Gas and Electric Lighting Committee containing a report by Mr. 
J. A. Bell on the progress made in the electric lighting depart- 


ment in the previous year, and the need for additional plant to. 


meet the increased demands by private consumers and the supply 
for the trams. The estimated cost of this plant is stated at £7,500. 
Tbe committee recommended that the engineer be authorised to 
invite tenders for the additional plant. The committee has further 
reported that the electric lighting undertaking’s accounts for the 
p ending Dec. 31, 1898, showed a deficiency of £126. 10a. 8d. 

ith the view of increasing tbe capacity of the feeder and 
distributing cables to meet next winter's demand, the committee 
have authorised the electrical engineer to invite tenders for 
the copper strip required, the additional copper to be installed 
when the culverts are spe erecing the change to the Crompton 
system, as it would much reduce the cost of the work. The minute 
has been also approved. 


Edinburgh.—The Town Council at their meeting on Wednesday 
agreed to provide additional boiler plant at Dewar-place electric 
lighting station at a probable cost of £4,000 ; also that the resident 
electrical engineer be allowed, as at present, so far as consistent 
with his regular duties, to perform work connected with the wiring 
of buildings for the Corporation, and to charge the proper deparc- 
ment therefor. The Electric Lighting Committee recommended the 
formation of a subway for electric wires, and asked a remit to 
obtain estimates for the work. The probable cost of the work is 
£11,000, The report was approved on the understanding that the 
estimates should be brought before the Council before acceptance. 
On the submission of estimates for works at the M'Donald-road 
electric lighting station, it was stated that the lowest estimate had 

n accepted in all cases except one, and in that case Prof. 
Kennedy had reported that the estimate did not conform to the 
specifications. It is expected that theelectric light will be turned 
on in Portobello about the middle of May. 


n.—Tbe Electric Lighting Committee of the Vestry 
have been informed that the House-to- House Electric Light Supply 
Company are prepared to fix the remaining six of the seven arc 
lamps which they are authorised to erect in Kensington-road, one 
of such lamps having been recently fixed in the centre of the road 
near Earl's Court-road. As it appears it is not practicable to fix the 
lamps in the footway on the south side of the road owing to the 
presence of vaults and mains therein, the committee recommend 
that permission be given to the ie prd to erect the six trial 
lampe in the centre of Kensington-road, at equal distances apart ; 
and tbat the company be required: to keep the arc lamps alight 
from the time of lighting the public street lamps until midnight, 
and the incandescent lights from midnight until the time of 
extinguishing the public street lampe. Pedestrian refuges are to 
be formed at the bases of the lamp columns at an estimated cost 
of £8 each. Extensions of maius by the Notting Hill and the 
House-to-House Electric Light Supply Companies were agreed to 
at Wednesday s meeting. 

Rawoliffe Hall Lighting. — The Blackpool Times has an interest- 
ing account of the electric installation recently laid down at this 
mansion by Messrs. Thos. Brown and Sone, of Blackpool. The 
work has been carried out under the superintendence of Mr. 
J. B. Fielding, manager, late with the Edison-Swan Company, 
Manchester, and bas given complete satisfaction. The power is 
supplied by a Hornsby-Ackroyd patent safety oil-engine of 
5 b. h. p., coupled to a Parker dynamo, with an output of 
140 volts and 30 amperes, running at 1,200 revolutions per 
minute. The engine can be run direct without any fluctuation 
in the light whatever, the secret of this being found in the 
extra flywheels on the engine and dynamo. There is a most 
elaborate switchboard. The cells can be charged or lamps run 
direct from the engine with the same awitchboard. The accumu- 
lator cells are by the Electric Power Storage Company, of the well- 
known L type. They can discharge over 30 amperes for nine 
hours without running the engine. In order that the fumes 
shall not tarnish the bright parts of the engines, etc., the 
accumulators have been partitioned off. The current is con. 
veyed from the dynamo-house to the Hall by a couple of over- 
head mains, There are 55 lamps in use at present. 


Wednesbury.—The following resolution is before the Town 
Council: That it be expedient, if the tramway lines within the 
borough, with their steam and electrical equipment (except the 
cars and depót at King’s Hill), can be acquired by agreement with 
the South Staffordshire Tramway Company on reasonable terms, 
for the Corporation to purchase them, and to agree to grant a lease 


of the lines to an approved company to work them for a term not 
exceeding 21 years at such an annual rent as will secure the Cor. 
poration from logs in respect of both interest and sinking fund, 
and the outlay for the maintenance of the lines, poles, trolley 
wires, cables, etc., and on such terms and conditions as will give 
the Corporation limited power of control over the running of the 
cars and fares to be charged (and that, if found to be practicable, 
it be a condition of such agreement that the Corporation shall 
have the right to supply the electric current required for running 
the cars in the borough at a price to be agreed); and that a sub. 
committee be appointed to conduct negotiations and. enter into a 
3 agreement with the company for purchasing and 
easing the lines, and also to confer and advise with the. town 
clerk as to the opposition to the company’s Bill in Parliament if 
it should be necessary for the same to be proceeded with.“ 

Blackburn.—At the last meeting of the Town Council, the 
minutes of the Lamps, etc., Committee, which were adopted, 
stated that the electrical engineer had submitted report and plan 
an the present and suggested further electric street lighting, with 
an estimate of the cost of the same, on the basis of the Electricity 
Committee reducing the price of electricity, and it was resolved 
that the matter be referred to the Joint Lamp Sub-Committee to 
report upon, including the lighting of Preston New-road. Addi- 
tional electric brakes were ordered to be fitted to the cars, in 
accordance with the recommendation of the Board of Trade made 
in connection with the Bradford enquiry. It was referred to the 
chairman, vice-chairman, and Mr. Councillor Hamer to negotiate 
for the purchase of property in Simmons-street in view of possible 
extensions of the car depót. Ib was aleo resolved to borrow from 
the Pablic Works Loan Commissioners the sum of £23,337, the 
purchase money of so much of the undertaking of the Blackburn 
and Over Darwen Tramways Company as lies within the borough 
of Blackburn, including the option of the company to take a lease 
of so much of the undertaking for such term of yeare as would 
make up the aggregate term of 21 years from the date of the 
passing of the Blackburn and Over Darwen Tramways Act, 1879, 

ursuant to tbe provisions of the Tramways Act, 1870, the Black. 
arn and Over Darwen Tramways Act, 1879, and the sanction of 
the Board of Trade dated Feb. 6, 1899, such eum to be repayable 
with interest at £22 per cent. per annum within a period not 
exceeding 30 years. 

Bootle.—The Town Council on Wednesday adopted the follow- 
ing recommendations: That powers be given to the Council, by 
the Liverpool Corporation Tramways Act, 1897, to alter and 
reconstruct the tramways in the borough and adopt the use of 
electrical power ; to exercise the power given to the Council by 
the said Act to supply the electric power required for the working 
of the tramways in Bootle; to inform the Liverpool Corporation 
that the Council would also be prepared, on the passing of the 
Bootle Corporation Bill this session, to eupply electric power for 
the service in Litherland, if the Liver Corporation were 
willing to take the same; to sanction the expenditure of the 
estimated sum of £13,436 for the station plant, feeders, mains, 
and overhead construction required for the Stanley-road and 
Strand-road sections of the tramways, and any additional sum 
that might be approved by the Council ; to urge on the Liverpool 
Corporation the great desirability of Strand-road being included 
with Stanley-road in their present scheme of electric car service; 
to sanction the employment of Mr. T. L. Miller, electrical 
engineer, Liverpool, to advise the committee and prepare specifica- 
tions of the electrical works required, and superintend the 
erection of the station, plant, eto., subject to a formal contract 
on terme similar to his present contraco with the Corporation. 
The Finance Committee’s minutes, which were also adopted, 
include resolutions involving the expenditure of the following 
amounte: electric lighting, £33,500 ; station plant, feeders, mains, 
and overhead construction required for Stanley-road and Strand- 
road sections of the electric tramways, £13,436. 


City and South London Railway.— Subscriptions are invited (open 
until March 14) for an issue of £375,000 in 37,500 ordinary shares 
of £10 each, offered at the price of £6. 18a. for each share (equal to 
£69 for £100 of ordinary stock), and payable by six instalments, 
extending to April, 1900. The new capital is required principally 
for the completion of the extension from Finsbury-pavement to 
the Angel, at Islington (about 14 miles). It is anticipated that 
the extension, including three stations, will be completed and 
open for traffic by the end of 1900. Interest at the rate of 3 per 
cent. per annum will be paid on the amount for the time being 
paid up until the opening of the extension. This, the first electric 
railway in London, has up to the present time been an isolated 
line of three miles in length, connecting the southero suburbs of 
Kennington and Stockwell with the City. But by the extenaions 
which are to be opened for traffic in a few months, it will become 
a line through the heart of the City, having connections with all 
the principal existing railways engaged in metropolitan traffic in 
the centre and South of London, and by the further extensions 
now to be made it will bring in the traffic from the North, as well 
as from the South, and form a connection between the two, which 
has so long been wanted. When it reaches the Angel it will be 
within half a mile of the MiJland Railway, and there is little 
doubt that a connection with that line will be made before long, 
and afford another access for the vast growing traffic of that 
system, the necessity for providing for which was so urgently 
dwelt upon by Sir Ernest Paget at the half-yearly meeting a few 
days ago. 

Light Railways.—It is stated that the Light Railways Commis- 
sioners have intimated to the London United Tramways, Limited, 
that they cannot even consider the company'a scheme Tor a light 
railway or electric tramway throagh Ealing. The Hornsey Urban 
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District Council have decided to oppose the light railways scheme 
for the district. The Board of Trade have confirmed the 1898 
order authorising the conatruction of a light railway between 
Didcot, in the county of Berks, and Watlington, in the county of 
Oxford. An enquiry will take place at Westminster on the 15th 
inst. into the light railways proposed for the Wembley district. 
The Roads and Bridges Committee of the East Suffoik County 
Council bave recommended the County Council to inform the East 
Anglian Light Railway Company that, whilst still reserving their 
right to oppose, they are not hostile to the principle of baving the 

roposed light railroad. The Standing Orders Committee of the 

ouse of Commons have decided to dispense with standing orders 
in the case of the Southport and Lytham Tramroad Bill, on condition 
thac the references to short lines connecting the new tramroad 
with the existing tramways in Lytham and Southport are struck 
out; petitions against this Bill have been deposited in the House 
of Lords In connection with a deputation which recently waited 
upon the Tramways Committee of the Blackpool Corporation to 
ask for support in the promotion of a Bill in Parliament, under 
the Light Railways Act, for the making of a new tramroad from 
Talbot-road Station, Blackpool, to Poulton, we learn that the 
town clerk bas been instructed to ask for the best possible terms 
which the promoters are prepared to offer the Corporation ; in case 
of an amicable agreement, the Corporation will supply the elec- 
tricity. At the last meeting of the Teignmouth District Council Mr. 
Marshall Stevens, formerly manager of the Manchester Ship Canal, 
interviewed the members relative to the construction of a light 
railway between Teignmouth and Torquay. The Chairman said 
they would be glad to consider such a scheme. The Clevedon 
Urban District Council have deposited a petition against the 
Weston, Clevedon, and Portishead Tramways Company Bill. The 
Colne Town Council have entered into an agreement with Messrs. 
Greenwood and Batley, of Leeds, whereby they undertake to 
support this firm’s applicatien for a light railway from Colne to 
Trawdon. The agreement specified the time allowed the company 
to complete the railway, a deposit of £2,500 to be made with the 
Corporation as a guarantee. The charges for the supply of elec- 
tricity are based on those in force at Carlisle. The enquiry into 
the light railway application of the Neleon and Colne Corporations, 
and also of Mesers. Greenwood and Batley, Limited, was heard 
at Colne on Monday, March 6. 

Hammersmith.—The report of the Electricity and Lighting 
Committee preeented to the Vestry at the meeting on the lat 
inst. sta that the number of applications received for 
private lighting was 301 for a total of 21,570 lamps of 8 c.p., the 
number of consumers already connected 254, with 17,768 lamns, 
and the maximum number of lamps alight at one time 16,713 
(including street-lighting) In his report upon the subject of the 
proposed extensions of the plant and buildings, the consulting 
engineer, Mr. A. H. Preece, suggested that the direction of the 
engine-room and boiler-house should be changed, and that it 
should go at right angles to the exiating engine-house and boiler- 
house. The new engine-room ought to be made 40ft. wide, so as 
to allow a much larger class of engine being installed. The boiler- 
house would also be required to be about 45ft. wide, as he propnsed 
to pot in larger boilers. The plant which should be put down 
in the new extension should be double the size of that which had 
already been erected, that was, the engines and dynamos should 
be of 1,000 h. p. The following is the plant proposed: two 1,000-h. p. 
engines and dynamos, three 500-h.p. boilers, and one 1,000-h. p. 
condenser. The whole of the accessories would be carried out 
in the same way as the work at present had been designed. The 
total capacity of the station in 8-c.p. lamps burning at one time, as 
completed with the two new 1,000-h.p. sets, would be sufficient 
for about 50,000 lamps, excluding one 1 000-h.p. set as the spare 


bp The present maximum load was equivalent to nearly | 


5,000 lampe. Therefore, the extensions recommended would 
produce a supply at least three times the demand. The applica. 
tions, however, already exceeded a further demand of 5,000 lamps. 
Mr. Preece stated that the strides which the industry was taking 
everywhere, and which was taking place at Hammersmith, justified 
the Vestry in taking immediate steps towards the extensions. 
By the winter of 1900 this plant would be required. The danger 
of delay in ordering engineering plant was now fully appreciated 
by them. The ordering of machinery as early as possible for 
delivery 18 months hence was by no means an unnecessary step to 
take. It would not be wise to delay the matter further. As 
regarded the plans of the buildings, he had considered it necessary 
to go very carefully into the question of the handling of the coal 
and providing a proper coal store, so as to avoid being so much at 
the mercy ofithe fluctuations of the market. He proposed to have 
a shed erected, and to make arrangements so that the carts could 
carry the skips, which would be loaded in the barges, direct into the 
coal store. The skips coold then be lifted off the parts and the 
coal tipped to any desired position. This method would save two 
handlings of the coal, and as they were dealing with Welsh coal of 
& friable nature, a great deal of benefit would be obtained. He 
proposed also to utilise the coal shed to support some large tanks 
to enable a large storage of water to be kept ; these tanks would 
then form a suitable roof to the coal bunkers. The committee 
have approved the surveyor’s plans of engine-house, boiler- house, 
coal store, with testing rooms and additional office accommoda- 
tion, and recommended that the above report of the engineer and 
the plans prepared by the surveyor be adopted by tbe Vestry, and 
that tenders be invited for the building so soon as the specification 

and quantities are prepared. They aleo recommended that Mr. 

Walter Herring, who prepared the quantities for the present 

buildings, be appointed quantity surveyor on the same terms as 

per): These recommendations were agreed to by the 
estry. 
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PROVISIONAL PATENTS, 1899. 


FEBRUARY 27. 


4276. Improvements in automatio potential regulators for 
dynamos. Newnham Browne, 73 Cneapside, London. 
(Che Tirrill Automatic Potential Regulator Company, 
United States.) (Complete epecification. ) 

4319. Improvements in electric weldiog and apparatus 
therefor. Oliver Imray, Birkbeck Bank - chambers, 
Southampton- buildings, Chancery-lane, London. (Geo. 
L. Thompson Manufacturing Company, United States.) 

4313. Improvements in alternating- current metors. Max 
Déri, Birkbeck Bank chambers, Southampton. buildings, 

^ Chancery-lane, London. (Complete specification.) 

4318. Imprcvod electric signalling device for railways. 
Lionel Calisch, 40, Higb Holborn, London. 

4337. Improvements in electro-pneumatic controlling system. 
George Westinghouse, 322, High Holborn, London. 
(Date applied for under Patente, etc., Act, 1883, Sec. 103, 
Aug. 20, 1898, being date of application in United States.) 


FEBRUARY 28, 


Improvements in or relating to apparatus for use in 
electrio traction on the conduit system. Edouard 
Vedovelli and Charles Priestley, 111, Hatton-garden, 
London. 

4370. A rise-and-fall pendant or electrolier for clectric light. 

Peter Stevenson, 115, St. Vincent-street, Glasgow. 
4409. Automatio telephone exchange system. Anatole Heiny, 
45, Southampton-buildings, Chancery-lane, London. 

4416. Improvement in direct-current systems of electrical 
distribution. Benjamin Garver Lamme, 322, High 
Holborn, London. (Date applied for under Patente, 
etc., Act, 1883, Sec. 103, Aug. 4, 1898, being date of 
application in United States.) 

4417. Improvements in or relating to conduits for electric 

conductors. Frank Jones and Frederic Arthur Pock- 

lington, 6, Lord-street, Liverpool. 


Marcu l. 


4443. Imprevements in the manufacture of accumulator 
piates. Wilhelm Majert and Fedor Berg, 18, South- 
ampton buildings, Chancery-lane, London. (Complete 
specification. ) 

4455. Improvements in aud appertaining to electric street 
tramways. Richard Riley, Tnomas Winstanley, and 
Samuel Riley, 12, Turley-street, Queen’s-road, Cheetham, 
Manchester. 

4486. Imprevements in electric signals and alarms. John 
Ernest Kelly, 51, Penn-road-villas, Holloway, London. 

4496. Improvements ia or relating to electrical contact 
breakers. George Bowron, 111, Hatton-garden, London. 

4498. Improvements in and »elating to telephonic apparatus. 
Gregor Blank and H. M. Salmony and Co., Limited, 11, 
Southampton-buildings, Chancery-lane, London. 

4512. Improvements in and relating to perforators for use in 
connection with automatic telegraph transmitters. 
Walter John Murphy and Geotge Draper, 323, High 
Holborn, London. 

4598. Improvements ia electric bells for cycles and other 
vebicles. Alwin Rufus Gould, 6, Bank-atreet, Manchester. 


MancH 2. 


4595. Improvement in apparatus for working tramways by 
electric power. Robert Henry Lendrum, Portland-place, 
Reinwood-road, Huddersfield. 

4598. Protecting the overhead wires of electric tramways 
and constrnotion of trolley or current collector 
adapted thereto. John Sturgeon, 28, Grimthorpe- 
street, Headingley, Leeds. 

4605. Improvements in electric motor controllers. Arthur 
David Stevenson and Arthur Vernon Gifkins, 17, 
Victoria-street, Westminster, London. 

4632. Improvements relating to the operation of electric 
motors at different speeds. Charles John Reed, 322, 
High Holborn, London. 

4633. Imprevement in method of and means for o 
electric motors. Charles John Reed, 322, High Holborn, 
London. (Date applied for under Patente, etc., Acte, 
1883, Sec. 103, Aug. 17, 1898, being date of application in 
e) 


4360. 


Marcu 3. 


4683. Improvements in automatic switches for alternating 
electrio-current circuits. Horace Field Parshall, 83, 
Cannon-street, London. 

4684. A method of and apparatus for regulating the voltage 
of electric currents. Horace Field Parshall, 83, Cannon- 
street, London. 

4699. An impreved ceiling rose for electric lights and the 
like. Henry F. Clayton, 70, Palace-chambers, West- 
minster, London. (Complete specification. ) l 

4705. Improvements in connecting boxes or fittings for use 
with electric conductors. Albert Mayo Stansfield, 6, 
Lord-street, Liverpool. 
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and railway conduits. Alfred Mille Taylor, 77, 
Chancery-lane, London. 
Manca 4. 
4774. An im electrical out-out or fuse. Frederick 


proved 
William Heaton and Harry Smith, Salford Switch 
Works, Sidney-street, Salford. 

4778. An improved electric therapeutic apparatus. Percy 
John Wilkinson and Charles Philip. Lowndes Titherley, 
34, Castle-street, Liverpool. 

4788. Improvements in or connected with electric arc lamps. 
William James Davy, 40, Chancery-lane, London. 

4801. Improvements in and connected with resistance switches 
for electric circuits. John Henry Holmes and Frank 
Broadbent, 47, Lincoln’s-inn-fields, London. 

4891. Improvemeats in and relating to motor suspension for 
electricaliy-driven vehicles. Alfred George Brookes, 
55 and 56, Chancery-lane, London. (Theodor Stort, 
Germany.) 

4999. Improvements in and relating to motor suspension for 
electric automotor vehiclos. Alfred George Brookes, 
55 and 56, Chancery-lane, London. (Theodor Stort, 
Germany. ) 

4838. Improvements in portable electric primary batteries. 
Charles Hamilton Cole, 321, High Holborn, London. 


SPECIFICATIONS PUBLISHED. 


1888. 

7698.“ Incandescent electric lamps. Coad. (Amended.) 
1891. 

11596 * Hectrie lamps, etc. Adams. (Amended.) 
1897. 


19431.* Electric lampe. Adams. (Amended ) 

26118. Conduit and aerial c'ectro-locomotor primarily for 
laying or drawing in electric mains or other cables 
for any service. Benjamin. 

20343. Methods of and apparatus for manufacturing filaments 
for electric lampe. Maxim. 

1898. 
533. Elect: ico arc lamps. Hills. 
2849. Electric switches. Albert Edgar Tanner, Frederick 
Augustus Cortez Leigh, and George Hill. 
3918. Electric motors and dynamo-electrio machines. 
(Cantono.) 

3555. Combined switch and controller for electromotors. 
Elieson and Naylor. 

Electric aro lamps. Brown. 

Automatic cut-outs for aro electric lamps.  Byng and 
Angold. 

Electric oontrollin gland regulating apparatus. Emmott. 

Process and apparatus for tanning by the aid of 
electricity. Andersen Westengaard, and Zerener. 

4812. Alternating-current electric motors. Heyland. 

6371. Driving of sewing machines by electricity. Lea. 

7333. Construction of plates for electrical acoumulaters or 
storage batteries. Mérian. 

Apparatus for tho eleotro-deposition of metals. Hope. 

Means for fixiog or fitting incandescent electric lamps 
into lanterns. Moores and Farrell. 

Trolley peles and standards for electric traction. 
Siemens Bros. and Co., Limited, and Ayton. 

Jointing electric cables. Barker. 

Galvanic batteries. Benedict. (Doe.) 

Electric meters. Lake. (Bergmann.) 

Means or apparatus for facilitating calculations 
relating to secondary electrical batteries. Cotterell. 

Systems of controlling eleoctrically-propelied railway 
trains. Case. (Date applied for under International 
Convention, Feb. 28, 1898.) 

Controlling electric motors and electrically-propelied 
railway traios. Thomson. (Date applied for under 
International Convention, Feb. 28, 1898.) 

Systems of train control for electrically-propelled 
vehicles. Potter. (Date applied for under International 
Convention, Feb. 28, 1898.) 

Systems of train control for electric motors. Case. 
(Date applied for under International Convention, 
April 12, 1898.) ö 

Regulation of alternating-current electric motors, 
applicable also to distribution systems. The British 
Thomson- Houston Company, Limited. (Steinmetz.) 

Dynamos. Fuller. 

Methods and means of electric ignition for explosion 
motors. Pichard. l 

Systems of train control for electrically-propelled 
vehicles. Tbe British Thomson-Houston Company, 
Limited. (Case.) 


Lake. 


3563. 
4282. 


[4761. 
4764. 


7764. 
8054. 


18509. 
16556. 
176659. 
19834. 


1899. 


101, Electrodes for sterage batteries. Willard. 
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4797. Improvements in and connected with electricftramway 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


a 
Returns for 58 Total receipts for 
Line. week |S BB| Increase | half-year 
~~ [ | decrease. 
Ending |1899.]1898 1899. | 1898, 
girls has Tram- £ £ £ £ £ 
ected vase locia ds Mar. 43,742|3,417| + 325 33,769 |31,353 
Blackpool and Fleet- 
wood Tramroad ... 4| 196| — — 1,463 | — 
Bradford City Trame Feb. 5| 145| — — 6,7331] — 
Bristol Tramways 
and Carriage Co.. Mar. 42, 498 2,322 + 176 — — 
City and South 
London Railway... „, 5 1, 111J1,089 + 22 |11.108 10,720 
Dover Tramways ..| ,, 4 140| 100 + 401, 283 948 
DublinU.T.,elec.cars; ,, 3 95] 667+) + 284 7,5086, 220 
Dublin S.D. Electric 
Tramways .... „ 3| 659| 375| + 284 5,445 | 3,561 
Halifax Corporation 
Tramway „ 1| 302 — — 9,428*| — 
Liver = Overhead 
ree „ 5 1.285 1,3644 - 79 12, 909 |13,494 
South Staffordshire 
Tramways Tr " 3 631] 559 + 72 4,345 6, 255 


Since June 30, 1898. + Including horse cars. { Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Blackpool and Fleetwood Tramroad Shares 10 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 


4} per cent. Cum. Pref. 10 
British Electric Traction, Limited, Ordinary, Nos. 1. 80, 000| 10 
—— — 6 p. c. Cm. Pf., 80,001-40,000 (all paid) Siete pies 10 
— 5 per cent. Perpetual Debenture Stock .. 100 
Brush Electrical Engineering, Limited, jura oh 3 
Non. Cum., 6 per cent. Pref. .................... 3 
per cent. Debenture Btock ..........-- —— 4 100 
44 per cent. 2nd Debenture oe ec 2 | 100 
Callender's Cable Company, Debentures ............ ..... - 
n ""eq*o000029002*2506890006099099700€00€0€9 ee eee 
Central London way, Ordinary . e 
— . „ „ „% „ „„ „% „„ „„ „„ „ „ „ „% „ „ 6 6 „ „6 „„ „ 0 06 „„ (EKEK) 8 
Pref. Half-Shares.... ................ . 8 
"0009270090099 eeveeev ee OG eesesen „ Lnd 5 
Charing Cross and Strand . : ——, M——— TT b 
olsen Elect per oent. Cum. Pref. ` **«*9757»0«69.2759*950090990925208009009 5 
Chelsea E 5 Compfeenn 3 5 
r cent. Debentures ........ se 100 
Olty of Lande n, Ordinary . essesesssss.] 10 
» 90,001- 100,000 . sxawesevess|. 10 
6 per cent. Cumulative ret. e 10 
——— per cent. Debenture Stock .................... 100 
City and zayi London Railway, Consolidated Ordinary ..| 100 
ü.. RN 8 
„ pne 6 2 6 „„ „ „6 „ „ „6 66 6 0606 „0 100 
6 per cent. Pref. Shares 9 2 2 6 66 „„ eee @eeses 10 
...| 10 
County santy of London and Brush Prov. Elec. Light is i 20 10 
10 
6 per cent. Cum. Pret. .............—. ..| 10 
Crumpton and (oer sees TE 8 
—— 6 per cent. Debentures .. ........ ...... — 
Crystal Palace District, Ordinary 6 per ‘ont. Stock . 100 
Preference 6 per cent. Sto‚ckkk kl 100 
Edison and 8wan United Ordinary.. ——— ÓRÓ 8 
6 per cent. Debentures . V b 
4 per cent. Deb. Btock, Red.. 100 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1 17,400 b 
Klectric Construction, Limited ... —— * 2 
7 per cent. Cumulative Pref. ... — 3 
——— per cent. Perp. lst Mort. Deb.. ws « -e| 100 108-1 
W. T. Heniey's Telegrapn Woras, Urulbaf) . exa ue do mue cue AU 27-28 
Í per cent. Preference ...............—.... q . 10 184-19} 
per cent. Tenani ae e 100 113-11 
— ouse Compa e ^ 5 9-10 
7 per cent. aferonce . F "aes 
Imperial Tramways, Limited .................. hanes 6 Mi- 
lenis Rubber, Gutta Perch», and Telegraph Works | 3 du 22-28 
4 per cent. Debentures ........... ......| 100 102-106 
Kensington and Knightabridge ordinary E K 18-14 xd 
London Electric Supply, Ordinar gg see . 8 4 
6 per cent. Pref. - 5 7 
4 per cent. lst Mortgage "Debenture Stock, 100 104-106 


Red. . 
Metropo'itan Electric Supply, Limited, Ord. , No. 102,500 . 
I ' "No. 62,601 5,00 oe 


er cent. First Morvgage re o 10v 121 
1 elephone, Ordinary. JJ A 6 44-5 
6 per cent. Cum. First JJ 10 13-15 
6 per cent. Cum. Second Pref.. ...| 10 18-15. 
6 per cent. Non. Cum. Third Pref. . cece 5 2 
Per eene Deb. Stock, Red. e.c... | 100 101 
Notting i Electric Lighting: Company, Limited . . 10 109 173 
Oriental, Limatted, 1 879 eo ce „49“ 22 an 1 1 
25 8 "^99 @@ 22208 „ eee **299990990259 92 5 1 7. 
421 shares ‘New ... ( —— 22 83 
Oriental Telephone and Electric Company 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10,310 b i 
Royal HE Company of Montreal ees 1$ 100-1 
per cent. First Shares Mortgage Peeters ..| 100 107-109 
xau Ton en Electric Supply, Ordinary . 3 8 
St. James's and Pall Mall, all, Limited ted, Ordinary . a b 164-174 
7 per cent. Prei .. ---. D 10 
Telegraph — oe and Maintenance | 18 40-44 
— D per oen as as oo 99 an co co G6 a» m a QD a —— 100 104-107 
Waterloo and City Railway, Ordinary ___._____—_ 100 109-112 
Westminster Bleotric Supply, Ordinary wee 6 153-164 
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NOTES. 


The Wehnelt Interruptor.—4A full description of 
this electrolytic current interruptor (with which Mr. 
Campbell Swinton gave a successful demonstration at 
the Institution of Electrical Engineers on Thursday, 9th 
inst.) will be found in this issue in the report of the last 
meeting of the Physical Society. 

Automatic Telephones.—By direction of the Post 
Office authorities in Berlin, automatic telephones are to be 
placed in all their offices, railway stations, and in various 
other places, with a view to their becoming popularised. 
They will be on the penny-in-the-slot principle, and for the 
small sum of 1d. the necessary number of minutes allowed 
for a brief conversation may be obtained. 

The Electric Arc.—The Institution of Electrical 
Engineers are to be honoured on the occasion of their 
next ordinary general meeting, on the 23rd inst., by a paper 
which Mrs. Ayrton will contribute on The Hissing of the 
Electric Arc.” This will be the first time the Institution 
has had such a compliment paid to it by a lady. The 
communication will be illustrated by experiments. 


Electric Traction in Canada.—We understand 
that the various street railway engineers of Canada are 
considering the question of organising themselves into an 
association for the purpose of discussing topics relating to 
street railway management. This organisation will be 
somewhat on the lines of the large one now in full swing 
in the United States, but from the opinions expressed in 
the Street Railway Review we do not gather that great 
unanimity exists on the question of the advisability of 
organising an association at once. 

Glasgow International Exhibition, 1901.—We 
have received the prospectus of this exhibition, which will 
include the following secticns: “Fine Art, History, and 
Archæology, Locomotion and Transport," Electricity,“ 
“ Labour-Saving Machinery,” Marine Engineering,” “ The 
Women’s Section,” and “Sports.” The Fine Art section 
will be a prominent feature, and the exhibition will include 
in sculpture and paintings much that is illustrative of fine 
art in the nineteenth century. All communications referring 
to the exhibition should be addressed to Mr. H. A. Hedley, 
the general manager and acting secretary. 

The Darjeeling Lighting Trouble.—We have 
referred several times to the unfortunate dispute which 
has arisen over the electric lighting undertaking at this 
important town in India between the Municipality and the 
electric lighting contractors. We understand from Indian 
Engineering that it has been decided to refer the question 
of the safety of the electric lighting installation to expert 
opinion in England, together with certain points raised in 
the same connection by the engineer to tbe Darjeeling 
Principality. The choice of experts is said to lie between 
Mr. Preece, F. R. S., and Prof. Ayrton, F. R. S. 


A Possible Danger. — A short-circuit between two 
main feeders was recently the cause of a total breakdown 
at the Frankfort-on-Maine electricity works. The fault 
occurred at the switchboard, to which several new marble 
panels had been added. The current seems to have pierced 
one of these panels, setting fire to the woodwork of the 
older portion of the board, which circumstance necessitated 
the supply to the town being cut off until temporary repairs 
had been effected. After a careful investigation, the probable 
origin of the fault was attributed to a vein of metal running 
through one of the marble slabs, which previous examina- 
tion and insulation tests had failed to disclose. 

Where Ignorance is Bliss, etc.—The following 

0575: in the St. James’s Gazette of March 15 shows that 


people are far too eager to suggest impossibilities without 
due consideration: Fog Signals.—Sir,—The serious 
catastrophe which occurred near Brussels the other day 
during a fog, owing to the inability of the driver to see 
signals set against him, induces me to think that it might 
be feasible to erect an arc of red light (electric) over the 
line at a suitable distance from stations where delnys— 
shunting operations, etc.—occur, the light to be switched 
on in times of danger; such arc of light to be just clear of 
the train, so that, for or no fog, it must be seen by the 
drivers." 

Telegraph Rates.—The London Chamber of Com- 
merce recently wrote to the Agent-General of the Cape of 
Good Hope with respect to the high postal and telegraph 
rates to Rhodesia and the Bechuanaland Protectorate. This 
letter has called forth a reply from the Treasury Depart- 
ment of Capetown, in which the London Chamber of Com- 
merce, is reproved for interfering in matters without first 
ascertaining the true facts of the case. It seems that the 
two districts in question have refused to come into the 
South African postal union, and that in any case the Cape- 
town authorities have no powers to fix the rates in these 
districts. The letter implies that the high rates are 
caused by the wide distances over which letters and 
telegrams have to be transmitted to comparatively small 
populations. 

Alternate-Current Motors.—We notice in the 
Electrical Engineer of New York a note on starting single- 
phase motors under load. The note describes some tests 
made by Prof. R. B. Owen on a single-phase Wagner motor, 
which it is claimed has exceptional capabilities in this direc- 
tion. We, however, regret to find that, as quoted by the 
Wagner Company, Prof. Owen does not go beyond possi- 
bilities. Thus they say that “a motor is able to start under 
a heavy load, and that it bas been ascertained that it is 
able to pull up from standstill more than 50 per cent. over- 
load without an exzessive increase from the full-load current.” 
As earlier in the note it is stated that figures cannot be 
given owing to a want of transformers, we feel quite at 
liberty to state that we do not believe in a motor started 
under the conditions stated. 

Instruction by Correspondence.—About a year 
ago we announced the fact that the Electrical Engineers’ 
Institute of Correspondence Instruction had been inaugu- 
rated in connection with the Electrical Engineer of New 
York, by means of which young men in any part of the 
country could receive good technical instruction through 
the post. We now understand that this enterprising 
institution has secured the services of Mr. Alfred Wiener, 
the well-known author and electrical engineer. This 
gentleman will assume charge of the instruction department 
of the institute. From what we know of Mr. Wiener’s 
writings on dynamo construction, we are sure that the 
students and the institute are to be congratulated on 
the acquisition of Mr. Wiener’s services. The address of 
the institute is 120, Liberty-street, New York. 

A New Thermo-Elcctric Couple.— According to the 
Elektrotechnische Rundschau, experiments carried out by 
Messrs. Hartmann and Braun, Frankfort-on-Maine, to 
determine the thermo-electric qualities of different platinum 
alloys have shown that an alloy of platinum and nickel in 
conjunction with pure platinum yields a comparatively 
high thermo E. M. F. For instance, a thermo-electric couple 
composed of pure platinum and a platinum- nickel alloy 
the nickel in the alloy amounting to 10 per cent. — yielded 
an E. M. F. about double that of the well-known combina- 
tion platinum (pure), platinum-rhodium, with the couples 
at equal temperatures. Since, moreover, a platinum-nickel 
wire is capable of withstanding continued temperatures up 
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to 1,000deg. and above, a thermo-electric couple of platinum- 
nickel and pure platinum would appear eminently adapted 
for high temperature registration. 


Liverpool - to- Manchester Express.—We have 
received, in common, we presume, with all papers, both 
technical and untechnical, a notice that the Lord Mayors 
of both Liverpool and Manchester have consented to join 
the committee to investigate the engineering and com- 
mercial possibilities of Mr. F. B. Behr's single-rail lightning 
express.” The notice forwarded to us concludes with the 
statement that now that the joint committee has been 
formed it will not be long before work on the new line is 
actually commenced.” As far as we can see, at present 
there is absolutely no connection whatever between the 
formation of the joint committee and the commencement of 
the new line. The usual tedious course of procedure will 
have to be gone through before the line can be started, and, 
although a joint committee may tend to remove local opposi- 
tion, it cannot give the promoters any power to acquire land 
compulsorily. 

Books Received.—We have received a copy of 
No. 137 of volume xxvii. of the Journal of the Institution 
of Electrical Engineers, which contains the following papers 
and discussions thereon: * Rotary Converters,” by Prof. 
S. P. Thompson, F. R. S.; Electric Intercommunication in 
Railway Trains,” by W. E. Langdon ; “ Improvements in 
Magnetic Space Telegraphy," by Dr. Oliver Lodge, F. R. S.; 
„Telegraphy by Magnetic Induction," by S. Evershed ; and 
„ ZEtheric Telegraphy, by W. H. Preece, C.B., F.R S. The 
publishers are E. and F. N. Spon, Limited, 125, Strand, 
London. The price of the volume, which is accompanied 
by an index, is 7s. 6d. We have also received Nos. 1 and 2 
parts of Science Abstracts (for January and February), from 
the same publishers, with an index for the past year. 
Single numbers of this publication may now be obtained 
for 28. A yearly subscription of 24s. entitles a subscriber 
to all the issues of that year, and also to the index. 

Electric Railways in Germany.—A consular 
report sent to the United States from Hanover furnishes 
some clear and concise data as to the progress of electric 
traction in Germany. The Consul states that up to the 
end of the year 1891 the number of cities in the German 
Empire enjoying the advantages of electric street railways, 
was three; up to the end of 1892, five; 1893, 11; 1894, 
19; 1895, 32; 1896, 44; 1897, 61; and on Sept. 1, 1898, 
no less than 68. In 35 other cities or districts, railways 
are in course of construction, or finally determined upon. 
The entire length of electric lines in operation in Germany 
on Sept. 1, 1898, was 885 miles, the number of motorcars 
was 5,190. The length of the new lines in eourse of con- 
struction, or about to be begun, at that date was 677 miles. 
Most of the large industrial cities in Westphalia and the 
Rhine Province are connected by a network of electric 
roads, which serve not only for passengers, but for goods 
traffic. 

The American Street Railway Association.— 
The 1899 convention of this association is to be held in 
Chicago next autumn, the dates of the meeting running 
from Oct. 17 to 20, inclusive. The preaident on this occa- 
sion will be Mr. C. S. Sergeant, of Boston. The following 
subjects have been set down for reports and discussion : 
„The Modern Street Railway Shop: its Design, Machinery, 
and Shop Prastice” ; * Maintenance of Car Equipment“; 
“Train Service and its Practical Application“; Invest- 
ments in Street Railways: how can they be made secure 
and remunerative ?”; and Construction and Maintenance 
of Street Railway Tracks.“ The committee organising the 
convention express the opinion that it is better to have a 
fewer number of subjects than bas been the custom in the 


past, in order that the discussions may be more thorough 
in detail. Delegates attending will be asked to consider 
the subjects beforehand, so as to be ready to take an active 
part in their discussion. 

Unused Provisional Orders. — In the House of 
Commons last week Mr. Thomas Bayley raised the 
question as to the number of local authorities who, 
holding provisional orders for electric lighting, had not 
proposed to put their powers into use. Mr. Ritchie, as 
President of the Board of Trade, replied that there were 
30 local authorities who had obtained provisional orders 
for electric lighting who had taken no steps to give effect 
to their orders within the time prescribed for the execution 
of compulsory works. Besides these there were 63 other 
local authorities who obtained orders in 1897 and 1898, 
and had apparently done no work ; but the time prescribed 
by their orders bad not yet expired. The Board of Trade 
had lately been calling the attention of local authorities 
who were not exercising their powers to the matter, and 
had intimated that the Board proposed to consider the 
question of revoking the orders. In nearly all these cases 
the local authorities had replied that they were now taking 
steps to carry their orders into execution. 


Electric Light in the Vatican.—Our French con- 
temporary, Cosmos, gives in a recent issue somewhat fall 
details of the electrical installation which has recently been 
put down in the Vatican. It seems that the Popes of 
Rome have hitherto employed entirely either candles or 
oil lamps, and that the present Pope is responsible for the 
radical change now established. The machinery supplying 
the light consists of a turbine of 10 h.p. and a gas-engine 
of 20h.p. The turbine is driven by a pipe from the fall 
L'Aigle. Asa set of accumulators are being used the water 
will only be taken at night-time, so that the waterfall will 
not be disfigured during the day. The turbine drives the 
dynamo, giving 60 amperes at 180 volts at 1,000 revolu- 
tions, while the gas-engine drives the four-pole machine, 
giving 130 amperes at the same pressure. As only 58 cells 
of accumulators are being used, we presume that 110 volts 
will be the likely pressure. The article goes on to describe 
the religious ornaments, consisting of statues, etc., which 
have been placed in the engine-room, and which it considers 
both artistic and pious. 

Ozonizers.—Mr. E. Andreoli writes us concerning our 
note about the Lamprey ozonizer, claiming that the appe 
ratus of Mr. Lamprey is merely a modification of an old 
form of Mr. Andreoli’s. The letter contains statements of 
a purely personal character, as well as a declamation that 
the Patent Office is too easy in granting patents. These 
are matters with which we have nothing to do. We are 
glad at all times to be made a vehicle for information, and 
that without fear or favour, but in no shape or form will 
we knowingly permit personalities. Mr. Andreoli objects 
to ozonizers being used for the destruction of greenhouse 
peste, and we agree with him. He says: Instead of that 
tedious operation, it is much more practical to use a 
vaporiser for spraying on the plants a liquid which can 
easily be made by ozone. Ozone is not only an insecticide, 
it is a powerful germicide, and every day I make experi- 
ments of sterilisation by ozone of water containing from 
22,000 to 25,000 micro-organisms per cubic centimetre, 
and which flows from my tanks at the rate of 300 gallons 
and more per hour." 

Thawing Frozen Water-Pipes.—We notice from 
the American Press that Prof. R. W. Wood, of the 
Wisconsin University, has recently used an electric current 
for thawing frozen water-pipes with great success. He 
connects the electric light wires to the frozen portion of a 
pipe. The heating effect, due to the resistance of the 


THE ELECTRICAL ENGINEER, MARCH 17, 1899. 


pipe, then thaws the ice. The 1,000-volt alternating 
current was conveyed to the primary of a large 
transformer with an ammeter in circuit. The secondary 
wires of the transformer were then connected to the 
outside faucets of two adjoining houses the service pipes 
of which were frozen solid, with a water rheostat in 
circuit. In most cases a primary current of 13 ampores, 
and a secondary current of 250 amperes, at 50 volts were 
used. This current usually started the flow in 10 minutes. 
In this manner a service pipe over 300ft. long was thawed 
in 20 minutes, without.in any way disturbing the pipes or 
ground. The pipes were heated to about 60deg., which 
was sufficient to rapidly clear them of ice, the water 
pressure in the main assisting in the operation by starting 
the flow as soon as a thin shell of ice was molted around 
the inner surface of the pipe. 

Electro-Harmonic Society.— A smoking concert 
under the auspices of the abovo will take place in the 
banquet-room of the St. James’s Hall Restaurant, Regent- 
street, on Friday evening, the 24th inst. It will be under 
the musical directorship of Mr. T. E. Gatehouse and Mr. 
Alfred E. Izard. The following is the programme: Over- 
ture, "La Souveraine (Herman), the orchestra; song, 
River of Dart ” (Edith Cooke), Mr. Harry Stubbs; piano- 
forte solo, Tambourin" (Raff), Mr. Alfred E. Izard; 
ventriloquial sketeb, Mr. John Warren; song, The 
Curfew " (Monk Gould), Mr. George Stubbs ; intermezzo, 
“Cavalleria Rusticana (Mascagni), and minuet for strings 
(Boccherini), the orchestra ; humorous sketch, Mr. Tom Clare; 
vocal duet, The Fishermen” (Gabussi) Messrs. Harry 
and George Stubbs; violin solo, Fantaisie Ecossaise ” 
(Sainton), Mr. T. E. Gatehouse; new song. The Cup 
of Life” (Stephen Adams), Mr. Harry Stubbs; mimetic 
sketch, “The New Hat,” Mr. John Warren; harp solo, 
“Watching the Wheat (Thomas), Mr. G. T. Miles; song, 
“Let me Love Thee (Arditi), Mr. George Stubbs; march, 
“Under the Double Eagle (F. Wagner), the orchestra; 
humorous sketch, Mr. Tom Clare. 

The Resistance of Dielectric Films.—A digest 
of an article by Walter Leick, signed G. M.,“ upon the 
above subject appears in the Elektrotechnische Zeitschrift, 
from which we take the following: So early as 1885 it was 
pointed out by Mr. Schulz-Berge that the resistances offered 
by very thin layers of guttapercha, paraffin, and sulphur to 
the passage of a current varied with the intensity of tho 
current employed. From experiments in the same field of 
research the author found thin films of these threo so-called 
non-conductors to possess relatively better conductivities 
than thick sheets, the same being dependent upon 
the intensity of the current—the resistances, indeed, 
decreasing considerably with increasing current strength. 
Phenomena accompany this decrease similar to those 
observed in connection with hysteresis—namely, the 
resistances noted during a gradual weakening of the 
current strength are invariably less than those originally 
discovered for the same intensities of current. Further, 
while guttapercha and paraffin show no polarisation, 
sulphur, on the contrary, gives evidence of strong polarisa- 
tion. For instance, a film of sulphur about 0 015mm. in 
thickness enclosed between two plates of Alibert graphite 
of the greatest possible purity, gave a polarisation E M F. 
amounting to about 0'9 volt. 

"The Telephone Industry.—At tho meeting of tho 
Institution of Electrical Engineers on Thursday, March 9, 
it was announced from the chair, with reference to the 
committee of members which was appointed some time ago 
to consider and roport on the future of clectrical engineer- 
ing in these kingdoms in the branch of telephouy, that the 
following report and rider had been adopted by the Council : 
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‘That in the opinion of this committee it is undesirable, 
from the point of view of the progress of electrical engi- 
neering, for the purely local telephone industry throughout 
the country to be held as a monopoly, or that legislation 
on the fucure of telephony in these kingdoms should 
discourage the undertaking of exchange systems within 
telephone areas by independent enterprise. The committee 
is therefore of opinion that the Council should strongly 
urge on the Government that such legislation may have 
the further effect of removing existing disabilities to the 
carrying out of the recommendation.” It was mentioned 
that the Council hed already decided to cause an intimation 
to be forwarded to the Government that, in the event of 
the latter desiring to communicate with the Institution, this 
body would be prepared to express any views which might 
be held as to the effect of possibly pending legislation upon 
the electrical engineering industry of this country. It 
should bo added that tho reading of the minute evoked 
considerable applause. 


Electricity versus Steam.—Tho experience gained 
on the trolley lincs round Dublin show that electric tram- 
ways which aro well cquipped can successfully compete 
with railways using steam-engines. This is largely due to 
the quick access between any two given points of the 
tramway on which a good service is provided at short 
intervals. We notice in the Street Railway Review some 
interesting figures concerning an inter-urban line near 
Wilkesbarre. One terminus of this line is at a town of 
about 3,000, and the other at a popular pleasure resort. 
The line, which is 12 miles long, passes through 


several villages, the largest of which has only 
500 inhabitants. The town of Wilkesbarre, which 


is connectcd with the systom, possesses some 40,000 
inhabitants. Whea the line was equipped with ‘steam 
plant it was operated at a loss, but since it has been con- 
verted for electric traction, considorable profit has been 
earned. One interesting item showing the relative merits 
of steam and electricity is that during the last month the 
steam-engines were in use, the coal bill for two locomotives 
was just five times the cost of coal for the whole power 
station during the first month the electric cars were in 
use. A high-voltage transmission is used on this line, with 
a potential of 8,000 volts, by which a regular voltage is 
obtained. Of course transformers and rotary converters 
are placed at different parts of the lino. 


Insulation Against High Potentials.—Mr. Charles 
P. Steinmetz has recently patented an interesting develop- 
ment in tho art of eliminating occluded air from dielectrics 
intended to withstand extremely high potentials. The 
mothod is described in the following way in the columns of 
tho Electrical orld: In the construction of condensers, 
transformers, etc., for high-frequency currents or oscillatory 
discharges of very high tension, it is customary to exhaust 
the air bya vacuum pump and fill the space with insulation 
melted and poured in. Tho organic materials customarily 
used, such as paraffin, occlude air with such tenacity that 
in spite of the vacuum sufficient air remains in the insula- 
tion to causc heating under the high-frequency alternations 
of electrostatic stress, and ultimately to disrupt the dielec- 
tric. The improvement consists in filling the spaces first 
with a light liquid hydrocarbon, which readily penetrates all 
of the cavities, and is so chosen that it boils above the melt- 
ing point of the permanent insulating material, but below 
the temperature at which the latter is applied. The hydro- 
carbon is then eliminated by heat or the vacuum pump, or both 
combined, carrying with it all traces of air, and the melted 
insulating compound is admitted. Any trace of the hydro- 
carbon vapour will combine with the insulating material or 
be harmless, inasmuch as it is itself a good insulator. The 
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apparatus may be assembled in a tank of the bydrocarbon 
and then removed ard placed in the moltcd insulating 
compound, the heat driving off the hydrocarbon vapour 
without the use of an air-pump. Sxitable hydrocarbons 
are benzine, keroseno, the alcohols and gnsolenc, the latter 


being preferred. 


Niagara in Winter.—VWe notico in our contemporary, 


tho Western Electrician, an interesting description by Mr. 
Orrin E. Danlap of tho troubles which havo occurred from 
ice in and around Niagira Falls this winter. 


be resorted to in order to keep the waterway clear. On 
tho Canadian sido of the river the cars of the Niagara 
Falls Park and River Railway Company wero forced to 
stop running for days owing to Jack of water power caused 
by the ice shutting off tho supply. The author adds that 
ono of the most remarkable sights in Prospect Park was the 
ico formation on the electric light wires. At Prospect 


Point the extent of this icy formation excited much atton- 


tion. From the falling spray of tho falls tho ico gathered 
on tho wire until it was nearly, if not fully, a foot in 
diameter, and betwcon the trees right at the point it hung 
down in a festoon nearly to the ground. Further back in 
the grove of the park tho wires were also heavily covered 
with the icy coating, and appeared like hugo cables of white 
metal. The sides of tho trees facing the falls wore whitenod 
by the ico until they looked like purest marble, while the 
other side showed the bark. To walk down through tho 
park to the point and thon turn around brought about a 
transfofmation scone of wondrous beauty. Prospect Point 
is now protoctod by a slender iron railing instead of by tho 
stone parapet wall of old. Tho ice on tho rivor side of 
this railing was many fcet thick. 


A Rapid Photomoter.— Wo notice in tho Electrical 
World ot New York an illustrated description of an improved 
form of photometer designed by Mr. Hart, of tho Fostoria 
Incandescent Lamp Company, U.S.A. Tho photometer is 
intended to be uscd in lamp manufactories for testing with 
groat accuracy and rapidity tho candle-power of lamps. It 
consists of the usual photometric bar carrying a metal 
scale graduated in inverso squares and having tho 16 point 
in the contre. Dy this arrangement tho photometer 
is directly reading when a 16-c.p. lamp is used as a 
standard. Tho photometer carriago has a screen of the 
Lummer-Brodhum type, for which great accuracy is 
claimed. Of course, othor screens can be used if desired. 
An arrangement exists by which both the standard lamp 
and the lamp to be testod can bo rotated when the test is 
being made. The speed provided is about 180 revolutions 
por minute. At the end at which the lamp to bo tested is 
introduced aro two spindles, which terminate in a lamp 
socket. Theso two axles revolve about a vertical axis, 
and tho arrangements provide that a revolution through 
180deg. is automatically given when a certain lever 
is pressed. In this way, while the operator is observing 
tho lamp in ono socket, an attendant is replacing 
ono. which has been tested in the other. A motion 
of tho lever is all that is required in order to bring 
a fresh lamp into position, and in this way a largo 
number of these can bo tested in a very short time. The 
fact that the lamps aro revolving prevents any trouble 
arising from the angle at which the filaments aro placed 
with respect to the photometer. Finally, rheostats aro 
provided, so that tho voltage of either lamp can bo varied 
at will. It seems to us in euch a case to be rather prefer 


It seems 
that there has been an unusually large quantity of ice 
going down tho river this year from Lake Erie, and 
that this has caused a great deal of trouble in the 
canal of the Niagara Falls Hydraulic Power and Manu- 
facturing Company, whero considerable blasting has had to 


able to keep the voltage on both the standard and the lamp 
to be tested the same, so that any slight variation of voltage 
may not cause great errors in reading the candle-power. 


The Electrical Fuse.—It is not often that the infor- 
mation published in the Scientifis American is behind the 
timos, but an articlo on the above subject in its issue for 
March 4 might havo beon intoresting reading 20 years ago. 
In it the author, Mr. A. D. Adams, carefully explains the 
use of Ohm’s law in calculating electric circuits, and pro- 
ceeds to deduco from such calculations the advantage of 
having a fuso in all electric circuits. In this process he 
commits a number of errors, which we can only hope are 
unintontional. For instance, ho says: The heat developed 
in any conductor depends on the number of amperes 
flowing, and if the amperes are sufficiently increased in 
any caso the conductor may bo made red hot, white hot, 
or melted. As the electric current is costly we cannot 
afford to let much of it bo wasted in heating conductors 
that produco no useful effect thereby, and we consequently 
proportion tho wires of an electric circuit so that their 
resistance in ohms is small, and thoro is but little heat pro- 
duced in them by tho clectric current. Lamps and motors 
form most of tho resistanco of the electric circuit, and in 
them most cf the heat is produced and work done." The 
author should surely rememberthatthe heatingof a conductor 
varies with the square of tho current, and, certainly, speaking 
of motors, tho question of work should come before that 
of heat. Further on he considers tho question of arrange- 
ment of circuits, and then describes by implication the old 
and almost abandoned methods of using distributed fuses, 
which are placed wherever a decrease in section occurs. 
Ilo also argnes in favour of the fuse that it can be 
replaced for an insignificant sum, while he thinks the 
alternative would bo to rewire the whole building. All 
thoso arguments, which aro more or less correct, savour of 
the days when electric lighting was in its infancy. 

Tho Efficiency of 200-Volt Lamps.—The Elektro- 
technische Rundschau quotes tho results of some experiments 
recently carried out in Karlsruhe to ascertain the life and 
efficiency of 220-volt incandescent lamps. No less than six 
different makcs of lamp (all German, we presume) were 
subjected to tho test, the first measurements with the 
photometer taking place after the same had been burning 
15 hours, when tho energy consumed was also determined. 
Subscquent to these measurements, the lamps were sub- 
jected to an endurance test on a 220-volt circuit. After 
344, 792, and 1,150 working hours respectively, measure- 
ments wero again taken to determine the energy consumed 
and the candle-power of the lamps. The graphic representa- 
tions of tho values so discovered show that the lamps, when 
new, consumed from 3 8 to 4'5 watts per candle, while the 
actual candle-power of 16-c.p. (nominal) lamps amounted to 
between 11:4 c.p. and 149 c. p., that of 10-c.p. (nominal) 
lamps being only 8 c.p. After 600 working hours the 
16-c.p. lamps wero found to consume four to five watts per 
candle-power, tho intensity of the light given varying 
between 117 c.p.and 142 cp. Thus the tests proved 
anything but favourablo relative to the bulk of the samples. 
The energy consumed is considerable compared with lamps 
of lower voltage, and tho candle-power decreases rapidly 
with the Lour’s run. This is especially the case with 
10-c.p. lamps, which must, indeed, be termed unserviceable. 
Individual lamps supplicd by the same firms differed con- 
siderably, both as regards candle-power aud efficiency, 
which must be ascribed to careless grading. A variation 
in the voltage amounting to 1 per cont. effected a change 
in the candle-power of 6 to 7 per cent., which agrees with 


observations repeatedly made in regard to 110-volt lamps. 
In conclusion, it is remarked hat the introduction of high. 
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voltage lamps will be of little advantage so. long as their 
efficiency remains so much behind that of ordinary lamps. 


Inductive Loads on Transformers.—Prof. D. C. 
Jackson communicated a paper to the North-Western 
Association at Milwaukeo on the effect of inductive loada, 
such as arc lamps and motors, on alternating-current trans- 
formers. The facts of the paper aro not new, aa every 
station engineer who bas had experionco with altornate- 
current working knows the way arc lamps and motors 
interfere with the voltage of their systems. In tho paper 
Prof. Jackson assumes three differont 5-kw. transformers in 
which the drops due to magnotic leakage wore respectively 
5, 5, and 7 per cent. Tho rosistance drop in cach case was 
assumed at 2 per cont. and the voltago on the secondary 
terminals 112. Tho author then points out that whereas 
on à non-inductive load tho voltages at full load would: bo 
about 109:6 ; with an inductive load due to arc lamps with 
a 70 per cent. power factor the extra drop would cause a 
voltage of 108 on the first transformer, 1064 on tho 
second transformer, and 1038 on the third trans- 
former. The author therefore advises that in every 
case the reactive drop due to magnetic leakago in a 
transformer should be measured. He advises the following 
procedure: Short-circuit the secondary coil through an 
ampere-meter and connect the primary coil to a lightiag 
circuit through a variable resistance. Adjust tho resistanco 
until a normal full-load current is indicated by tho ampero- 
meter. Then the reading of a voltmetor across tho 
terminals of the primary coil gives tho total drop of 
pressure. The reactivo drop may be deduced by taking 
the square root of the differonce between the voltmeter 
reading and resistance drop. The resistance drop is found 
directly from the copper loss by dividing it by the ampere- 
meter reading. He also points out the importance of 
determining the power factor of the src lamps and motors 
when selecting between different makers. 

A Rectifier for Alternating Carrents. — 
For many purposes in which electricity may be used, 
says Dr. Kalischer in the Zlektrotechnische Zeitschrift, tho 
direct employment of alternating currents is not con- 
venient. 


and closing of the circuit. 
without these defects, and adapted to work in conjunction 


with alternating currents, would therefore appear desirable. 
This has been rendered possible by tho recently published 
discoveries made independently by Messrs. Pollak and 


Graetz, who have utilised certain properties of aluminium 


to assist in rectifying alternating curronts by employing 
anodes of this metal in conjunction with certain clectrolytic 
solutions, such as, for instance, potash-alum and soda- 
alum. By this means a very great resistance may be 
opposed to the passage of the current in ono dircction, 


which is, indeed, quite prevented provided its E. M. F. 
does not exceed a certain maximum. 
from the foregoing that if. we connect one or several 


such cells, as may be necessary (in sories), possessing 
aluminium and lead or carbon electrodos in circuit with an 
alternate-current generator and tho primary winding of an 
induction coil, the current will be able to circulato through 


this winding only when the aluminium forms tho cathode, 


so that the coil will be alternately choked and opened with 
perfect regularity. By employing two cells or g:oup of 
cells, it is further possible to excite two induction coils 
simultaneously, and so to fully utilise the current gene- 


In consequence of this, ono has been forced to 
make use of intermittent direct currents. But tho 
rectifiers with movable parts finding employment for this 
purpose are more or less unreliable and irregular in their 
action, besides which a loss of energy is represented by 
the sparking which occurs at the contacts upon the opening 
Tho substitution of a rectifier 


It is obvious 


333 


rated. It need hardly be added that a part of the alter- 


nating current may bo omployed for other purposes without 
in any way interforing with tho action of the induction 
coils. Electro-plating baths might also be connoctod, as 
will bo readily understood, and at the samo time a portion 
of tho current from the common sourco of generation 
transformed into a continuous curront through tho modium 
of tho arrangement of connections suggested by Messrs. 
Pollak and Grae: z.“ 


An Electric Torpcdo.— Tho Duily Chronicle on 
Saturday Jast contained a minute description of an inter- 
view betweon ono of their staff and a Swedish electrician 
named Axol Orling. Mr. Orling has come over to London 
to show & wonderful invention he has just made for 
controlling torpedocs from the shore without any wire 
connection. We understand that tbe torpedo is to be 
called tho Orling-Armstrong torpedo, but thero is nothing 
in the intorviow to indicate why the last namo has been 
added. When wo como to the description of the torpedo 
itself, the scientific terms employed become somewhat 
mixed, but, of course, it is impossible to say whether 
this is duc to the Dai) Chronicle reporter or to Mr. 
Orling. After a fow preparatory questions, the follow- 
ing conversation is reported to have takon place. In 
reply to the leading question by the reporter as to the 
gencral principles under which the miracle was obtained, 
and as to whether it was by magnetism or wireless 
telegraphy, Mr. Orling answered, No; if you ask mo to 
express the general principle of my invention I may say, 
briefly, that it is a ncw means of transmitting motor power 
by means of rays of light." “X-rays?” I asked. Well, 
I am not exactly prepared to give them a name,” was the 
cautious reply, but the light which I transmit from the con- 
trolling or steering apparatus on shore (or ship) to the torpedo 
attachment is transmuted thoro into electrical induction.” 
* Dut is not that something liko the wireless tolegraphy of 
Signor Marconi?” ‘No; tho difference betweon him and 
mo is this, that I can concontrato my waves of light, while 
he cannot do this with his waves of sound." Just so; 
and you call this à now means of transmitting electrical 
power?“ “Yes, that is tho best way of putting it.” Aud 
within what spaco limits, then, do you claim to direct the 
movements of your torpedo 1" “ As far as tho eyc—naked, 
or with tho aid of a telescopo—can reach—that is to say, 
from the shore to the horizon—which is about six miles; 
but, of course, if I tako my stand on a shoro-height, or on 
the deck of a ship, way area of view will be very much 
wider." But then how about darkness, when you cannot 
sco?” "Ob, yes. I can sco the whereabouts of my 
torpedo even in tho dark by mcans of an electric lamp 
surmounting the rod projecting out of the watcr—a lamp, 
on tho other hand, which cannot bo visible to tho enemy 
by reason of the fact that its shade is always turned 
towards him." After this, we are not surprised to 
hear that tho invention surpasses anything that has 
hitherto been known. A speed of 22 knots is to be 
obtained on the torpedo, and as far as. wo can read, there 
is no limit as to tho distance it will go without recharging. 
It would seem, for instance, that a 12 miles’ course 
would be nothing unusual. Mr. Orling also devises 
a small torpedo which can be discharged ahead of 
the larger one in order to break through any 
obstzuctions, such as torpedo nets. The most satis- 
factory point of tho intervicw is that the apparatus 
is now in the London Docks, and that it will be tried in 
England, when the members of the Press will have an 
opportunity of seeing it. Until then we are afraid that 
the real facts of the case will not be known, in spite of the 
interview in the Daily Chronicle, 
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ELECTRIC TRAMWAYS AT BLACKBURN. 


Wo have on two separate occasions describod the electric 
lightiog works at Blackburn, and in our issue for April 30, 
1897, the provisions thon contemplated for clectric traction 
were detailed. Since that date tho consulting ongineers 
to the Corporation (Messrs. Lacey, Clirehugh, and Sillar) 
have designed the completo arrangoments for driving the 
trams on two sections by electricity. The works nro now 
practically completed, and the sanction of the Board of 
Trado is expected in time to allow the servico being started 
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^ Thi Station Plant.—The consulting engineera have paid 


special attention to tho arrangement of the plant in the 
station in order that the most economical results may be 
obtained. They have also so specified the generating seta 
for the traction plant that they can supply on vo the light. 
ing switchboard. It will bo remembered that at Blackburn 
the centre of tho town is supplied on the direct-current 
three-wire system with 110 volts on the consumers’ lamps 
and 220 volts across the outside wires. Tho new traction 
£0:8 (Fig. 1) aro arranged with two commutators, which are 
connected in scrios for traction work and in parallel for 
lighting purposes. Theswitcb,ecen on tho frontof thedynamo 
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FIG 1.—T.e Px«lli.£-3lemazs Sets ured for the Blackburn Tramways. 


by Easter. The Corporation of Blackburn at present own | in Fig. 2, is designed so that tho machine can be quickly 


some 14 miles of tramways, and have secured parliamentary 


powers to equip two other extensive routes. The line to 
Darwen is ulso now Corporation property, and is being 
worked by the Blackburn authoritics. . When the full 
powers ovor these tramways were securcd, Mr. A. S. Giles, 
the borough electrical engineer, was converted at once into 
the tramway engincer for the town. Mr. Giles has there- 
fore had an ample opportunity for comparing the advan- 
tages of electric motors over steam- engines, as the service 


Fic. 2 —The Traction Gerera'o:s at Blackburn. 


at present is being given hy steam locomotives. From 
tbe costs per car mile obtained with these we see every 
chanco of electric traction in Blackburn making another 
record. The two sections now about to be opened are 
those going to Preston-road and Witton respectively. The 
total length of theso two sections is four miles, and for 
a good portion of the way double tracks are provided. At 
places in the centre of tho town, whero the width of tho 
road is limited, different routes for the out and home 
journeys ar» arranged. | 


thrown on to the lighting mains if need be. The advan- 
tage of this was proved this winter, when through 
the careless opening of a new range of steam-pipes 
one of the olectric lighting engines was disabled. 
There were at the time no cables from the traction 
plant, but temporary wires were quickly run, and 
within 20 minutes a supply from this source enabled 
the whole of the lighting to be resumed. The only 
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FIG. 4 —The Traction Switchboa-d. 


d.fficulty was that small wires only were Available for the 
connections, and that the usual density of 1,000 amperes 
per square inch was largely exceeded. The two steam 
dynamos now installed consist of Bellis;a engines coupled 
to Siemens's direct-current dynamos. Tho armatures of 
these dynamos, a3 described above, are wound with two 
distinct sots of wires connected to two commutatora. The 
output of tho machines with the two circuits in serie: is 
about 250 amperes at 520 volts The general plan ot 
the electricity works as now arranged is shown in Fig. 3. 
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At present, howover, there aro only two of tho now battery 
of four boilers installed. Also in the new enginc-room the 
two traction sets arc placed farther down the room than 
shown. The space between them and tho old engint-rooin 
is occupied by a new 200-kw. alternator, made by the 
Electric Construction Corporation. This alternator is 
coupled to a Willans engine, and is driven at a speed of 
250 revolutions per minute. 

The new switchboard for the traction plant is illustrated 
by Fig. 4, whilo Fig. 5 shows diagrammatically the con- 
nection used. This board was a!so supplied by Messrs. 
Siemens Bros., who are the contractors for the whole of the 
traction plant. All the necessary recording voltmetors for 


insuring that the Board of Trado regulations are complied 
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water. It is found that when tbe mills are shut down at 
the end of each week tho water-level rises sufliciently to 
flow right over the first wall. In this way tho water in the 


‘condensing pond can be frequently changed automatically 


without interfering with any water rights. 

The track over which the electric trams are to run is, 
with the few unimportant alterations, the same as that laid 
down for the steam trams. The raile, which weigh 88lb. 
per yard, provide the necoasary stiffuess, and the altera- 
tions mado have been chiefly duo to the neod of altering 
bad curves, etc. In such cases, rails weighing 92lb. per 
yard have been used for the new work. In the roadwork 
necessary for the alterations, and for fixing the poles for 
the trolley lino, all work within 18in. of tho tramway rails 
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with are provided, together with tho multiple-way switches, 
to enable them to be connected to the end of any feedor or 
to the rails at the feeding points. 

The next addition to the station is to consist of a 400-kw. 
steam dynamo, also to be supplied by Messrs. Siemens 
Bros, which will be placed at the farther end of the new 
engine-room ; aad, besides this, provisions are now being 
made fora condensing plant. This will be placed below 
the ground level, and will encroach on part of the space in the 
boiler-house. Condensing water is to be obtained from the 
Blackwater brook in the following somewhat novel way : 
Where this stream passes the works it is confined to its bed 
by walls at either side. In order to make a condensing 
pond, two transverse walls have been built across the bed, 
and a duct provided to carry the ordinary volume of stream 
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id. 3.—Plan of the Electricity Works at Blackburn. 


The repairs 
outside this have been carried out under the supervision of 
the borough engineer. 

Great care has beon bestowed on the design of the over- 
head trolleyline and its accessories in Blackburn, both by the 
consulting engineers and by Mr. Giles, who has superintended 


has been done by the tramway department. 


the carrying out of the arrangements. As a result of tho 
careful selection of the position of the post, tho number of 
strain wires at the corners has been reduced toa minimum. 
The general appearance of the line as we saw it last week 
is most pleasing, and the three following illustrations 
(Figs. 6, 7, and 8) will give our readers & good idea of the 
arrangements. Wherever a double track is used, the central 
pole construction has been adopted, as shown in Fig. o. 
This view was taken just outside the entrance of the 
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Municipal Park on the Doston-road of tho route. On this 
part of the Jine, which is fairly straight, it has been possible 
vo place the poles a good distance apart, so that an arc lamp 
is placed on every alternate pole. In other parts of the 
route one arc lamp on every third polo is found to be quite 
enfficiont for lighting the stroots. The arc lamp seen in 
Fig. 6 is supplied from tho alternate-current mains. Fig. 7 
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These are cquipped with the usual complement of switch 
fuses, by which either section of the line can be isolated at 
will, and also with lightning arresters. Pilot wires are led 
from these switch pillars back to the central station, so that 
a record of the voltage at the end of the fecder or of the 
voltage of tho earth returns at this point can be ascortaincd, 
or, if wished, can be recorded on a recording voltmeter. 
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was taken at tho corner where a double track is divided into 
two single tracks. In this case, of course, the central-pole 
construction changes into two of the sidc-pole type, as can 
he teen in the distance. This photograph is taken in the 
central portion of the town, where direct currents aro avail- 
nble; hence a shorter arc lamp is used. The remaining 
view (Fig. 8) shows a typical arrangement with side poles. 


\ 
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Fic. 6.— Ius Ceutral-l’ule Overhead Coustructiou at blachbucu. 
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On practically every pole along the route incandescent 
Jumps are fixed, which ure supplied from the electric lighting 
mains Tho arc lamps will be turned out about midnight, 
after which timo the streets will be entirely lighted by 
these incandescent lamps, which aro of 32 c.p. Four feeders 
leave tho central station at prcsent, and communicato to 
different parts of tho overhead trolley. "These are arranged 
‘lo terminate in scction pillars, as shown in detail in Fig. 9. 


Tho design of these pillars is a very neat one, and when the 
doors are opened ample access is provided to the switch 
fuses and other apparatus which may rcquire adjustment. 
One feature in which Messrs. Lacey, Clirehugh, and 
Sillar havo made a radical departure in connection with 
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1d. 7.—A Neatly-HKuyiuecteu Curner lu the Trolley Wires. 


the overhead work is in the arrangement of the guard 
wires. They have succeeded in persuading the postal 
authorities and the National Telephone Company that 
guard wires arranged in the form of a cradle underneath 
their lines would be more efficacious than guard wires 
placed immediately over the trolley wire. This procedure 
has been adopted, and the guard wires under the telegraph 
and telephono wires have been erected at the expense of 
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the tramway department. In ono or two cases even changes | Althongh this system is new in England and bas not yet 
of route have been made in order that a largo number of been passed by the Board of Trade, we consider that it 
should give every satisfaction. It will be remembered that 
a similar arrangement has been adopted in Germany by 
the Verband Deutscher Elektretechnisker for tho protec- 
tion of the public. 

At present cight 60-passonger cars have becn supplicd, 
and theso will be sufficient to work the two sections which 
aro already equipped. As further extensions are added, 
of courso tho rolling-stock will havo to be increased. These 
cars are shown in plan and elevation in Figs. 10, 11, and 
12. It will bo seen from this that one special feature in 
the car itself is the good platform spaco provided at either 
end. This, it is claimed, will allow of the passengers 
being able to leavo tho car in much less time than with 
the usual restricted outlets. Tho car bodies were provided 
by Messrs. Milnes and Co., the noted carriage builders of 
Birkenhead, and are fitted with everything necessary to provido 
for tho passengers’ comfort. In this respect they form a 
vast improvement on tho tramcars to which the Black- 
burn people are accustomed. The hogie trucks wero 
manufactured and supplied bv the J. G. Drill Company, 
of Philadelphia, through their London agent, Mr. Maskell 
E. Curwen. The trucka are of the maximum traction 
type, as shown in Fig. 13, in which large driving wheels 
and small trailing wheels are used. The Drill trucks aro 
so well known that it is unnecessary to describe them in 
detail, especially as the illustration shows very clearly the 
working parts. The solid-forged iron frame of the truck 
is perhaps its greatest feature, and tho arrangement of 
springs js such as to give great ease in running. Tho 
— makers inform us that the same type of truck is being 
Fig. 8.— The Side-Pole Construction at Placiburn. used, or is about to be used, at St. Heleas, Glasgow 
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Fid. 9.—‘The Section Pillars uscd at Blackburn. 


telephone wires may cross the track at one place instead of | Dublin, and Liverpool. The makers claim great advantage 
being spread out over a considerable distance. from the fact that the whole sidebar of the truck is in one 
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piece, free from any bolts or rivets which are liable to work 
loose under the strain to which they are subjected. 

We regret not to be able to give a drawing of the 
motors at present. They are of the four-pole type with 
steel shells and the usual spring suspension. The brushes 
are of carbon, set at an angle, and the commutators on the 
occasion of our visit showed that the motors wero running 
sparklessly. These are the first motors of the enclosed 
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Diagrams Figs. 17 and 18 show the arrangoments of the 
two motors when connected in series and also when in 


parallel. In the case of one motor being disabled, a com- 


mutatorat the baseof the controllerallowsof that motor being 
completely disconnected from the circuit. When this commu- 
tator is rotated through 180deg., it so arranges the resistances 
and the motor remaining serviceable (Fig. 18), that the car 
can be taken back with the single motor. 


Tho usual 
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FIGs. 10 AND 11.—Plan and Elevation of the Cars supplied by Messrs. George T. Milnes and Co. 


type made by Messrs. Siomens Bros, who have a large 
number of orders for them from other linos now in course 
of construction. 

The controllers uscd on theso cars aro of tho Siemens 
series-parallel type, which seem likely to havo a great 
futuro before them. Tho general arrangement of the con- 
troller can be secn in Figs. 14 and 15, while the complete 
diagram of connections is given in Fig. 16. The great 


arrangements of canopy switches havo been provided, so 
that the curront can be cut off from either end of the car. 
In the switch used for this purpose thore is a very neat 
arrangement of carbon points for taking thespark at break. 
For this purpose, two carbon pencils projecting through the 
base of the switch aro held by springs against the main 
contact bar. When the switch is broken these carbon 
pencils are f »rced out, and maintain contact until the metal 


FIG. 19. —End View and Ialf-Section of Car. 


feature in the controller is the use of quick-break double- 
contact switches for making the various changes. These 
switches, which are seen on tho left-hand side of the con- 
troller in Fig. 14, are provided with carbon breaks, which 
effectually prevent any damage being done to the main 
contacts when the current is broken. The quick break 
and the great length between the contacts after interrup- 
tion are perhaps, however, the chief factors in the preven- 
tion of destructive sparking. The arrangement of cams 
for working these switches can be seen in the illustration. 


Fig. 13.— General View of the Brill Maximum Traction Truck. 


surfaces aro some distance apart. The resistances used in 
connection with the controllers consist of iron strip for the 
main circuits, and German-silver wire tor shunting the 
fields of the motor. 

The other novel features in the Blackburn cars are the 
trolley and trolley head, both of which are of English 
design, and contain essential improvements over previous 
practice. Thus in the trolley gear, shown in Fig. 19, the 
use of oxternal springs is entirely dispensed with. The spring 
necessary to keep the trolley wheel firmly against the wire 
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14 AND 15. —The Siemens Series-Parallel Controller. 
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is placed inside the pulley standard, and the tension can be 
easily adjusted from the bottom. The next point is the 
arrangement for carrying the current to the base. This, as 
will be seen by the illustration, is such that the whole 
trolley can be turned round without putting any set on the 
insulated conducting wires. Ball bearings are provided to 
take the weight of the trolley and pole, and also again in 
the trolley head (Figs. 20 and 21). As a result, the trolley 
»asily follows the wire, even when, with the side suspension, 
there is a considerable distance between it and the centre 
of the vertical pillar. 

In conclusion, we must congratulate the consulting engi- 
neers (Messrs. Lacey, Clirehugh, and Sillar) on the results 
they have attained, and on the fact that they have used 
English designs, involving radical departures from American 
practice. e contractors, Messrs. Siemens Bros., have put 
good engineering work into the electrical equipment, and 
the results should be a low maintenance account. This will 
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the returns to the batteries as shown. It will be noticed 
in the diagram that a fourth vertical bar is shown crossing 
both sets of horizontal bars. This fourth bar is not con- 
nected to any standard instrument, but straight through to 
the meters. This is often useful when it is not required to 
have & standard instrument in circuit, and when, for 
example, tests are being carried out by means of the 
ammeters fixed on each circuit. It will readily be seen 
that the bars, plugs, etc., must be so proportioned as 
to deal with currents required in actual practice, and 
it will be found advisable not to work at too high 
a current density at plug connections, etc. Before 
leaving the plugboard, it might incidentally be  men- 
tioned that the plugs are shown in position connecting 
balance A to the watt-hour circuit, and balance B to the 
ampere-hour circuit. Referring once again to the multiple 
switches, it must be borne in mind that two sets are 
required, one set for the ampere-hour meters and the other 
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FIG8. 20 AND 21. —The Trolley Head with Ball Bearing, designed for the Blackburn Trams. 


be appreciated by the Blackburn Council, and their engi- 
neer, Mr. A. S. Giles, will we trust, find that his efforts 
to give &rapid and efficient service will be duly recompensed. 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A.M.I.E.E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page 231.) 


. . Continuing now with our circuit, we may explain what 
purpose the connecting bars already mentioned are intended 
to serve. What is really required, is to make it possible 
to connect any of the standard instruments (for current 
measurement) with either the ampere-hour or watt-hour 
time-test circuits. Assuming that Thomson balances are 
employed, and that three of these are used, Fig. 14 shows 
how any or either of these instruments may be connected 
on to either of the above circuits. Looking at the diagram, 
it will be seen that one pole of each circuit is connected to 
a horizontal connecting bar. At right angles to these 
two bars are four similar ones, the horizontal and vertical 
bars being insulated from each other by means of ebonite, 
fibre, or slate slabs. At the points where these two sets of 
bars cross each other, holes are drilled right through the 
two bars and insulating material, the horizontal bar bein 
tapped so as to enable a contact plug to be iüsexted 
through the face of the vertical bars and to be screwed 
home into the horizontal ones. The plug itself has 
& contact surface on it, so as to enable it to sit on 
the face of the vertical bars and make good electrical 
contact. Three of the vertical bars are connected direct 
to the standard balances (or other standards employed), 
and thence to another set of vertical bars separate and 
distinct from the first. Crossing this second set of vertical 
bars are two more horizontal ones, to which are connected 
the leads connected direct to the meter-testing racks and 


boards, the returns from the two meter circuits being 


taken to the adjusting resistances and then direct back to 


for the watt-hour meters. It is then possible to be carrying 
out tests on the two different classes of meters at the same 
time. An arrangement for obtaining similar results may 
be arrived at by substituting multiple switches in place of 
the plugs and bars. Four multiple switches of four con- 
tacts each would be required. The leads which are shown 
connected to the four horizontal bars would be carried to 
the centre points on the four switches, the leads to and 
from the balances, and the through connection, being joined 
up to the four contacts on the four switches. Leaving the 
“ plugboard," our circuit is carried to the testing racks and 
boards ; and a most useful arrangement along testing racks, 
etc., is to have screwed lengths of copper strip some 2ft. in 
length, each having terminals riveted on to the ends, or 
fitted with bolts and nuts, under which a wire can be 
clamped. These lengths of copper should be screwed 
about lft. apart, and between these gaps the meters can 
be connected. It will be found that if this is done, three 
lengths of strip can be screwed along each shelf of the 
testing racks, shown in Fig. 2, these being 1ft. apart and 
lft. from either end. If terminals are used riveted to this 
copper strip, connecting pieces of copper rod should be 
used, the ends being bent at right angles to the rod itself, 
and of just such a length as to drop into the terminal 
holes. By this means “looping gaps," when not required 
forlooping in meters, are expeditiously made continuous. 
If bolts and nuts take the place of terminals, the copper 
rod connections are replaced by flat links made to slip over 
the bolts. This system of copper strip looping in con- 
nections saves a very large amount of time, besides 
keeping the circuits free from straggling connecting 
wires, which are always a source of trouble and annoy- 
ance. Of course, all terminals must be of ample size, and 
the author has found the ordinary thumbscrew terminal 
answer very satisfactorily ; but perhaps bolts and nuts are 
more efficient from a contact point of view. Leaving the 
meters, the circuits are continued on to the adjusting 
resistances. Here a large field as regards choice lies open 
to us, and we will consider several types of resistances 
suitable for all requirements. 
Resistances.— The resistances to be used in the main 
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circuit must be able to carry without any risk currents 
ranging from a fraction of an ampere up to several 
hundred amperes if required, and also to enable the 
current in the circuit to be kept constant by means of an 
adjustment. Moreover, the method of the adjustment 
must be such that it is performed steadily and as uniformly 
as possible. If, therefore, a typo of resistance is employed 
using a switch moving over a fixed number of contacts, 
connected to different points of a resistance, the resist- 
ance between the contacts must be so arranged as to 
allow of a dan fine adjustment to be made; other- 
wise great difficulty will arise in keeping such instrumenta 
as standard balances from working in & most unsatis- 
factory manner as regards meter testing. The author 
has tried many different types of resistances for keeping 
the current in the main circuit constant, and has finall 

arrived at the conclusion that a form of resistance which is 
almost imperceptibly cut out or in, and which does not 
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Fic. 14.—A B, Ampere-hour; W H, Walt-hour ; , Fuse; A M 


depend on fixed resistances between contacts, is the best. 
Although much objection is sometimes urged against liquid 
resistances, no doubt a large proportion of this objection 
is without reasonable foundation. For currents from 
25 amperes and upwards, liquid resistances are almost 
entirely used in Bradford, and from the results obtained 
there is no room left for doubt as to reliability or useful- 
ness, The form and particulars of the liquid resistances 
used in Bradford will be described in the next section of 
these articles. It now becomes necessary to find a suit- 
able form of resistance to deal with the small-current tests— 
that is, from 0:1 of an ampere up to, say, 10 amperes. 
Lord Kelvin’s form of resistance for this requirement 
is very useful and well known. A stranded resistance 
wire is wound either on or off an insulated drum, off or 
on to a metal one, and the adjustment is made by means 
of gear wheels operated by a handle. With this resistance 
it will be found that the current can be regulated to a 
nicety. The great advantage of this resistance lies in the 
fact that it can be varied evenly and continuously, and so 
all jumps in the current are obviated. This form of resist- 
ance cannot be used for heavy currents, and t care 
must be taken to ensure no detrimental heating of the 
resistance wire takes place. Five amperes is the heaviest 
current used on the particular resistance in Bradford. The 
type of resistance used for currents over five amperes and 
under 25 amperes is one very similar to the Kelvin 
resistance, the difference being that the sectional area of 
wire is, of course, larger; and in place of the wire being 
unwound from one cylinder on to another, a sliding contact 
is employed, operated by means of a handle. The resist- 
ance in circuit is increased or decreased by the movement 
of a copper contact strip sliding along the resistance wires. 
The dabor has mentioned the three forms of resistances as 
chiefiy employed at Bradford for meter testing. They 
have given most satisfactory results under many different 
conditions of testing. Of course, there are other forms of 
resistances which also work well. Among these may be 
mentioned a bank of lamps so arranged that lamps may 
be cut in or ont of circuit as required. This form, 
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however, is more suitable in cases where the full town’s 
voltage is employed—a practice, as mentioned before, not to 
be recommended, at any rate, as far as continuous-current 
work is concerned. There are also many forms of carbon 
resistances which are very useful. Some consist, of carbon 
plates, about 40 or 50 in number, which can be compressed 
and adjusted by means of a screw and the alteration in 
position of a metal plate. Resistances built up in this 
manner may be made to carry currents up to 100 amperes 
for short periods, and considerable adjustment is also able 
to be obtained. Carbon resistances consisting of carbonised 
cloth are also manufactured, and may with 8 be 
used for small currents — say up to five amperes. Here 
again the adjustment is carried out by means of tightening 
a nut which compresses the layers of carbonised cloth, so 
decreasing the electrical resistance in circuit. Resistance 
wire resistances, of course, may be used for the heavy 
currents if preferred, and give undoubtedly good resulta 


„ Ammeter; M, Meters; AR, Adjusting Resistances; A D C, Balances; 
T, Through Connecting bar 


if properly and carefully arranged. Whatever form ot 
resistance is adopted, however, the primary object should 
be secured, at any rate, and that is an adjustment capable 
of a regular and continuous variation, no jumps being 
caused in the current during an adjustment. 


( To be continued. ) 


THE DAVY IMPROVED ARC LAMP. 


The n&me of Mr. W. J. Davy has been associated with 
the design and manufacture of arc lamps for many years, 
but the lamp we are about to describe is an entirely new 
departure, and will be manufactured without any connec- 
tion with the previous commercial organisations associa 
with Mr. Davy's name. This latest lamp has been on view 
at Moorgate House during the past week, where every 
facility for inspection has been afforded. Owing, however, 
to the patent rig uar not being completed, we are 
unable to reproduce drawings of the lamp, which is of the 
enclosed type. The improvements claimed are based upon 
the fact that only one globe is used. "This globe is of the 
elongated bell form, and fits against an asbestos washer 
under the base of the lamp. It is secured and held against 
this by means of two strong springs acting on a steel saddle 
which embraces the globe, and presses against a metal cap at the 
bottom of this. This spring and saddle are used to convey 
current to the lower carbon-holder, which is fixed into the 
globe and is of a special type. It is split into four parts, 
and a collar is placed over the horizontal part of the holder 
clamping the four segments firmly against the carbon. This 
collar has a steel pin E across it, so that when the 
carbon is pushed into the holder it also pushes tho collar 
down, thus making the holder grip the carbon tightly. It 
also enables broken carbons to be easily extracted. The 
lampholder is centered inside the globe once for all, and in 
this way the lamp is an exceedingly easy oneto trim. "The 
upper carbon-holder slides in the hermetically-sealed tube 
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running up the centre of Jamp, and a somewhat similar 
grip is obtained in it. The arrangement in this case 
is that the upper carbon is at least 6in. or 8in. longer 
than necessary, in order that the heat of the lamp 
should never affect the holder. After the carbon has 
been burned down to this length it is used up in the 
lower holder. The feeding gear in the lamp is of a 
simple character, but designed to have a long range of 
motion in order that, with the large distance between the 
carbons required, the force given by the electromagnets 
may not vary appreciably. For this reason the rocking 
levers at the top of the lamp are furnished with quadrants, 
so that no difference shall be introduced by angular 
displacement.’ The actual feeding of the upper carbon is 
effected in the same way as was used in the earliest Brush 
lamps, except that the washer used to embrace the carbon 
is of much larger diameter. The dash-pot for preventing 
sudden fluctuations is an air one. We are afraid that 
more details would be unintelligible without drawings, 
but the following are some of the advantages claimed 
by Mr. Davy for his improved type. The first is that 
the sealing of the globe is practically perfect, so that no 
air gains admittance into the arc chamber. In this way the 
globe is not blackened to the extent commonly found with 
enclosed lamps; also, owing to the greater surface and 
distance between the lamp and glass, the deposit is not 
burned into the glass. The construction also allows of the 
globe being very easily cleaned. The lamp is particularly 
free from flaring, which Mr. Davy claims to be due to air 
getting into the arc. It is especially adapted for alternate- 
current working, and is remarkably silent. Its steadiness 
is, of course, impaired by the arc running round from side 
to side of the carbons, but this feature will be found in 
all enclosed lamps. The lamp complete weighs some- 
where about 14lb, and is less than 2ft. in height. 
The arrangements of the weather - proof case and 
the globe are artistically desiyned, so that the lamp 
presents a pleasing exterior. We understand that the 
lamps are being manufactured for the new company 
at an exceedingly cheap rate, and hence good financial 
results are expected. We hope, however, that in forming 
the company the inventor will not allow his new lamp to 
be handicapped by over-capitalisation. We are told that a 
capital of £60,000 is proposed, but as there will be no 
costly factory equipment, we fail entirely to see the 
necessity for such a large capital. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Wireless Telegraphy. 
BY G. MARCONI, MEMBER, 
(Continued from page 809, ) 


For each signal, however short, the armatures of the 
relay and tapper perform some very rapid vibrations 
dependent on each other, for it is the action of the relay 
which starts the tapper, but the tapper by its action inter- 
rupts the relay. The armature of the Morse recording 
instrument being rather heavy, and possessing a compara- 
tively large inertia, cannot follow the very rapid vibrations 
of the tongue of the relay, but remains down all the time 
during which the rapidly intermittent action of the receiver 
lasts. In this way the armature of the inker gives a 
practically exact reproduction of the movements of the 
key at the transmitting end, dashes coming out as dashes 
and dots as dots. 

Much has been said and written about coherers bein 
very unreliable and untrustworthy in their action, but 
must confess that this has not been in any way my expe- 
rience. Provided a coherer is properly constructed and 
used on a suitable receiver, it is just as certain in its action 
as any other electrical apparatus, such as an electromagnet 
or an incandescent lamp. I have coherers which were made 
three years ago that are now quite as good, if not better, 
than they were at that time, and we have had tubes working 
for months in most important installations without ever 
giving trouble. At the installation my company have 


erected at the South Foreland Lighthouse, which, as 
you probably know, is working to the East Goodwin 
Lightship, the coherer was mounted on the receiver 
when we first started in December of last year, and has 
done its work in a most satisfactory manner over since. 
I must call your attention to the object and function of 
the vertical wire, u. It has been by means of this addition 
to the apparatus that we have been able to telegraph over 
distances which have been so far unattained, I think I am 
right in saying, by any other method of space telegraphy. 
Tho way I came to appreciate the great importance of the 
addition of the conductor, w, and earth connection, E, to 
the apparatus was as follows (I take this data from a copy 
of a letter I wrote to Mr. Preece in November, 1896): 
When carrying out some experiments in Italy in 1895, I 
was using an oscillator having one pole earthed and the 
other connected to an insulated capacity, the receiver 
also earthed and connected to a similar capacity. The 
capacities were in this case cubes of tinned iron of 30cm. 
side, and I found that when these were placed on the 
top of a pole 2m. high, signals could be obtained at 50m. 
from the transmitter. With the same cubes on poles 4m. 
high, signals were obtained at 100m., and with the same 
cubes at a height of 8m., other conditions being equal, 
Morse signals were easily obtained at 400m. With larger 
cubes of 100cm. side, fixed at a height of 8m., reliable 
signals could be obtained at 2,400m. all round, equal to 
about 14 miles. These results seemed to point out that a 
system of transmitter and receiver designed according to 
the lines on Fig. 1—i. e., a radiator of the Hertzian type 
having one pole earthed and the other connected to a 
vertical, or almost vertical, conductor, or to a lofty capacity 
area, and a resonator consisting of a suitable receiver 
having similarly one terminal connected to earth and the 
other to an insulated vertical conductor—constitute a system 
of transmitter and receiver capable of giving effects at far 
greater distances than the ordinary systems of Hertzian 
radiators and resonators. 


( To be continued. ) 


RESUMED DISCUSSION. 


At a meeting of the Institution of Electrical Engineers on the 
9th inst. the discussion on Wireless Telegraphy," which stood 
adjourned from the previous meeting, was resumed. Prof. Silvanus 
P. Thompson presided, and intimated that he had received a tele- 
gram, dated noon that day, from Boulogne-sur-Mer, from Mr. 
Marconi, deeply regretting his absence in „ of being 
laid up with a bad cold. He added that he would reply to any 
points that might be raised in the discussion in writing. 

Mr. J. Gavey eaid he would like first of all to congratulate Mr. 
Marconi on the advance which his paper indicated as having been 
made in his system during the last 15 months. He (Mr. Gavey) 
was fortunate enough to have been associated with him in 
his earlier experiments, and took a share in those conducted 
across the Bristol Channel. The apparatus used was to a 
great extent untried, and it was a little uncertain in its action. 
They, however, succeeded in obtaining very good signals from one 
side of the Channel to the other, and learnt vam. to render it 
desirable to proceed with further experiments. Permission was 
obtained from the War Office for the use of one of the forts at 
Dover for experimental purposes, and the results of these trials 
furnished conclusions which had been verified by Mr. Marconi since 
and treated of in his paper. Thus, they proved thelaw of theequare 
of the height of the wire; they found with single elevated con- 
ductors that syntony did not come into effect at all, and that 
the distance increased with the square of the height. Again, 
assuming. that it were possible to transmit signals with 
two conductors 50ft. high, signals could also be transmitted 
over the same distance by using two other conductors of 70ft. and 
35ft. respectively, these figures giving the same product. He 
then went on to show where evidences of syntony bad been 
found. They came across a curious result bearing upon the actual 
height of the vertical conductor in the transmission of signale 
over land and sea respectively. Taking the experiments of the 
Bristol Channel as a guide, and other experiments also made 
by Mr. Marconi, he calculated that it required & height of 38ft. 
to transmit signale over a mile of water, and that there was a 
distinct difference in the tranemission of signals overland as com- 
pared with over water. Subsequently he found that the profeesor 
who was sent over here by the German Emperor to watch the 
experiments made obtained the same results in the course 
of his investigations in Germany, and attributed this differ- 
ence to the particles of dust floating in the atmosphere. He 
(Mr. Gavey) was afraid that he could not agree with this 
hypothesis. It was rather due to reflection of the water itself. As 
these experiments over water were generally conducted from con- 
siderable heights, from the high land overlooking the sea, he 
thought many of the waves that otherwise would go into space 
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were reflected back by the water, whereas on land they would be 
reflected into space or absorbed. He would ask whether a height 
of 20ft. was a practical working height with a fair margin which 
could be taken to work under all conditions, or whether this was 
the shortest height which could be obtained when skilled experta 
were at the transmitting and receiving instruments? When they 
found the discrepancy existing between the results overland and 
wa, they investigated every possible cause which might have led to 
the difference, and, naturally enough, they suspected the earth, 
for on the chalky downs at Dover it was very difficult to get a 
good earth at a moderate depth. They accordingly disconnected 
the earth and substituted an ordinary coil of wire, which was insu- 
lated. They found the transmiesion equally good. This capacity 
was eventually reduced to a strip of brass, and from that small 
capacity ib was found they could receive just as well as when they 
connected with earth. One speaker at the previous meeting of 
the Institution asked what amount of energy was taken up in 
a these results. Well, it was rather a question of 
uency than of energy. They had a very large coil 
capable of giving a 20in. spark, but, as a general rule, 
they adjus it so that with a five ampere current it would 
give a rapid vibration. Thus they got worse results with 10 
amperes and a slow vibration than with five and a rapid vibration. 
They aleo tried copper reflectors, and at firat he had hoped they 
were going to obtain very good results, as at a distance of half a 
mile they could pick up signals spreading over some distance 
in the open air, but when they extended the experiments 
they obtained very disappointing results—in fact, so disappoint- 
ing that those experiments after a time were abandoned. It 
appeared that even slight undulations, when they were in 
direct line with the two reflectors, were quite sufficient 
to prevent the transmission of signals. He gathered from 
Mr. Marconi’s paper that he had gained satisfactory results over 
distances of two miles. He must confess that it appeared to him 
(Mr. Gavey) that signalling by means of reflectors would be far 
more satisfactory than signalling by vertical conductors. If signals 
were transmitted from vertical conductors at stations within a 
limited range (and so practically in contact as far as signals were 
concerned). what was said at one station would be known at all the 
others. Reflectors would remedy this evil, and would be a practical 
advantage in the use of the system. Probably in his reply Mr. 
Marconi would like to glance briefly at one or two practical points, 
which would be of gren interest to the Institution. The 
ueetion of screening, for instance, was one of very great interest. 
he difficulty was solved by Captain Jackson in one way, and Mr. 
Marconi, he thought, had solved it in another. There were one 
or two other points which would, no doubt, be touched upon by 
Mr. Marconi—such as the protection of an installation from the 
effects of lightning—because inatallations for this signalling were 
practically lightning conductors, and to introduce lightning-rods 
into buildings or lightships without any protection would be very 
undesirable. No doubt other practical points which Mr. Marconi 
come across in his observations would strike them also as 
being interesting, and he would be pleased to give them more 
information on these and other questions. 
Mr. O'Gorman wished to suggest a theory of coherer of action 
at long distances with extended vertical wires, and to ask a 
question the answer to which would either condemn or admit his 
explanation. On sparking there was an oscillating difference of 
potential between the lower knob of a diagram he produced and 
an upper knob which was connected to a capacity—namely, the 
vertical wire which was erected away from the earth’s inductive 
inflaence along ite length. The result was a surging of the poten- 
tial of the surface of the earth or sea. This surging was entirely 
superficial owing to the high frequency of the disruptive spark. 
t was more superficial, and it extended to a greater distance over 
the sea than over dry land because the sea was a better conductor. 
It was capable of being detected in all directions round the source 
of disturbance up to a radius of 18 miles and more by interposing 
between the earth’s surface and a conductor at some height from 
its surface the only instrument we had capable of detecting such 
extremely instantaneous reversals—the coherer. To test the 
coherer under small changes of potential, he applied to its terminals 
two wires connected to a capacity previously charged by applying 
from ten to two volte. It always cohered, even when the discharge 
of the condenser (its ballistic throw) was directed to oppose the 
coherer deflection, thereby reducing for an instant the pressure on 
the coherer to zero, or nearly. He distinguished between Mr. 
nis two methods of transmitting—the one where a trans- 
mitter knob is not earthed, and reflectors of true electromagnetic 
Waves were used; the others where one knob and one coherer 
terminal were connected together by the earth, and in which, 
although Hertz waves were formed, it would be found that 
reflectors were of little or no consequence, as the signals were 
solely due to the surface of the earth fluctuating in potential. 
The simple test by which his theory might stand or fall was this: 
id a reflector arranged to screen all Hertz waves from the direction 
of the coherer prevent the apparatus from working, or did it atill 
continue to transmit signals? This would at once explain, first, 
why a horizontal wire was of little avail ; second, why a vertical 
wire was useful; tbird, how Marconi signalled througb a hill 
130ft. higher than his transmitter, when Hertz waves would not 
go through or round such a hill; fourth, why Mr. Gavey got 
signals with the lower side of his coherer connected to earth 
through a small capacity instead of a copper wire; fifth, why 
the proximity of the lighthouse to the vertical wire at Rathlin 
diminished the effectiveness of that station ; sixth, why Mr. Gavey 
found the distance of transmission was a matter of frequency, 
not energy, and that reflector: wee- af no use on the long-distance 
tests. 


Mr. W. P. Granville said that since the lasb meeting of the 
Institution he had had an opportunity of thinking over Mr. 
Marconi’s paper, and one or two practical points which he would 
like the author to answer had presented themselves. He then 
referred to the battery of 100 large Obach cells used in connection 
with the experiments at Alum Bay, and asked if those cells were 
directly connected to the induction coil. He asked the question 
because he had been informed that the 100 cells were used to 
charge accumulators, and that the induction coil was worked by 
the accumulators so charged. If so, it tended to show that Mr. 
Marconi’s system could not be practically used in those places 
where a dynamo could not be used. Then, in regard to screening 
effects, they had gathered from the published accounts in the public 
Press much that was incompatible with other descriptions. First 
of all, they heard from the published accounts that even three 
men-of-war, when interposed between the receiving ship and the 
signalling station, had not n the messages being received. 
Then, again, they had heard that the transmitting waves could be 
reflected by thin sheets of metal. Of course, the two statements 
were opposed to each other, and he would like this point also 
cleared up. 

Mr. Miller remarked that he had made a number of experi- 
ments, but only with horizontal wires. He would like to ask if it 
was not desirable to use several sparks acting in series with the 
transmitter? As to coherers, which was the most sensible metal 
for contact? It seemed to him that a coherer was wanted that 
would act in such a way that if a succession of weak waves reached 
it, io would finally act as a relay. He had heard that carbon 
reacted in this way, and he would like to know of any experiments 
in this direction. Having raised one or two other debatable 

in 
P Me Campbell Swinton said that he had tried some experiments 
with carbon in connection with Röntgen raya, but did not find it 
an advantage. 

The Chairman said he would like to make a remark or two in 
contribution to the discuesion. The question bad been raised, 
why there was an advantage in having these vertical conductors 
earthed. It seemed to him there was one advantage which had 
not yet been pointed out. This was, that the earth below the 
vertical reflector played the part directly underneath there of a 
mirror. Some years ago, in conjunction with Mr. Walker, he 
pointed out that a good many magneto-electric problems might 
be solved by the idea of a mass of iron acting as a mirror. He 
then proceeded to furnish an illustration of this, and went on to 
remark that the reflecting power of the earth and of the water 
had been mentioned by Mr. Gavey in considering the problem how 
it was that a greater distance could be reached over water than 
over earch. Having remarked that Mr. Marconi had touched upon 
and threw out a suggestion in his paper bearing upon this, other 
points were raised and discussed, and the debate terminated. 
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THE TELEPHONE BILL. 


The following is the full text of the clauses of the short 
Bill being introduced by the Government to make further 
provision for the improvement of telephonic communication: 


1. The Treasury may issue out of the Consolidated Fund, or 
the growing produce thereof, such sums not exceeding in the 
whole the sum of two million pounds, as may be required by 
the Postmaster-General for the purpose of the Telegraph Acts, 
1863 to 1897, according to estimates approved by the Treasury, 
and sub-sections 2 and 3 of Section 1 of the Telegraph Act, 
1892 (which relate to the mode in which money may be raised), 
shall apply with respect to the sum so authorised to be issued. 

2. (1) Where the council of a county borough are licensed by 
the Postmaster-General to provide a system of public telephonic 
communication, they may defray the expenses of exercising 
the powers conferred by the license out of the borough fund 
or borough rate, and may borrow money for the purpose in 
accordance with the Public Health Acts, but any money so 
borrowed shall be borrowed on the security of the. borough 
fund or borough rate, and the council may, subject to the 
provisions of the Telegraph Acts, 1865 to 1897, and of the 
license, exercise their powers under the license through- 
out the area for which it is granted, although part of that 
area may be outside the borough. (2) In the applica- 
tion of this Act to Scotland, a Royal or parliamentary burgh 
having a population of over 50,000, according to the last 
census for the time being, shall be substituted for a county 
borough, and the town council or commissioners thereof for 
the council of a county borough, and the police or borough 
general assessment or rate of the like nature for the borough 
fund or borough rate; and the council or commissioners may, 
with the consent of the Secretary for Scotland, borrow for the 
purposes of this section on the security of that assessment or 
rate, but subject to the conditions for the repayment of loans 
prescribed by the Public Health (Scotland) Act, 1897. (3) In 
the application of this section to Ireland, the Public Health 
(Ireland) Acts, 1878 to 1896, shall be substituted for the Public 
Health Acts. 

5. This Act may be cited as the Telegraph Act, 1899, and 
may be cited with the Telegraph Acts, 1865 to 1897. 
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MUNICIPALITIES AND TRADE UNIONS. 


The good old axiom of minding your own business 
is now kept as an antiquated relic of common-sense 
in museums—it is almost unknown in the ordinary 
operations of business life. Probably the tendency 
of to-day is caused by a lack of real education. 
There exists just enough superficial smattering of 
reading to enable the holders to get through the 
halfpenny and penny dreadfuls, to enable them to 
see a direct result, but not to understand the total 
outcome of that result. The extension of the 
franchise has placed in the hands of this half- 
educated constituency the controlling power of 
election. It is almost & pity that the influence 
of the minority cannot be withdrawn for a time, and 
free play given to the whims and crudities of the 
majority. There will be lively times when that 
takes place. Was it not Punch that dubbed him 
king of the trippers who had the loudest voice? 
The policy of many municipalities is determined 
by the loudest voice, and in this case the loudest 
voice is that of the unions. Thus we witness on 
every side labour clauses being put into specifications, 
and not infrequently & refusal on the part of the 
contractor to sign the contract containing such a 
clause, and finally the municipality climbing down 
and waiving the clause. It is not a very cheering 
sight to see an authority placed in unenviable posi- 
tions, yet little sympathy can be obtained, because the 
position has been brought about by their own action. 
Truly, the mills of the gods grind slowly though 
they grind surely, and the authorities that enter 
into a wrong concern may sooner or later expect to 
get between the millstones. Islington is the most 
recent example. It appears that the Vestry required 
not only the signature of a declaration as to 
payment of the trades union rate of wages, but also 
that contractors shall cause a list of the rates of 
wages paid to workmen to be exhibited in such a 
place on or contiguous to the work as shall 
enable any workman engaged thereon to have free 
access to such list." Not only the contractors 
whose tender was accepted, but others inti- 
mated they could not enter into a contract under 
these conditions, and in the end the Lighting Com- 
mittee reported in favour of suspending or waiving 
the Vestry resolution of March 20, 1898, and the 
modification of that of March 29, 1895. The ruling 
spirit that obtains the insertion of these clauses 
is the keeping up of wages. It never strikes a 
workman who aids in the agitation to keep 
wages above the natural average that in the 
end he pays part, if not the whole, of the surplus 
out of his own pocket, and so is none the better off. 
If he was at the expense of building his own cottage, 
and stipulated that the builders should have double 
wages, that would inevitably lead to the cottage 
costing more than otherwise it would do, and if he 
were afterwards to let that cottage, he must 
charge a higher rent than if the cost was less. 
Carry on this process all round, and it is easily 
seen that while the higher payments are compulsory, 
higher prices rule in the sales, and so the world wags 
on. From one point of view, if the cost price of all 
commodities was doubled to-morrow, the selling 
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price would be more than doubled, leaving the 
original profit on the transaction. The process going 
on every day is not so simple as this, and if prices 
in any direction are raised unnaturally many people 
are indirectly affected who do not come within 
the ken of the individuals directly concerned in the 
transaction. Up to a point there is no reason why 
trades unions should not consider wages questions— 
that is part of their business, but when they in a 
measure compel authorities to stipulate for some- 
thing that is unnatural, they exceed their province; 
and the authorities do not shine as wise folks in 
the matter. From another point of view, it does 
not matter to the contractor what conditions are 
laid down. He knows them beforehand and discounts 
their effect, obtaining the same pecuniary result as 
if he was allowed to carry out the work in his own 
way. He, in fact, is cynical enough to put aside 
principles for pelf. But there is little honesty in 
this way of looking at the matter. Surely the 
proper course of a municipal body, which at the 
best is merely a trustee, is to dispose of the public 
funds to the best advantage of the ratepayers. 
This is not done by imposing artificial restrictions 
upon contractors. 


MUNICIPAL UNDERTAKINGS. 


A return ordered by the House of Commons last 
August has just been issued, and should prove of 
exceeding interest at the present juncture. The 
return deals with the work of a reproductive 
character carried out by municipalities. The return 
relates to waterworks, gasworks, tramways, electric 
lighting, markets, baths, cemeteries, working-class 
dwellings, piers, and quays, with a small amount 
of miscellaneous work thrown in. The total amount 
of capital provided for these undertakings amounts to 
a little over eighty-eight millions of pounds, of which 
over eighty-three millions has been borrowed, of 
which, if we read aright, £11,700,000 odd has been 
paid off, leaving an outstanding capital account of 
£71,800,000 odd, against which there is a sinking 
fund of over three millions. On the other side of 
the account there has been an average annual 
income for the five years ending March 31, 1898— 
or, if the undertaking had not existed so long, so 
long as it had existed—of close on £8,900,000, the 
working expenses being £5,300,000, and the average 
annus] net profit being £3,600,000. 

Besides these collective figures the return enters 
into details, the details being tabulated so as to 
show as clearly as possible the actual state of the 
case on March 31,1898. The first detailed state- 
ments of any interest to our readers is that of the 
Dover tramways, only opened in 1897, which shows 
a capital expenditure of £31,000, with a gross 
revenue of £8,000 and a net profit of £2,705, out 
of which was paid £1,582 on account of principal 
and interest. We need not at the present 
moment enter into lengthy extraction of these 
details, the next of which, however, concerns 
Tunbridge Wells electric lighting, which commenced 
in 1895 with a total capital of £31,275, of which 
£24,752 is the amount of capital borrowed and 
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outstanding. The annual income is stated to be 
£5,800, and the working expenses £2,776, leaving a 
net profit of £3,024, of which £1,414 has been used 
in respective repayments and interest of capital. 


` FORTHCOMING EVENTS. 


Fripay, Marcu 17. 

Royal Iostitution. —At 9 p. m., The Electric Fish of the Nile,” 

by Prof. Francis Gotch, M.A., F.R.S. 
SATURDAY, Marcu 18. 

Royal Institution.—At 3 p.m., ‘‘ The Mechanical Properties of 
Bodies,” by Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S. 
Sixth lecture of the series. 

Institution of Electrionl Engiceers.—At 11 a.m., studente’ 
visit to the Langdon-Davies Electric Motor Company's works 
at 101, Southwark-street, S.E. 

Turspay, Marcu 21. 

Institution of C. vil Eagineers.—At 8 p. m., resumed discussion 
on '' Water-Tube Boilers for Marine Engines,” by Mr. J. T 
Milton; and Recent Trials of the Machinery of Warships,” 
by Sir John Durston, K. C. B., R.N., M.I.O E., and Mr. H. J. 
Oram, R.N., M.I.C. E. 

WEDNESDAY. MancH 22. 

Society of Arts. —At 8 p.m., '' Electric Traction," by Mr. Philip 
Dawson. 

TuHunRsDAY, Marcu 23. 

Institution of Electrica! Engineers.—At 8 p. m., The Hissing 
of the Electric Arc," by Mrs. Ayrton; illustrated by 
experimenta. 

FRIDAY, Marcy 24. 

Royal Institution. —At 9 pm., Transparency and Opacity,” 
by Lord Rayleigh. cd 

Physical Society. —At 5 p. m., On the Criterion for the Oscilla- 
tory Discharge of & Condenser," by Dr. Barton and Prof. 
Morten; ** The Minor Variations of the Clark Cell,” by Mr. 
A. P. Trotter. 

SATURDAY, Marcu 25. 

Institution of Junior Engineers.—At 3 p.m., visit to the testing 
station. of the British Fire Protection Committee, Hanover- 
gate, Regent’s Park. 


THE SULLIVAN GALVANOMETER. 


An interesting addition, and one which should prove to 
be of considerable importance in connection with submarine 
cable signalling from ships to shore, has been made to the 
Sullivan Universal galvarometer in the shape of a special 
suspension frame and coil system, which can be fitted to 
the existing instrument without altering its form or design. 
With this addition good signals are obtained without receiv- 
ing condensers on even the longest cables in the world. 
Reports, which have been shown us by the inventor, and 
which have been received from one of the great cable com- 
panies which has tried the modification on a submerged 
cable system nearly 3,000 miles long, testify in clear 
terms as to its success. The reporte state, further, that 
signals obtained with ordinary galvanometers under the 
same conditions were almost imperceptible and quite 
unreadable, altbough far less battery power was used with 
the “Sullivan” than with the others. The result is 
attained by means of an alteration in the suspension and 
electromagnetic and mechanical damping of the coil 
system. ‘here can be no doubt that this modification 
renders cable signalling with the Sullivan galvanometer a 
matter of great ‘simplicity, and it would ap to be of 
special value under the rough anc-ready conditions which 
at times prevail on board ship. The new suspension is 
said to be practically unbreakable, and therefore the 
instrument can be relied upon to work perfectly in all 
emergencies. 


THE CITY OF LONDON ELECTRIC LIGHTING 
COMPANY’S WORKS AT BANKSIDE. 
(Concluded from page 307.) 

Coming now to the general arrangement of the plant 
this can be seen in Fig. 10, which gives, however, a some 


what prophetic plan of the Bankside works. For instance, 
three chimney shafts are shown in the illustration, while at 
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resent only two are actually built. In the same way the 
uildings of the western station, to contain the direct- 
current plant, have not risen much above the ground line. 
The engineers, however, expect to get them completed and 
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of the works (Fig. 11) should also be consulted with the 
plan. From this it will be seen that there are two main 
flues, and that these are constructed under the boilers. 
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The induced-draught fan at present fixed is placed by the 
southern chimney. It is of the Heenan and Froude type, 
and is capable of giving a lin. draught when steam corre- 
sponding to about 10,000 h.p. is being developed by the 
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boilers. Two more of these fans are on order, and they 


will help the station very much in the case of sudden fogs. 
From the elevation (Fig. 11) the arrangement of ash 
conveyor and also the coal conveyor can be seen. The 


347 


THE ELECTRICAL ENGINEER, MARCH 17, 1899. 


f Mr. F. B. Aspinall, the super- 


intendent of the arc lighting and dist 


23 different sub-stations in various parts of the City. 
shown over three of these sub-stations. 
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Fic. 11.—Sectioual Elevation of the Bankside Electric Light Statiou. 


N fis: 
ME 


3 : 
N 
À 
N 
N 
N 
Ñ 
N 
w—-— P 


— 


paces available 


as a Tule, come in the vacant s 


blic squares, 
s in the footpathe. 


pit under the floor in this side of the engine-house stations, 


looks at first si 


pipes, 


P. The 


f square 
portant detail in 
provision for the 


means o 


y 


and are accessible b 
The first im 


ements of these stations is the 
the men working on the high-tension system. 


les 


place | manho 
The | the arrang 


essary | under 
LI LL 
HANDEL 


pipes are in 
FEL SEDES QR ee 


ght of ample capacity to contain the nec 
desirable place to walk in. 
13000 


but when seen now that four 26in. 


it is found to be not a 
general arrangement of this side is very economical as far | safety of 


300000 


e ial: NNO 


24000 


B ewm 
msmu 
Ta 
EI Lj 
SD 1] 


eee 
SN ese LEER HH 


STI e 
228222 8 


BEBEBLEREEBAVRERNEE 
HTRECHEHHAHHHAE EGER AI EE 


TRETHI AL TATT 
er. e 


IIS 
SSI 
— e mm m 22 


EREBREREREEBERESERRREESEBERREEIBERERIBERBIRRRENN 
SEC E EE -U 
LLITITITEITETTETTELITTTETTTELELITIT) 


SLLVM-O11¥ 


3 Sdwv" 


60000 


Ghar 1 ù 


— 2888835 122227 
2222252788222 


ee 


HHH H |w 
N 78878 227255222755 x 


-—L LL TEAG a 


With such a large company as the City of London, which 


“905 
Fig 12 —The Progress Chart of the City of Lordon Electric L'ght Company. 


m 


those 


partmental routine should be 


nadvertently cause the death of 
In this way all the high-tension switches 


about 650 men, it is very important that a well- 


d system of inter-de 
d in order that the employés in the one de 


ment may not 1 
in another. 


pipe required is concerned. The whole of the 
house, where they are least | adopte 


conductors between the alternators and switchboards and | employs 


th of 


8 
The high-tension cables from the central station go to 


the station’s end of the feeders come in a trench in the | organise 


Opposite side of the engine- 
liable to be damaged by workmen. 


as len 


348 THE ELECTRICAL ENGINEER, MARCH 17, 1899 


in the sub-stations are arranged to be easily locked in the 
off position, much in the same way as those on the feeder- 
boards in the Bankside station are. A requisition stating 
distinctly what repairs have to be effected is drawn up 
by the engineer for the mains, and is submitted for 
signature to the engineer-in-charge at the central station, 
the head of the testing staff, and the main superintendents. 
Having been seen by all these gentlemen, the keys locking 
the switches at either end of the high-tension cable are 
attached to the type-written form, and the man actually 
carrying out the work keeps this on his person. When his 
work has been completed, the form is handed to the head 
of the testing department, who certifies that the work has 
been properly completed. After that the keys are returned 
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copper, are plaeed at a lower level round, say, three 
sides of the sub-statiom. The transformers are carefully 
adjusted, or, rather, selected of the same type, in order 
that they may divide the load well between them when in 
parallel. An ammeter in circuit of the master transformer 
is used to read the load going out from the station, this 
load being obtained by multiplying the reading of the 
current on the master transformer by the number of trans- 
formers in circuit. In some sub-stations attempte have 
been made to read the very large currents supplied by the 
whole of the transformers, but the result has not been very 
satisfactory. Telephonic communication is provided from 
each sub-station to the switchboard at Bankside, so that the 
men in charge can report quickly any trouble which may 
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FIG. 18.—Typical Load Curves for each month of 1898. 


to the proper sources, and the main can be used. As a rule, 
two high-tension feeders are laid to each sub-station, and 
the sub-stations are also interconnected by means of a high- 
tension cables. In the ordinary working, however, each 
of the 23 districts is kept entirely distinct, so that faults 
may be localised easily and quickly. The low-tension net- 
works in the districte are not interconnected. The general 
arrangement of the sub-station is somewhat as follows: All 
the transformers are placed under the floor in the water- 
tight basement ; rings fixed to girders in the roof admit of 
these transformers being readily shifted. One wall is 
usually devoted to the high-tension feeders and inter- 
connectors, from which high-tension bus bars go round 
the sub-station to the various transformers. e low- 
tension bus bars which are made of heavy laminated 


arise. The inspectors of sub-stations, who go round frequent] 
at times of heavy load to put in transformers as QUIA 
have a certain number of sub-stations under their care. 
At present no automatic switching in or switching out 
of transformers is used. The transformers are mostly 
of the Thomson-Houston, Westinghouse, and Brush types. 
Ventilation of the sub-station is provided by electric fans 
discharging through a grating in the pavement. We were 
informed that in one district in London the young ladies 
engaged in the factories round have played havoc with the 
alternate-current motors driving these fans by standing over 
this grating in the summer to enjoy the electric breezes. 
The obstruction of the outlet so caused makes the motors 
fall out of step. 

Through the kindness of Mr. Frank Bailey, the engineer 
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of the company, we are able to give the following curves, | makes it clear that the company has not to complain of a 
illustrating the progress of the demand for electric light | falling off in the number of lamps connected in any year. 
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and also the erratic nature of the load with which the 


The line of lamp connections from 1891 onward shows that, 
company's engineers have to contend. [n this respect Fig. 12 


if anything, the rate of connection is increasing. The 
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other curves show the maximum loads and also the output 
in unite. The failure of these curves to make a higher 
peak in the autumn of 1898 was largely due to the want 
of the fogs, which usually cost the consumers large sums of 
money. We presume therefore that during the foggy days 
of this week the company has been turning coal into gold 
at a great rate. Fig. 13 shows a series of typical monthly 
curves taken on week days, for it must be remembered 
that the company has practically only five working days in 
the week, as the Saturday and Sunday loads are poor. 
These curves show what class of lighting the company 
has to do. The falling curves are most interest- 
ing, as it seems that certain offices which keep their 
employés late are responsible for certain portions of the 
falling curves each month. Thus, even in winter, 
some offices closing at 5 p.m. cause the maximum 
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November, 58 ; and December, 58. The largest load ever 
turned out in one day from Bankside was supplied on 
Jan. 14, 1898, and the load curve for that day is shown 
in Fig. 14. We do not remember that day as a dark 
one, but the curves show that it was the occasion 
of a special London fog. The load factor on that day 
reached the splendid total of 35°60 per cent., or to define 
the term, as is necessary owing to the various meanings 
associated with the expression load factor, the total output 
was 55°60 per cent. of the maximum possible output over 
the 24 hours. 

The next curve, given in Fig. 15, shows the difficult 
with which the engineers at Bankside have to contend. 
It was taken on May 27 last year, when the average load 
would lead one to expect a lamp factor of about 20 per 
cent. at the most. Owing to sudden darkness the load 


EIN 
10. 
NT NOON LX . MIO 
K R$ 3 2 2 2 3 8 $ 8$ ? 8| [|l] 2:2 2 8 3$ 
rp ro EIE 
n)!!! 2I qo 
rper 
u.c dads p 
Exe quss 
J E caa Ee ear p 
A eta bL TT TTY TVET 
ptt tna of ot tad tT TPT UE A A 
EE qoe (Ca qoc oes ex ens Se n qt 
icu cope ee ey eel ee diag 
ARE Pa GS sweep 
freer F 
di a GS NA DS DE ME ES DE E D DAE DER RE D DE NE RR RR DRM T 
95. 6 E ER D ME RE RR DC ERN NES LR NT D DE EE HERE DT 
ee eee 
Bee EE EE DM te ate oe edo 2 ee 
8 — ͤ—— — CUĩ— —ꝝÿ 
JJ DN EE ERA A 7 ODE | ERE 
)(C(õͤ ĩ»Vbj 
— PTET TT ANA — — 
3B 
ff A NEA MEL 2133225 
C! ene Oe ee eee ERE ER ERE 
"LILLLLLLELLLLLLLLILLNLL 
2!!! Een EE IES 
TEC poe RAT 
3 [11i lA LEALLLILLIELLLIELLLB. 
„0000000010000 
—B A 
os $ $9 i v 4 4 2 3 5$ Se 


load to be at about 4.50 p.m., and after that there is 
a steady decrease as business ceases. It will also be seen 
that the day load is now a considerable one. This is the 
most valuable part of the curve, and we are sure that the 
new system of charging now in force will do much to add 
to the number of consumers using electric light in base- 
ments. Another feature derivable from the curves is that 
of the lamp factor, by which is meant the ratio of lamps 
burning at maximum load to the total number of lamps on 
circuit. This is very high, as in January no less than 60 4 per 
cent. of the lamps connected are sometimes burning simul- 
taneously. We should say that this is the highest lamp 
factor in the kingdom, and it entails an exceptionally large 
amount of machinery to supply a given number of con- 
sumers. The maximum lamp factors, in percentages, varied 
as follows throughout 1898: January, 60:4; February, 
51:2; March, 459; April, 305; May, 39:4 ; June, 209; 
July, 209; August, 14:2; September, 30; October, 51; 
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suddenly increased at 3.15 from 1,580 kw. up to 4,800 kw. 
Such an increase would break down the supply from any 
station if &n ample reserve of boilers under steam were 
not kept ready, and yet this reserve is as a rule 
quite unremunerative. The lamp factor on the day 
in question rose to 39:4, but even this does not repre- 
sent any adequate return to the company. It will be 
seen that the peak on this day was very thin, so that by 
the time a comfortable steam supply had been obtained 
it was not wanted. The last illustration (Fig. 16) shows 
the extreme curves, winter and summer, and the 
Sunday load curves, which are very poor. In conclusion, 
wo have to express our thanks to the engineers who have 
80 kindly shown us the works, including Mr. Frank Bailey, 
M. I. C. E. (the engineer to the company), Mr. F. H. Jackson 
(the assistant engineer), Mr. R. A. Chattock (the superin- 
tendent of the Bankside works) and Mr. F. B. Aspinall 
(superintendent of arc lighting and distribution). 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that tho neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 

(JUESTIONS. 

149. How can the dryness of steam be ascertained? Also, how 
would you tell if a boiler was passing water into the steam- 
pipes ?—W. D. M. 

150. Describe what you consider to be the best two methods of 
8 steam - tight joints on high-pressure steam- pipes. 


ANSWERS. 

Question No. 143.—Can street arc lamps, carried by trolley 
poles, be satisfactorily worked from the tramway distri- 
butors or from the trolley wire, using the rails as return ? 
Give any examples you know of, and the number of lamps 
1n series. 

Best Answer to No. 143 (awarded 10s.).—Tho great 
objection to the use of arc lamps on a traction circuit 
is that the voltage on the trolley wires is by no means 
constant. In fact, to get satisfactory results it will be 
absolutely necessary to run the lamps with a considerable 
resistance in series. This causes the lighting to be more 
expensive than usual, as a large amount of energy will be 
wasted in the resistances. The number of arc lamps 
which can be run in series on a traction circuit is varied 
by the range over which the voltage varies, but I should 
think that nine ordinary lamps or five enclosed arcs would 
be about the limit. In most English towns where electric 
tramways have been established arc and incandes ent lamps 
have been placed on the poles, but these are supplied from 
the ordinary electric lighting mains. This is done to avoid 
the flickering ot the lamps due to the variation of the 
voltage caused by cars starting. Tho flicker would perhaps 
be most noticeable on the incandescent lamps, as can bo seen 
in any electric tramcar.—K. S. 


Answer to No. 143 (awarded 5s.).—Thoro is no reason 
why arc lamps should not bo so worked. Given a certain 
current at a sufficient pressure, thero does not appear 
to be any valid objection to employing the energy genc- 
rated for any purpose that may be considered advisable. 
No example is neoded to provo that either are or incan- 
descent lamps can be worked off the tramway circuit 
beyond the now familiar sight in towns where clectric 
traction is in use, of tho cars, stations, and offices of 
such companies being electrically lighted, both with arc 
and incandescent lamps and tho result quito satisfactory. 
If it is intended to utilise the tramway system for lighting 
purposes, perhaps it might bo better to lay a roturn cab!e 
right througb, in additiun to tho rails, asa return. Indeed, 
ot late there has been manifested a vcry strong desire on 
the part of tramway experts to instal a return cable, even 
though the current be employed for traction only, princi- 
pally on account of the difficulty of providing a reliable 
and lasting rail bond, and of complying with tne Doard of 
Trade regulations. The objection that the supply is 
likely to be irregular on account of tho great variation in 
the load can easily be met by the employment of secondary 
batteries to tide over difficult periods, but in practice these 
ought rarely to bo required, as the engineer-in-charge 
knows, or at least ought to know, from experience of the 
daily and hourly records kept what the averago require- 
ments are, and be prepared accordingly. Assuming that 
the voltage for tramway purposes is 550 at the switchboard, 
and as 500-volt arc lamps are on the market, there does 
not seem to be any insurmountable difficulty in utilising the 


energy from either trolley or fecders for lighting purposes. 
Ordinary arc lamps by any good maker would b3 suitable, 
say, 10 in series. (The writer has frequently used three 
Drockie-Pell arc lamps, made for 50-volt circuits on a 500 
volt one, for five or six hours without any ill effects, save a 
more rapid consumption of carbons.) Switches and resist- 
ances could be placed either in the lamp pillars for each 
individual lamp; or, perhaps, better still, regulating 
switches, resistances, etc., for a number of lamps could be 
banked in a sub-station underground, a dry cellar suiting 
admirably for this purpose ; and in most of our towns these 
could be either rented or purchased at a very moderate 
figure. Two-hundred-volt arcs, two in series, once resist- 
ances are adjusted, will be found to work very well off 
either trolley or feeders. Where, from the length of the 
line, threo-phase currents have to be made use of, lighting 
would, of course, be possible either by single transformer 
or sub-stations, with banked transformers or motor-gene- 
rators.—W. H. M. 


[Surely * W. H. M." is mistaken when ho says that 
500-volt arc lamps are on the market.—Ep. E. E.] 


Question .No. 144. — What difficulties might arise from drawing 
electric light cables into disused gas-mains ? 


Best Answer to No. 144 (awarded 10s.).—If suitable, there 
does not appear to be any objection to disused gas-mains 
as conduits for electric cable. An objection has of late 
years beon raised to the employment of rubber-insulated 
cable in iron conduits on account of condensation in the 

ipes deatroying the insulation of the conductors—and this 
kas been found very annoying in more than one locality— 
but there ia always tho option of ventilation, or of using 
paper-insulated cables, with an outer covering or sheathing 
of lead, which is not affected by condensation as rubber is. 
If disused gas-mains are to be made available it will first 
be necessary to locate manholes or drawing-in boxes at 
convenient distances, in order to get the cable in; and 
it is with this operation the chief difficulties may 
be expected. It is not necessary that gas-mains follow 
a straight line in every instance, and where they do not 
trouble arises in getting tho draw-in wire into them. A 
judicious arrangement of the manholes or draw-in boxes 
may get over this and securo straight runs for the cable. 
IIow to get the draw-in wires into place presents the 
greatest difficulty for obvious reasons. A very ingenious 
method may at present be seen in operation in Dublin in 
connection with the tramway company’s work, where, after 
the cablo conduits are laid, a number of wooden rods with 
special gunmetal connections are arranged to fit into one 
another without the necessity of screwing or using a bayonet 
socket, and which cannot possibly become disconnected in the 
conduit except the wooden rod breaks. These rods are 
pushed in at the drawing-in boxes or manholes, and being 
mado in convenient lengths, can bo used by ordinary 
unskilled labour. When tho end on the rod reaches the 
noxt box, the fact is signalled by a man on duty for 
tbat purposo, and the entire length can be left till it 
is wanted, or the draw-in wire attached to the further end 
of the rods, and theso drawn backwards, cach successive 
length being detached till all aro withdrawn, and tho 
drawing-in wire pulled right through. A bell-shaped cup 
with sharp edges is usually screwed firmly on to the first 
rod, and this is very effective in cutting away slight metallic 
projections which might injure the cable, and clearing away 
any other accumulations which might bo injurious, aud tho 
discovery and location of obstacles as tho rods are forced in. 

As regards house connections, ctc, some little difficulty 
may arise about tho arrangement of service boxes for tho 
houses, but this ought not to bo very serious—notbing more 
than the electrical and mechanical engineer has to mcet 
and overcome daily. Such difficulties, of course, depend on 
the circumstances of each case, and the system employed. 
It is not likely that the disused gas-pipe from the houses to 
tho mains can be utilised except in the case of large estab- 
lishmente, where it may serve as a protection to the house 
service wires from the junction boxes to the house switch. 
There is no doubt that the task of adapting disused gas- 
mains for electrical purposes would be a labour of love to 
most electrical engineers, and that the one so fortunate as 
to find these would enter upon his task of conversion with 
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commendable energy, even though the other side bo inelined 
to remind him that the owls in the story sang the praises 
of the good caliph who had destroyed cities that they 
might have a place to roost in."— W. II. Munrirv. 


PHYSICAL SOCIETY. 


At the ordinary meeting on the 10th inst., Prof. Olivor Lodge, 
F.R.S., president, in the chair, Mr. A. A. Campboll Swinton 
described and exhibited the Wehnelt current interruptor. A glass 
cell contains a large cylindrical negative electrode of lead, and a 
emall positive electrode consisting of a platinum wire about iin. 
or Zin, in length, in a solution of one part sulphuric acid to about 
five parts water. The platinum wire may project from the top of 
the shorter arm of a J-shaped ebonite tube, su tbat it can point 
upwards immersed in the solution ; or it may be fused into a 
similar glass tube, but glass is apt to crack in the subsequent 
heating.  Wehnelva interruptor replaces the make-and-break 
apparatus of an induction coil; it alao replaces the ordinary con- 
denser of that apparatus. In its present form it requires rather a 
strong current. ‘The resulting spark at the secondary terminals 
differs in character from the ordinary spark of an induction coil ; 
it is almost unidirectional, and in air takes a V form—bright, 
continuous, and inverted—somewhat like a pair of flaming 
swords rapidly crossing and recrossing one another at their 
points. By blowing upon the V it breaks up, and then more 
nearly resembles the customary discharge of a coil. The sound 
emitted by the spark has a pitch that varies with the conditions of 
the circuit. As the self-induction of the circuit is diminished the 
spark-pitch rises; i5 becomes infinite when the self-induction 
vanishes—?.e., the Wehnelt interruptor will not work in a circuit 
devoid of self. induction. As the applied potential difference 
diminishes, the spark pitch diminishes. In Mr. Campbell 
Swinton’s experiments, 25 volts was the minimum primary voltage 
at which his apparatus would work. The spark-pitch also varies 
with the length of the platinum wire electrode in the solution. If 
the circuit is closed by dipping this electrode into the solution, 
the apparatus will not work ; the wire must be dipped in before 
closing the circuit, After working for about a quarter of an 
hour the action often ceases; this fatigue effect is not due to 
heating of the eolution, for is is not obviated by keeping the 
temperature constant by a water bath. It is supposed 
that the oxygen generated at the platinum electrode forms 
a more or less insulating film which interrupte the current until 
absorbed by the surrounding water. The fact that oxygen is more 
easily abserbed than hydrogen may explain why it is necessary to 
connect the platinum electrode to the positive pole of the battery 
or dynamo. When the platinum electrode is dipped gradually 
into the solution, the wire gets red hot, and the inter- 
ruptions do not take place. Again, when the apparatus stops 
from fatigue the platinum gets red hot. The action is further 
complicated by a series of emall explosions and by the formation 
of a kind of electric arc at the platinum electrode. The coil 
exhibited was connected to the 100.volt electric light mains at 
Burlington House; in this case the potential difference at the 
terminals of the primary was 30 volts, and that across the 
interruptor 150 volts—a total of 180 volts—showing the effect of 
impedance. For Róntgen.ray work the apparatus would be very 
effective, but unfortunately the aparks produce great heating, so 
that the cathodes of tubes are melted. Mr. Campbell Swinton 
suggested that as the sparks were more nearly continuous than 
ordinary discharges, they might produce Hertz waves less rapidly 
attenuated than those now applied to wireless telegrapby ; the 
trains of waves would also follow one another at shorter intervals 
than those from the sparks at present employed. 

The President said he was rather eurprised that the self-induc- 
tion of the primary coil was not sufficient of iteelf to form the 
induction factor in the impedance necessary for perfect working. 
He would like to know how the apparatus behaved when an alter- 
nating current was used. Did the eecondary coil become damaged 
by overbeating? Did reversal of the current assist the recovery 
from the fatigued condition of the apparatus“ The natural 
period of the circuit depended upon its capacity and its self. 
induction. There was undoubtedly capacity at the surface of 
the platinum electrode in the liquid ; this capacity acted together 
with the auxiliary self-induction, and the self-induction of the rest 
of the circuit, in the orthodox way, and there was automatic 
adjustment of resonance to the frequency of the interruptions, 
probably by variations of the capacity at the electrode, "The 
heating effect, when a wire was made to close a circuit with. a 
liquid, was discovered many years ago. 

Prof. G. M. Minchin thought that tho usefulness of the appa- 
ratus would be greatly increased if it could be made to work with 
less current. He had himself succeeded with 12 applied volts, but 
not with 10 volta. As a tentative experiment he had used a hori- 
zontallead plate, with disastrous effect. for the apparatus went 
suddenly to pieces. Explosions were frequently obtained, but 
they were not attended with much real danger. In a later and 
safer apparatus he used a platinum wire about jin. long, projecting 
from a glass tube, around which the lead plate was bent. There 
appeared to be a definite depth of immersion of this wire, at 
which the apparatus worked with minimum current. In his 
apparatus this critical position was when halt the wire was below 
the surface of the liquid, the other half projecting into the air. 
He attributed the fatigue to the presence of gas about the elec- 
trodes, for he observed that a mechanical tap to the base of the 
apparatus restored the working condition, ` 
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Mr. Rollo Appleyard pointed out that the improved result at 
half immerrion, observed by Prof. Minchin, taken together with 
the phenomena described by Mr. Campbell Swinton as to the effect 
of dipping the electrodes into the solution, suggested that the 
liquid immediately around the submerged part of the wire was at 
some instants in the spheroidal state. The breaking down of the 
spheroidal state would be facilitated by heat lost by the immersed 
part to the non-immersed part of the wire. The capacity for heat 
of the non-immersed part, and the degree of rougbness or smooth- 
ness of the immersed part, would thus appear as factors in the 
explanation. No doubt the evolved gases were the primary cause 
of the interruption of current, but the wire having once become 
red hot the spheroidal condition would introduce a further cause of 
electrical separation between the wire and the liquid. 

Prof. V. Boys asked whether it was tbe liquid or the electrodes 
that became fatigued. Experimente should be made to determine 
the effect of variations in tho hydrostatic pressure round the 
platinum electrode. 

Mr. T. II. Blakesloy said that the rise of potential at the 
terminals of the interruptor proved that the arrangement possesaed 
capacity. Such a rise of potential could not occur without there 
being capacity, any more than it could without self-induction. 

Mr. D. K. Morris described experiments he had made with a 
Wehnelt interruptor, using a l-kw. transformer with a transforma- 
tion of four to tive, intended for 10 amperes at 100 volta. Tne 
anode of the interruptor was desigaed to have an adjustable 
surface to correspond with the load on the secondary—a platinum 
wire at the end of a copper wire could be projected more or leas 
through the drawn-out lower end of a glass tube containing oil. 
The best results with the interruptor were obtained with about 
45 volts on the primary circuit. At thia pressure, an average 
current of one ampere sufficed to give 125 (alternating) volts very 
steadily on the secondary. As measured by an electrostatic 
instrument, the no loa loss was only 45 watts. The 
secondary could then be loaded up with lamps, provided that 
the exposed surface of platinum wire was proportionately 
increased. The energy delivered to the lamps, however, was 
not at any load much greater than 45 per cent. of that taken from 
the mains. By connecting the interruptor with a condenser of 
half microfarad the efficiency at small loada was increased to 
nearly 60 per cent. He had observed that the fatigue of the 
interruptor could be temporarily remedied by reversing the 
current. ; 

Mr. C. E. 8. Phillips asked whether Mr. Campbell Swinton had 
tried other liquids than dilute sulphuric acid. So far as his owa 
experiments went, he had only obtained good results with that 
electrolyte. i 

Mr. Campbell Swinton, in reply, said that with the apparatus 
arranged in a simple circuit, an alternating current applied to the 
primary of an induction coil through a Wehnelt interruptor pro- 
duced only about half the effect of the corresponding direct 
current—apparently only half the alternations pot through. But 
if two interruptors were connected in parallel circuits, it was 
possible so to arrange them that one took one half and the othor 
the second half of the alternations. It might therefore be possible 
to design an induction coil with two primary windings to corre- 
spond to the two interruptors so as to give an additive effect. The 
induction coil he had used had suffered no damage from the currents 
employed in the experiments exhibited. There was extremely little 
heating of the secondary. He could not with his apparatus restore 
the working condition by any mechanical disturbance of the inter- 
ruptor. Hydrochloric acid failed, but a saturated solution of 
potat sic bichromate gave fair results. 

The President, in proposing thanks, said he did not agree with 
Mr. Campbell Swinton's remarks as to the chances of improving 
Hertzian telegraphy by the use of these interruptors. The rate 
of interruption with this apparatus was something like 1,000 per 
second, but the vibrations corresponding to Hertz waves were of 
the order 100,000 per second. The wave trains from oscillatore 
excited by the new interruptor would still be a series of damped 
vibrations ; the amplitudes would not be maintained. It might 
be advantageous to have sparks following one another so rapidly, 
but he doubted it. For Hertzian telegraphy the spark at the 
oscillator should '*crackle." To produce the best effect, the air 
about the oscillator should be in a non-electric condition. 


» 


COMPANIES’ MEETINGS AND REPORTS. 


METROPOLITAN ELECTRIC SUPPLY COMPANY, LIMITED. 


The shareholders of this Company held their twelfth ordinary 
general meeting at Winchester House, Old Broad-street, on 
Wednesday. 

Sir James Pender, M.P., presided, and after regretting the 
absence of Sir Eyre M. Shaw, owing to serious illness, went on to 
remark that since their last meeting they had had to deplore the 
loss of Dr. John Hopkinson, who, as one of their consulting engi- 
neers from the inception of the Company, had rendered them the 
greatest help. Their capital account had been increased by the 
issue of 22,500 shares, which were subscribed for at par by the 
holders of founders’ ehares in consideration of the cancellation 
of the rights of those shares. The founders’ shares now ranked 
as ordinary shares, and without any special privileges attaching 
tothem. The additional capital thus issued, upon which up to 
the end of the year £118,530 had been paid, had been almost 
entirely expended on mains and on their new Willesden works. 
Time would now be available for perfecting this important under- 
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taking. ‘They were now aiming for the completion of the first 
porion in the early part of the summer, co that the plant might 

e in thorough working order to cope with next winter’s demand. 
Their expenditure on mains and on their normal extensions had 
been caueed largely by the change they were gradually making in 
their system of supply. Having referred to the unfortunate fire 
at their Manchester-square works in the summer, and which 
considerably delayed them in their work, he alluded to the 
heavy item of parliamentary expenses, a portion of which 
was entailed in connection with their Willesden Act, and the 
remainder through their.having. been.forced to defend, and 
successfully, their property in Marylebone. From the revenue 
account.it would be seen that they had had a very considerable 
increase of business, though this increase was not altogether 
shown by the growth of revenue receipts, accounted for by the 
large reductions they had found it necessary to make in their 
rates of charge to customers. Besides the desirability of con- 
ciliating local authorities, they had to meet actual competition in 
some districts and to provide for a contingency of possible com- 
petition in others before the alteration in theirsystem of distribution 
and the completion of their new generating works had placed them 
in a position to make this reduction profitable. The serious trouble 
brought about by the Welsh coal strike had algo had an important 
sbare in the increase of expenditure. Having pointed out that 
they had sufficient funda in band for immediate requirements, he 
said it would probably be found necessary to make some further 
issues of capital during the year. The number of lamps connected 
during last year was larger than in any previous year. "This was 
accounted for in a great measure, no doubt, by the reductions they 
had made in their rates of charge, but there was no doubt that the 
use of electric energy was becoming more general and more a 
necessity every year. The Board agreed that it was necessary to 
build up the nucleus of a strong depreciation and reserve fund, and 
they looked forward to the time when the rato of dividend they 
paid last year would not only be again reached, but exceeded. He 
concluded by moving the adoption of the report and the payment 
of the dividends therein recommended. 

Admiral Lord John Hay seconded the motion. 

Mr. Conway Bishop said it appeared to him that the accounts 
of the Company always compared unfavourably with those of 
similar concerne. He contended that the whole success of the 
concern depended upon the economy that was exercised. 

Mr. Young agreed with the opinion: ex by the previous 
speaker, and urged that what was wanted was not a small or a 
large business, but a profitable one. 

Mr. Jeffreys said differont results would certainly be expected 
by rs shareholders 7 x Moe 

. Newton considered the prospects of the Com v ood 
indeed, and he agreed with the policy of tbe directori” S 

The Chairman having Hpg and Mr. F. Bailoy, the engineer- 
ing director, having added a few observations, the xeport was 
adopted, and the proceedings closed. 


HOUSE-TO-HOUSE ELECTRIC LIGHT SUPPLY COMPANY, 
LIMITED. 


The eleventh ordinary general meeting of this Company was 
held last Friday at Winchester House, E C. 

Mr. William Pago, managing director, presided, and, in moving 
the adoption of the report, congratulated the shareholders on the 
eatisfactory growth of the Company's business, and on the fact 
that they were able to pay a dividend on the ordinary shares of 
6 per cent. for 1898, as compared with 4 per cent. the previous 
year. Their gross receipts amounted to £24,906 and their expendi- 
ture to £10,840, leaving a net profit of £14,066. The introduction 
by them of the free-wiring system had increased the number of 
their consumers at a rapid rate, and there could be no doubt that 
a large proportion of their fresh business was the result of that 
system. Many people were deterred from having the electric 
light in their houses because of the heavy initial cost, and 
that was especially the case where the occupiers were 
only tenante. The directors were in negotiation with the 
authorities of Kensington—a portion of Kensington being 
their area—with a view to public street-lightiug. It had been 
decided to fit up half a doz3n street lamps tnere, and supply them 
with current for nothing for 12 months, and that might lead to a 
conaiderable amount of business in the future. At the close of 
1898 they had 80,301 lamps connected, being an increaso of 13,937 
during the year, while their customers numbered 1,777, against 
1,416 at the close of the previous 12 months. Alterations and 
additions to their plant and mains had been made at a cost of 
£19,423. Certain of the plant having been superseded had been 
sold at a loss, but the directors considered that the proportion of 
such loss chargeable to the current year had been quite provided 
for by the extra eum placed to the credit of depreciation account. 
They always had new plant on order, that being due to their 
growing business. Their stations were largo enough to accom- 
modate the equivalent of an extra 2,000 h.p., which was nearly 
enough to double their present output, 80 that they did not require 
to look out for a new station just yet. 

Mr. W. F. Leoso seconded the motion, and the report was 
adopted. 


BRITISH INSULATED WIRE COMPANY, LIMITED. 


The third ordinary general meeting of the shareholdera of 
this Company was held at the works, Prescot, on Wednesday 
afternoon. Mr. W. Marriner Brigg, chairman of the board of 


‘liminary ex penses written off, £5 879. ls. 81.; 


directors, presided, and there was a good attendance of 
shareholders. 

The Chairman, in presenting the report and accounts, which 
were adopted, congratulated the shareholdera on the substantial 
progress which the Company had made. Orders continued to 
come in very satisfactorily, and they were now in the position 
that in the middle of the third month of the year they had 
sufficient orders in hand to occupy their works for the whole 
year provided their total output did not exceed that of the 
past year, though that was not at all likely. They had every 
reason to look forward to a still more successful future. They 
had found it desirable to go in for a still further extension of 
their works, and that extension was already commenced. They 
had also arranged for a quotation of the Company's shares ou 
the London and Manchester Stock Exchanges. They had from 
time to time written off considerable amounts, aggregating some 
£70,000 as against depreciation, and in every way the Company 
was in an excellent position. 

In accordance with the directors’ proposal, a further dividend 
of 10 per cent. on the ordinary shares. making 15 per cent. for 
the year, was declared. Meesrs. J. E. Pearson and Taos. Snape, 
the directors who retired by rotation, were re-elected, and Megzrs. 
Chalmers and Wade were unanimously re-elected auditors. 

-~ A cordial vote of thanks to the chairman was carriod with 
acclamation. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY 
| COMPANY. 


The second ordinary general meeting of the Bournemouth and 
Poole Etectricity Supply Company, Limited, was held on the 13h 
inst. at Winchester House, Old Broad-street, E. C. 

Mr. Ay mor H. Sandorson (chairman of the Company), who pre- 
sided, eaid that there was an application before the Board of Trade 
for the transfer of the undertaking now held by the Bournemouth 
and District Company to their Company ; and as they now held 
the whole of the shares in the Dournemouth and District Company, 
they had every reason to think that the Board. of Trade would 
grant the application. After the transfer had been effected their 
administrative expenses would be considerably decreased. 

The report of the directors, together with the balance-sheet and 
statement of accounts at Dec. 31, 1898 (as published in our last 
issue), were then adopted. | 


BRITISH ELECTRIC TRACTION COMPANY, LIMITED. 


Directors: Sir Charles Rivers Wilson, G.C. M.G., C.B. (chairman); 
the Right Hon. Lord Rathmore; the Hon. Sir Charles William 
Fremantle, K. C. B.; John Smith Raworth, M. I. C. E.; Emile Garcke, 
M. I. C. E. (managing director). 

Report of directors (with abstract of accounts) to be presented 
to the shareholders at the third ordinary general meeting of the 
Company. to be held at Donington House, Norfolk-street, Strand, 
London, W.C., on Saturday, March 18, 1899: 

Daring the past year the directora have issued 10,000 6 per cent. 
cumulative preference shares of £10 each at £12. 103. per share, 
and £100,000 debenture stock at £116 per cent. ‘The whole of the 
premiums (after deducting expenses), amounting to £29,135. 
153. 8d., have been placed to a reserve fund, and this amount has, 
since the close of the year been invested in consols. Since the 
closing of the books, further issues have been made of 20,000 
preference shares and £100,000 debenture stock. The proceeds 
of these issues will be brought into the next account. 
The subscribed share and debenture capital is now: £300,000 
in ordinary shares of 410 each, £300,000 in 6 per cent. 
cumulative preference shares of £10 eacb, £200.000 in 5 per 
cent. perpetual debenture stock — total, £800,030. The 
whole of the present authorised shsre capital of the Company 
having been subscribed, the directors recommend that powers be 
taken to increase the nominal capital of the Company by the 
creation of 60,000 shares of £10 each; and notice is given here- 
with of an extraordinary general meeting of the shareholders to 
consider, and, if deemed adviaable, to pase, the neceesary resolu- 
tions. The gross profits, iacluding £9,804. 9a. 61. brought forward 
from last year, but without taking into account the afuresaid pre- 
miums of £29,135. 15a. Sd., amount to £77,999. 14a. 7d., and, after 
deducting the proportion of generalexpenseschargeable to revenue, 
and also the expenses incuried in connection with schemes not pro- 
ceeded with and written off, and interest on debenture stock, 
there remains a net profit of £67,778. 13+., which the directors 
propose should be applied as follows : remaining portion of pre- 
reduction of good- 
will account, £5,000 ; interim dividend at the rate of 6 per cent. 
per annum paid on preference shares to Aug. 15, 1893, £1,199. 


16a, 8d.; dividend at the rate of 6 per cent. per annum on pre- 


ference shares due Feb. i5, 1899, accrued to Dee. 31, 189S, 
£2,252. 1e.; dividend at the rate of 6 per cent. on the ordinary 
shares for the past vear, £18,000; carry forward to next account, 
£35,451. 13a. 8d. Arrangements have been made ior the adoption 
of electric traction in various localities. In some cases agreements 
have been entered into for the purchase or leasing of existing tram- 
way undertakings, while in others parliamentary powers or orders 
under the Light Railways Act have been secured or applied for. Some 
of these arrangements have been made in co-operation with other 
parties. Thetotalamountexpended on works and in negotiations and 
promotions (after deducting the costs of undertakinge which have 
been sold or transferred, and after writing off expenses incurred 
in respect of schemes or contracts not proceeded with) is £157,73v. 
178. 7d. These matters are more particularly referred to in the 


354 


THE ELECTRICAL ENGINEER, MARCH 17, 1899. 


appendix to this report. The Company holds shares and deben- 
tures (which cost £420,731. 2s. 11d.) in a large number of existing 
tramway and analogous companies, and in some instances the 
majority of shares, with a view to the further development of the 
Company’s business and the adoption of electric traction. An 
income of £11,853. 153. 10d. has been derived from investments, 
but a large proportion of the amount appearing under this head 
in the balance-sheet was not so employed until the latter part of 
the year. In order to include the resulte of the working and the 
accounts of the associated companies, which are generally made 
up to Dec. 31 in the annual report and accounts of the Company, 
the directors propose that in future the accounts of the Company 
should be made up to March 31 in each year, and that the annual 
meeting should be held as soon thereafter as possible. The directors 
who retire this year are the Right Hon. Lord Rathmore and Mr. 
John Smith Rawortb, and both are eligible for re-election. Mr. 
Fred. W. Smith, F.C.A., retires, and is eligible for re-election. 
BALANCE SHEET. 
| Liabilities. £ 
. 6 per cent. cumulative preference 
shares of £10 each, and 30,000 ordinary shares of 


s. d. 


EIU ces ata ans eee 600,000 0 0 
Issued : 10, 000 6 per cent. cumulative preference 
ehares of £10 each, fully paid........................... 100,000 0 0 


30,000 ordinary shares of £10 each, fully paid, 
£300,900 ; lees instalments in arrear, 428. 10a, ... 209,971 10 0 
l 399,971 10 0 
Debenture stock— £100,000 5 per cent. perpetual 
debenture stock, £100,000 ; less instalments in 


**-969090809cc20*t6080060000900€000000060606050508020€0902508 590908099 


99,960 0 0 


68,635 6 7 


**6*9: „%%% % % „ 0540090000509 


29,135 15 8 


pro 
ended Dec. 31, 1898, £18,000; balance carried 


forward to next account, £35,451. 13s, 8d 55,703 14 8 


— a] 


£653,406 6 11 


' Assets. 
Expenditure on parliamentary and other rights, £ ad. 
lands, and buildings, permanent ways, electrical 
equipments, rolling-stock, surveys, etc., includ- 
ing a proportion of general expenses charged in 
connection with the various contracte and under- 
GRINDS p "— — —— 
Debentures in shares in associated and other com- 
panies, at cost (including £24,910 in the British 
Electric Traction (Pioneer) Company, Limited), 
£420,731. 2s. lld. ; parliamentary and other 
deposits—cash and consols, at cost, £3,477. 158.; 
loans to associated companies and others, 
£11,450. 5 o ves ———————— PX 
Sundry debtorss „ sas 
Goodwill account as at Dec. 31, 1897, £15,000; 
amount written off at Dec. 31, 1898, £5,000 ...... 
Preliminary expenses account as at Dec. 31, 1897, 
£5,879. 1s. 8d. ; amount written off at Dec. 31, 
1898, 45, 879. Is. 8d——u U ᷓ ͥ ᷣ : 2 
Cost of licenses, and of testing and developing 
new systems of electric traction . 
Office furniture and fittings as at Dac. 31, 1897, 
£693. 103. 33.; additions during year 1898, 
£831.98. 91. !!! xx rb ———— € 
Cash on current account and in hand ...... 


157,730 17 7 


435 658 17 11 
6,693 10 6 


10,000 0 0 


0 0 0 
7,986 15 9 


1,325 0 0 
34011 5 2 


— —— ee 


£653,406 6 11 

Cr. Prorit AND Loss ACCOUNT. £ ad 
General expenses—proportion of these not charge- 
able to contracts and undertakings, including 
expenditure on undertakings not proceeded with, 
and written ON ꝝ . 8 
Debenture stock interest—interest paid on Oct. 1, 
1898, £309. lle. 8d. ; add proportion of intereso 
due April 1, 1899, accrued to Dec. 31, 1898, 
£1008.48, , ðͤ d eri mi canes 
Balance carried down 


8.903 5 8 


1.317 15 11 
67,778 13 0 


477,999 14 7 


i expenses — balance of account writton 


. T 5,879 1 8 
Goodwill account—amount written off e . 6 000 0 0 
Preference share dividend—dividend paid on Aug. 

15,1898 ......... FFC 1,195 16 8 


Proportion of dividend due to Feb. 15, 1898. 
accrued to Dec. 31, 1898, £2,252. 1s. ; proposed 
dividend on ordinary shares for the year ended 
Dec. 31, 1898, at the rate of 6 per cent., 
£18,000 ; balance carried forward to nextaccount, 


£35,451. 13s. 83, ......... 55,703 14 8 


£67,778 13 


Dr. £ f. d. 
Balance brought forward from Dac. 31, 1897......... 9,801 9 6 
Profits on contracts and undertakings and other 

ned Tm 56,237 11 9 
Interest and dividends on loans, deposits, and 

WU vestwensts ———À 11,853 15 10 
Transfer fees — —M € 103 17 6 

£77,999 14 7 
Balance brought down..... e e 467,778 13 0 


£67,778 13 0 


SMITHFIELD MARKETS ELECTRIC SUPPLY COMPANY, 
LIMITED. 


An extraordinary general meeting of this Company was held on 
Friday, the 10th inst., at Winchester House for the purpose of 
considering resolutions making certain alterations in the articles 
of association. 

Mr. J. Browne Martin presided, and, in moving the resolutions, 

inted out that the object of the proposed alterations was to 

ring their articles into conformity wich the requirements of the 
Stock Exchange. It must appear, he thought, to every share. 
holder of the Company that it was most requisite they should get 
Stock Exchange quotations. Otherwise, however valuable their 
property might be, it was more or less a lock-up. 

Mr. A. A. Knight seconded the adoption of the resolutions, 
which were unanimously agreed to. 

In reply to one or two questions, the Chairman said that the 
business of the Company was progressing in every way satis- 
factorily—it was increasing. The issued capital was sabscribed 
for nearly twice over. Unless something occurred to justify 
such a course, there was no immediate intention of making a 
further issue of shares. 

Mr. E. Schenk said, as some of the shareholders might be 
aware, the Board were applying for powers to extend the Com- 

ny’s operations to the City. Already about 8,000 signatures, 
including those of 87 insurance soo) gaia had been secured to 
a memorial in support of this proposal. 


ISLE OF MAN TRAMWAY AND ELECTRIC POWER 
COMPANY. 


The report of the general undertaking of this Company states 
that the amount available is £11,006, out of which it is recom- 
mended to pay dividends of 6 per cent. on the preference and 
ordinary shares (absorbing £9,900), and to carry £1,000 to reserve, 
and the balance to profit and loss account. The directors announce 
the acquisition of the valuable water rights to be used for gene- 
rating electricity and other purposes requiring power, and an 
expert has reported that by these means 500 h.p. can be con- 
stantly obtained for eight months of the year. The Board are 
advised that by harnessing this power they will be able to generate 
and accumulate electricity to work electric and cable systems and 
do whatever may be required, enabling the steam plant to be sbut 
down eight months in the year, thereby effecting considerable 
saving. The report of the Isle of Man Tramway and Electric 
Power Company Separate Undertakiog (Laxey end Ramsey 
section) announce a profit of £71. 118. 9d., which is proposed to be 
carried to profit and loss account. 


DOVER ELECTRICITY SUPPLY COMPANY, LIMITED. 


Directors: Sir W. H. Crundall J.P. (chairman); C. W. 
Bagshawe, J. P.; R. Percy Sellon, M. I. E. E.: B. H. Van Tromp. 
Consulting engineer : A. J. Lawson, M. I. E. E. 

Report of the directors (with abstract of acceunts) presented 
at the fifth annual general meeting of shareholders held at the 
offices, Dover, on March 15: 

Further capital expenditure, amounting to £7,714. ls. 9d., has 
been incurred during the year in order to meet increased demand 
for current by the installation of additional plantand mains. The 
result of the year's trading shows that steady progress has been 
made, the gross profit of £),127. 178. 5d earned in 1897 having 
been increased to £2,133. 7a. lld., after setting aside a sum for 
the formation of a depreciation reserve. A still more favourable 
result would have been shown but for the increased cost of fuel 
arising out of the Welsh coal strike. It will beseen that the gross 
profit is more than absorbed by intereat charges, but the directors 
have pleasure in stating that by the issue of the balance of the 
ordinary share capital arrangements have been made to pay off the 
loans on which the larger part of these interest charges ariae. 
The profite of the current year will thus, after meeting debenture 
interest, be available for the payment of dividend to the share- 
holders. During the year applications have been received for the 
equivalent of 2,407 8-c.p. lamps, thus increasing the connections at 
Dec. 31 to approximately 12,500 lampe, exclusive of the supply of 
power to the Corporation tramways, which now reaches a maximum 
of 250 h.p. daily. A contract has been entered into for the supply 
of current for a term of years, for both lighting and power, to the 
contractors for the National Harbour works. The demand for 
current for the Corporation electric tramways is steadily increasing, 
and the service gives general satisfaction. Oo July 1 last a modifi- 
cations of the Company’s tariff was introduced, based on a maxi- 
mum of 7d. per unit for a period of 14 hours per day, and 3d. per 
unit thereafter. This reduction has given general satisfaction, and 
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is resulting in a steady accession of business. The retiring directors 
are Sir William Crundall and Mr. B. H. Van Tromp, who, being 
eligible, offer themselves for re-election. The auditor, Mr. R. H. 
pis chartered accountant, also retires, and is eligible for 
re-election. 


REvENUE Account, YEAR ENDED Dec. 31, 1898. 


Dr. Generation of Electricity. £ s.d. 
iac c ⁰ E . £2,396 15 5 
Oil, waste, stores, and water 114 11 2 
Superintendence . ã 71 5 0 
Salaries and wages sss. 907 11 1 
Repairs and maintenance : buildings, 
£13. Os. Id.; boilers and heaters, 
£90. 5s. 2d.; engines and con- 
densers, £52. 19a. 7d. ; alternators 
and exciters, £16. 1s. 5d.; electrical 
instruments, £10. 198. lld. ; tools 
and other machinery, £14. Os. 9d. ; 
accumulators, 10s. ; traction plant, 
£126. 8s. 7d.  ....... S R 324 5 6 
Station lighting 2. . 71 9 4 
Works’ sundry charges ve 70 610 
Engineer's office expenses ............... 216 0 
3,959 0 4 
Distribution of Electricity. 
Superintendence ......... TOUT e 60 0 0 
Salaries and wages eee ; 128 14 7 
Repairs and maintenance: mains and 
street works, £8. 63. lid. ; trans- 
formers and transformer stations, 
£93. 103. lld. ; apparatus on con- 
sumers’ premises, £11. 3s, 11d. ...... 43 1 9 
— 231 16 4 
Public Lamps. 
Trimming ............. —— PM 73 19 6 
Repairs.......... —— m C : 18 9 10 
Carbons ....... NNNM €— — à 73 3 6 «6 
165 12 10 
Rents, Rates, and Taxes. 
Renta.............-.. VVV 1 
Rates and taxes owe s 132 10 4 
136 19 6 
Management Expensee. 
Directors’ fees and head office salaries 318 14 2 
Stationery, advertising, and postage.. 76 13 7 
Travelling and sundry charges 70 6 2 
Office ex penees 91 1 4 
Auditors —— —À m 40 0 0 
——— 596 15 3 
Law charges, insurance, and royalties .......... 3 61 2 3 
Depreciation— buildings, plant, te 400 0 0 
Balance to net revenue account „ .. 2,133 7 11 
7,684 14 
Cr. £ 8. d. 
Sale of current by meter and otherwise .............. 6,156 12 11 
Meter rentals . 888 — 144 010 
Public lighting. eere . 1.182 6 3 
Sundry tradinp A Em 126 9 4 
Transfer and registration fees onnon 0 5 0 
Pupile' premiums............... isset dae dnb ee Eds 75 0 0 
£7,684 14 4 
Dr. GENERAL BALANCE SHEET. £ ad. 
Capital account —share capital iesued ........ ......... 24,300 0 0 
44 per cent. debentured.............csccscecse cerne 25,000 0 0 
Sundry creditors : County of London and Brush 
Provincial Electric Lighting Company, Limited, 
advance, £21,500 ; general, £5,063. lis. 2d......... 29,563 11 9 
Dopreciat ion and renewal fund account balance. 166 0 0 
£79,029 11 2 
Cr. £ md. 
Capital account ........ C0 E MR E 70,484 5 0 
Stores: coal. £57. 153.; oil and waste, £20. 5s. 4d.; 
general, £613. 188. 8d. .. q(m;ÿꝛ-ü l . venensees 721 19 0 
Sundry debtors : current supplied, £2,291. 7a. 4d; 
general, £436. 18ttul ——— 2,728 5 4 
Preliminary ex pen: e 652 2 2 
Experiments’ accountöwꝛw ꝭꝑ q 8 202 2 3 
Cash at bank........... e — ——— * 137 14 4 
Cash in Banda eo OV T ERN Ie Gee 2 1 9 
Balance from net revenue account . 4,101 1 4 


£79,029 11 2 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated, B. T. units e - 514,340 
Q joe lamps: <i ccissscvessensaesvesnss 83 459 
uantity ENS ions 179,844 2 
sold By contract “ . 3.780 423,057 
Private consumers by meter ...... 155,974 
Q 1antity used on works .,................. sii S RUE —€—À—— A 10,437 
Total quantity accounted for H H UU ossos . 433 494 
Quantity not accounted forrunꝛ- q 9 80,816 
Number of public lamps F 40 
Total maximum supply demanded (kw.): lighting, 200; 
eis cov nii EDU AERA ses hes aa 355 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Edinburgh.—The Corporation invite tenders for water-tube 
boilers by April 3. 


P:ymouth —The Corporation invite tenders for 12 months’ 
aupply of transformers and arc lamp carbons by 23rd inst. 


Tynemouth.—The Corporation are prepared to receive tenders 
for the various electrical plant. "Tenders by noon on April 15. 


Southport.—The Corporation offer for sale two Browett and 
1 engines and Mather and Platt alternators. Tenders by 
rch 21. 


Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various plant. Tenders by 
12 o'clock noon on March 27. 


Bury.—The Electric Lighting Committee invite tenders for the 
supply and erection of one Lancashire boiler, with steam and other 
pipes. Tenders by March 20. 


Peterborough —The Corporation are prepared to receive tenders 
for the supply and erection of tbe plant for the municipal electri- 
city works. "Tenders by April 20. 


Madrid.—The Public Works Department are inviting tenders 
for the building of an electric tramway in the city. Applications 
must be sent in by. p.m. on April 14. 


Southevd-on-Sea.—The Corporation are prepared to receive 
tenders for the temporary transfer of their powers under the 
Southend Electric Lighting Order, 1891. "Tenders by April 6. 


Aberdeen.—The Corporation are prepared to receive tenders for 
the supply and erection of materials for the equipment of their 
George street and Woodside tramway route. Tenders by March 29. 


Derby.—The Electric Lighting Committee are prepared to 
receive tenders for the supply and erection of an overhead hand 
crane at their electric station, Sowter-road, Derby. Tenders by 
30th inst. | 


Stookpert.—The Corporation invite tenders for the supply, 
erection, and maintenance of 36 arc 3 Soecifications, etc., 
may be obtained from Mr. S. Meunier, engineer, Stockport (£1. Ie). 
Tenders by March 23. 


Rothesay.—The Electric Lighting Committee of the Town 
Council are prepared to receive tenders for the supply and erection 
of various plant for the electric lighting of the burgh and harbour. 
Tenders by noon on March 27. 


Halifax —The Corporation iavite tenders for the supply of 100 
telegraph poles (creosoted), 20ft. in length and 5Jin. diameter at 
the small end, delivered at the depó*, Victoria Reservoir, Gibbet- 
lane, Halifax. Tendera by 20th inst. 


Poplar.—The Guardians invite tenders for steam turbines and 
dynamos (direct coupled), electric motors, battery of accumulators, 
electric cables, wiring, and fittinge, main switchboard, and dis- 
tribution boards. Tenders by March 22. 


Belfast.—The Belfast Harbour Commissioners require tenders 
for the construction and erection of two overhead tramways on the 
Queen's Quay, Belfast. Specification, etc., may be obtained from 
the harbour engineer, Mr. G. F. L. Giles. Tenders by 27ch inst. 


Sunderland. — The Corporation are prepared to receive tenders 
for the annual contracts for (a) indiarubber-covered cables; 
(b) cast and wronght iron pipes and street service boxes ; (c) stone- 
ware casings and bearers ; (d) house fuee boxes. Tenders by noon 
on March 30. 


Stockport.—The Committee of the Stockport Sunday School 
invite tenders for the efficient electric lighting of the whole of 
their premises from the town supply. Tenders to be submitted 
to Mr. W. B. Leigh, hon. secretary, Committee Room, Stockport 
Sunday School, noc later than March 24. 


Dublin.—The Great Northern Railway Company (Ireland) invite 
tenders for the construction of about 2} miles of tramways turough 
fields, etc., from the Bailey Post Office to Howth Station. 
Specificationa (£2. 24) mav be obtained at the office of the 
Company's Engineer-in-Chicf, Amiens-street Terminus, Dublin. 
Tenders by «7th inst. 


Abordeon —The Corporation are prepared to receive tenders for 
the following : (1) two Babcock and Wilcox boi'ers ; (2) one 180-kw. 
steam dynamo, engine to be of Messers. Belliss'aor Meesrs. Willans 
and Robinson's make, with steam and exhaust pipes; one 75-kw. 
balancing set. Tenders to Town Clerk, marked Tender for 
E'ectric Plant," by April 5. 


Lewos.—The Corporation invite offers from responsible com- 
panies or persons willing to establish an electricity supply under- 
taking under and subject to the provieional order of 1898. 
Particulars may be obtained at tlie offices of Me. F. J. Warden- 
Stevens, Connaught Mansions, 34, Victoria-street, Westminster, 
S. W., or at the office of the Clerk, Town Hall, Lewes, on deposit 
cf £5. 5». Tendera by March 21. 


New Brompton. — The Gillingham Uiban District Counc l 
invite tendeis foe wiring and fitting technical institute for 
electric light, and furniture for new additions. Drawings can 
seen and specifications obtained on application to Mr. Frederick 
Smith, architect, Bank-chambera, High.street, New Brompton. 
The sum of £1. ls., to be returned on receipt of a bona fide tender, 
is required with the application. Tenders by 23rd inst. 


356 


Beckenham.— The Urban District Council invite tenders for the 
construction of a dust destructor to be worked in conjunction 
with the electric lighting station proposed to be erected by the 
District Council in Arthur-road, Beckenham. Contractora tender- 
ing are to fully describe and specify in detail their proposed 
installations, which are not to include chimney shaft, inclined 
roadway, boilers, or roofing, but must be complete in all other 
respects. Preliminary plans and particulars, together with forms 
of tender, may be obtained at the office of Mr. John Angell, 
engineer to the Deckenham Urban District Council, on deposit of 
£l, which will be returned on receipt of a bona fide tender. 
Tenders, endorsed Tender for Dust Destructor,” to Mr. F. 
Stevens, clerk, by 4 p.m. on 27th inst. 


Shanghat.—The Shanghai Municipal Council invite tenders for 
a concession for constructing and working about 23 miles of 
electric tramways on the trolley system in the streeta of Shanghai. 
The epecial attention of tenderers is drawn to the fact that the 
tender (if any) recommended by tbe Council will require ratifica- 
tion by the ratepayers. Plans may be seen and particulars 
obtained on application to Messrs. John Pook and Co., 8, Jeffrey’s- 
square, St. Mary-axe, London, E. C., on a Bank of England note 
for £100 being deposited with Messrs. Pook and Co., which sum 
will be retained by the Council, and deemed to be forfeited unless 
a bona fide tender be made by the depositor. Further information 
may be obtained on application to Mr. Charles Mayne, municipal 
engineer, Shanghai, China (telegraphic addrees Dynamo, Shanghai ; 
„ABC,“ fourth edition, and Engineering codes used). Sealed 
tenders, endorsed Tender for Tramway Concession," must be 
rent to Mr. J. O. P. Bland, secretary, Council-room, Shanghai, 
China, and received by 12 noon on June 30. 


Doncastor. — The Corporation invite tenders for the supply 
and delivery of the following articles, together with the fixing 
thereof at the electrical generating station in Bath-fielda, 
Doncaster, or elaewhere within the borough, as may be indicated, 
according to conditions, plans, and specifications to be seen or 
obtained as follows —namely (b) three mild-steel Lancashire double- 
flued boilers ; (c) three sets of steam dynamos, likewise two eets of 
larger eteam dynamos, condensing plant, and other necessary 
adjuncts, likewise a six-ton overh traveller ; (d) electric atorage 
battery cf 136 celle, with a capacity of 750 ampere-hours, with 
stands and other adjuncts ; (c) electrical instruments and other 
apparatus ; (f) underground armoured cables, street boxes, and 
other appliances, laid and fixed, in the streets as required. 
Specifications, etc., may be seen and copies had at the office of Mr. 
James N. Shoolbred, C. E., 47, Victoria-street, London, S. W., or 
at. the office of the Borough Surveyor, Doncaster, on payment of 
£2. 23, for each of the various sections, or £5 for the entire set, 
which amounts will be returned on receipt of a bona fide tender. 
Tenders by 28th inss. 


RESULTS OF TENDERS: 


West Hartlepool —The Town Council have accepted the 
Callender Cable Construction Company's tender for mains, etc. 


. Ayr.—The Town Council have accepted the tender of Mr. W. 
Watson, amounting to £53, for the erection of a a&ub.station 
between the fountain and Millar-road. 


Richmond.—Messrs. Handley and Shanks, electrical engineers, 
Cork and Dublin, have secured the contract for the electric 
lighting of the Richmond Lunatic Asylum, Dublin. 


Burnley.—The tender of Me*sra, Williamson and Joseph, 
Limited, Northampton Works, Northampton-grove, Canonbury, 
has been accepted for the switchboard for the Burnley station. 


Liverpool.—The City Council have accepted the tender of the 
India Rubber and Telegraph Worke, Silvertown, E., for supply of 
two F at 4980 each, and of two compensators at 
£380 each. 


Aberdcen.—The Gas and Electric Lighting Committee of the 
Town Council have accepted tho tender of Mesers. Bolton and 
Sons, Staffordshire, for an extra supply of copper strip required 
for the electric mains, at £638. 88. 


Barrow.— The tender of Messers. Gradwell and Co., Limited, 
for the supply of counter, desk, testing-table, bench table, door 
and frame, two cupboards, stokers’ lockers for the electricity 
Ne 5 to £56. 53. 9d., has been accepted by the City 

ouncil. 


South Croydon.—Mr. W. Howard Tasker, M.I. E. E., consulting 
engineer, has received the following tenders for the electric lighting 
of Emmanuel Church, South Croydon: 


Planet Electrical Engineering Company ................ .£385 0 0 
Beis (// ĩᷣͤ ., ĩ 6 88 303 0 0 
Moody d ³ y 263 12 0 
Bergtheil and Lounggggz i q 255 0 0 
Brush Electrical Eogineering Company, Limited 
(accepted) . 111 s ced I E IS 0 0 


Ealing.—The Urban District Council have received the following 
tenders for alternators : 


British Thomson-Houston Company, Limited........ . £9,031 8 6 
Crompton end Co; ß ES e Oe 9449 0 0 
Electric Construction Company ggg e. 10,354 0 0 
Ferranti And , ack unb ari 11,760 0 0 
Mather and Platt (Belliss engines). e 9,954 0 0 
Mather and Platt (Willans engine) . 9,878 0 0 
Mather and Platt (Browett-Lindley engines) 9,315 0 0 
Siemens (Browett-Lindley engines) . 9,600 0 0 
Siemens (Belliss engines), accepted. . . 9,300 0 Q 
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BUSINESS NOTES. 


Staftord.—A small extension of the electric light mains is 
proposed. l 

Stock Exchango.—The market in electric shares has been steady 
during the week. Few transactions were recorded. 


Partick.—An enquiry was held yesterday into an application 
of the electricity company for powers to light the town. 


Twickonham.—The London United Company’s application for 
an order will receive the support of the District Council. 


Glasgow.—The City Council have agreed to purchase the under- 
taking of the Kelvinside Electricity Company for £37,000. 


Bacup.—A committee of the Town Council is conferring with 
representatives of the Rawtenstall Council on the electric lighting 
question. 

Mirfiela.—The report of the engineer with regard to the electric 
lighting of the township will be considered by the District Council 
next week. 

City and South London Railway Company.— Letters of allot - 
ment for the issue of £375,000 ordinary share capital were posted 
on Wednesday. | 

Leatherhead. —The Urban District Council have resolved, upon 
the advice of Messrs. Handcock and Dykes, to adopt an electrico 
lightiog scheme. 

Royal Electric Company of Montreal.—The usual quarterly 
dividend of 2 per cent., being at the rate of 8 per cent. per annum, 
has been declared. 

British Columbia Elootric Railway Company. — The net 
earnings for the month of January were 14,009dol, as against 
9,999dol. for the corresponding period. 

Wallsond. —The Urban District Council will present a petition 
in favour of the Bill of the Walker and Wallsend Gas Company for 
electric lighting powers in the district. : 

West India and Panama Tolograph Company. —The receipts 
for the two weeks ended Feb. 28 show an increase of £320 as 
compared with the corresponding period. 

Removal.—We are informed that Messrs. Gillies and Hornidge, 
electricians and engineers, Haggerston, have taken City offices ab 
Albert.buildings, 49, Queen Victoria-street, E. C. 

Peterhead.—The Town Council are enquiring into the cost of 
fixing electric bells at different parts of the town for the purpose 
of notifying any fire to the members of the brigade. 

Bristol.—The Town Council have accepted the report of the 
Electrical Committee recemmending the purchase at £9,500 of 
property for the extension of the electric light station. 

Hampton Wick.—A committee of the District Council has been 
appointed to enquire from Kingston as to whether they would 
extend their electric cable to Hampton Wick on terms to be agreed 
upon, 

Middlesbrough.—Mr. A. E. Meade King, M.I.C.E., held an 
enquiry on Wedneaday into an application of the Corporation to 
borrow £36,000 for electric lighting purposes. The application 
was opposed. 

Fulwood.—The Preston Guardians had decided to have an 
electric light installation at Fulwood Workhouse, but a committee 
is now considering an offer for current from the National Electric 
Sapply Company. 

Woking.—A report has been presented to the Council upon the 
purchase of the electric light undertaking. The suggested purchase 
price is £15,000, and an additional £5,216 will have to be 
expended at once. 

Swansea Decks.— At the last meeting of the Streets Committee 
of the Swansea Corporation it was decided to offer the Harbour 
Trust £12. 10a, for the supply of three electric lights up to, but 
not above, Padley’s Quay, on the North Dock. 

Coatbridge.—The Council have appointed a committee to 
co-operate with a committee of the Airdrie Town Council as to the 
prospects of a scheme to form a trust for the purpose of construct- 
ing a tramway in the burghs of Coatbridge and Airdrie. 

Warrington.—The deputation of the Town Council has visited 
the Llandudno and Chester electric stations. The committee's 
recommendation to adopt the site at Howley instead of the 
gasworks site, as previously proposed, has been adopted. 

Swansea.—The Works and Sanitary Committee of the Corpora- 
tion have disapproved of the plan of the new generating etation 
which the electric traction company proposes erecting, because 
the proposed building will project beyond the frontage line. 

Bolfast.—The Corporation Bill, which includes an application 
for power to construct tramways, came before a statutory meeting 
of ratepayers on Tuesday. The meeting was a pretty stormy one, 
and in consequence of what passed a plebiscite is to be taken. 

Grimsby.—The Chairman of Committees in the House of Lords 
has reported that the opposition to the Great Grimsby Street 
Tramways Bill has been withdrawn. It has therefore been referred 
to the consideration of the Committee on Unopposed Measures. 

Saltburn.—The Urban District Council have consented to the 
laying of underground wires by the Cleveland and South Durham 
Assets Company with respect to the installation of electric light- 
ing for public purposes in Saltburn, at a nominal charge of 6d. per 
year. 

Wakefield.—The Electric Lighting Committee'a report shows 
that the revenue for the past year has been £2,318, and the total 
cost £1,135, leaving a gross profit of £1,183, or, after deducting 
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£1,054 for interest and sinking fund, a net profit of £129 for the 
first year. 

Aberdeen. — At a meeting of the County Council on Saturday it 
was unanimously agroed to grant permission to the Great North 
of Scotland Railway Company to carry across the public road the 
electric tramway formed between Cruden Bay and the railway 
hotel entrance. 

Sunderland.—I is stated that the United Service Tramways 
Company have decided to apply to the Commiesioners for per- 
mission to lay down an electric light railway from Roker to 
Houghton-le-Spring, tapping places like Fence Houses, Penshaw, 
and Newbottle. 

Hyde.—The Oldham, Ashton, and Hyde Electric Tramway 
Company having declined to pay the £500 promised towards the 
cost of improvements at ''Ring o' Dells" corner, the Town 
Council has taken legal proceedings against the company to 
enforce payment. 

- Eastbourno.— An unofficial conference is to take place between 
two members of the Electric Lighting Committee and two of the 
principal shareholders of the electric lighting company on account 
of the rejection by the shareholders of the Corporation's offer of £20 
for every £10 share. 

_Ayr.—A proposal has been made on the part of the contractors 
that they should take back one of the low-speed engines and sub- 
etitute a high-speed one, as the other engine would be sufficient 
for the night and day load, and would run in parallel with any oi 
the high-speed engines. 

Blackburn —The Board of Trade on tbe 14th inst. approved of 
the new electric tramway system, and the town clerk has been 


informed that formal authority to commence running would be 


given at once. A reduction of fares from 2d. to Id. will be mado 
on certain sections of the line. 

County of London Eloctric Lighting Company, Limited.— 
The directors have decided to recommend the payment of a divi- 


dend on the preference shares of the Company at the rate of 6 per 


cent. per annum, less income tax, for the six months ended Dec. 31, 
1898, carrying forward £5,774. 
"London Gazette."—The first meeting rc the estate of F. 


Marson (trading as F. Marson and Co., Leicester) will take place 


on the 21st inst., at 12.30, at the office of the Official Receiver, 1, 
Berridge-street, Leicester. The public examination will be held 
April 7, at the Castle, Leicester. 


Halifax.—The Commercial.street to Skircoat Green branch of 


the tramwaya was opened to the public last week. With regard 
to the Booth Town route, the Tramwavs Committee are hoping, 
if everything continues satisfactory, to have the line ready for the 
Board of Trade inspection by Easter. 


_Plymouth.—A Local Government enquiry has been held into 
the borrowivg of £9,000 for the erection of a dust destructor at 
Prince Rock. As electrical power would be generated at the 
same time, a saving of £350 would be reallv effected. The cost of 
the destructor would be £4,253, building £3,622, and land £1,125. 


Barrow.—The County Council will at their next meeting diecuss 


a report of Meears. Kincaid, Waller, and Manville on an extension 
of the electric lighting plant sufficient to cope with the supply for 
next winter. There are now 67 consumers on the books, and 
ee 25 meters, indicators, etc., are to be obtained at about 
250. 
Huddersfiold.—The Town Council on Wednesday adopted the 
minutes of the General Purposes Committee, including a report by 


Mr. K. F. Campbell, the borough engineer, for the conversion of 


the present steam haulage of tramcars to the electric overhead 


system, and recommending borrowing the £100,000 required for 


the purpose. 


Wolvorhampton.—At the last meeting of the Town Council the 


Lighting Committee recommended that the charge for a supply to 
all churches and chapels shall as from April 1 next be 44d. per 


unit, and tbat to consumers of electrical energy to the extent of 


35,000 units annually and upwards the charge ehall be at a uniform 
rate of 4d. per unit. 

Chestor.— The Town Council on Wednesday resolved to lay 
arc mains and diatributing maine for the supply of public and 
private lighting in various streots at an estimated cost, including 
lampe, of £1,500 ; and to have electric lighting adopted in 81 lamps 
in à number of streets in which mains were already laid at an 
estimated cost of £530. 
$ {Leicester.—The financial statement of the electric lighting 
department, presented to the Town Council on Wednesday, states 
that in regard to the profit and loss account there was left a 
balance of net profit for the half-year of £2,199, as against £1,031, 
being an increase of £1.168. The present half-year would eee an 
end of the deficit of £649, and a good profit in hand. 


’ Manochostor.—The Tramways Committee of the City Council 
have under consideration a report on the subject of through routes 

repared by the secretary of the department, Mr. J. M. M’Elroy. 
The report deals only with the existing routes. In the next session 
of Parliament the committee will apply for a provisional order 
authorising the construction of a number of new lines within the 
city. 

The Elcctrical Company, Limited.—We are informed that 
owing to increased demand for their goods this Company has 
established, in addition to their branch at Brighton for the South 
Coast, a branch in Manchester at 21, Corn Exchange buildings, 
Fennel-street, for the Lancashire, Yorkshire, Nottinghamshire, Staf- 
fordshire, Cheshire, and Derbyshire districte, Mr, A, V, Ward 
has been appointed manager.] | 


enquiry into the proposed light railway to Colwyn Bay. 


order, and to substitute the word electrical.“ 


Llandudno. —Sir Courtenay Boyle on Tuesday presided ore 2 
e 


company have agreed to eliminate the word ‘‘ mechanical ” in the 

It waa intimated 
that the Board of Trade would confirm the order of the Light 
Railway Commiesioners, 

Loith.—4At the statutory March meeting of the Edinburgh and 
Leith Gas Commission it was stated that, notwithstanding the fact 
that there was now electric light in Leith, the increase of gas was 
much greater proportionately than in Edinburgh, being last month 
6,658,000 cubic feet. As was the case with Edinburgh, the intro-. 
duction of electric lighting had had the immediate effect of 
increasing the demand for gas. 

West Riding County Council.—The minutes of the Law and 
Parliamentary Committee, which were approved on Wednesday, 
advised that although the Light Railway Commissioners had made 
an order authorising the construction of a light railway between 
Leeda and Bradford—a scheme which conflicted with tramway 
proposals of the Leeds and Bradford Corporations—the County 
Council should not further interpose. 

Montroso.—At the meeting of the Town Council on Tuesday 
the Treasurer's Committee recommended the approval of the 
clause of proposed articles of association of the Angus Electric 
Light Company, Limited, regarding the appointment of ex officio 
directors, The registered office of the company will be in Mon- 
trose, and the meetings will be held in Montrose. "There is no 
Balary provided for the ex-officio director. 

Leods. —The City Council have resolved to borrow £150,000 in 
order to complete the electric lighting station on the lines originally 
laid out. A large part of this expenditure bas already been 
incurred, and the output has thereby been increased to nearly 
double its former capacity. It is now estimated to last to 
December, 1900. For the proposed Britannia Mills station 
£25,000 is provided for buildings and £33,000 for mains and 
machinery. 

' Specification." —Tae third number of this work (published by 
the Builders’ Journal and Architectural Record, etc., London, 58.) 
has just been issued as a double number. It is now illustrated, and 
contains several new sections. Under the heading *' Electrician," 
we find lighting, lightning conductors, telephones, electric lifts, 
Bpecification clauses, fire office regulations, special risks, London 
Building Acts, Board of Trade regulations, and a very handy 
little glossary of electric terms. 

Hornsey.—The Lighting Committee’s report to the Vestry ab 
its last meeting stated that the Westminster Electric Supply Cor- 
poration, Limited, had written making propoeals for a company 
to take over the provisional order for electric lighting granted to 
the Council and confirmed in the last session of Parliament. The 
letter has been acknowledged. Pending the experiments with 
incandescent gas, the committee have not taken any steps towards 
putting the order into operation, but the matter is under 
consideration. 

London County Counoll.— The Council have agreed to lend the 
St. Luke'a Vestry £1,000 for the erection of a dust destructor, 
and the Battersea Vestry £2,851 for land on which to extend their 
electric lighting generating atation. A report of the solicitor has 
notified the receipt of the Treasury sanction to the periods pro. 
nosed for the repayment of the following loans: Hampstead 
Vestry, loan of £2,560 for electric lighting installation, 42, 30, 
and 10 years; Si, Pancras Vestry, loan of £30,000 for electric 
lightiog installation, 42 years. 

Appointments Vacant.—The Folkestone Electricity Supply 
Company has a vacancy for an electrician-in-charge. —The Water 
and Lighting Committee of Shrewsbury are prepared to receive 
applications for the post of assistant electrical engineer at their 
electricity works.—The Corporation of Devonport invite applica- 
tions for the appointment of an electrical engineer. —4A clerk of 
works is required for the electricity works of the Barnsley Corpo- 
ration, at £150 a year. Particulars of the above vacancies will be 
found in our advertising columnas. 


Dundeo.—Mr. E. Manville, who was recently appointed elec- 
trical consulting engineer in connection with the proposed exten- 
sion of the tramway system, has visited the proposed new line 
from the centre of Dundee to the neighbourhood of Downfield, vid. 
the steep ascent ac Constitution-road. It was pointed out to Mr. 
Manville that the Council desired to have his opinion as to whether 
electrical traction or a cable system would be most suited for this 
particular extension, in view of the steepness of the gradient. Mr, 
Manville is preparing a report upon the question. 


Whitchavon.—At the last meeting of the Town Council the 
Mayor, in moving the confirmation of the minutes of the Water 
and Lighting Committee, explained the advisability and advantage, 
in connection with the electric lighting, of increasing the voltage. 
Additional conductors, if laid, would cost £2,500, whilst the cost 
of the high voltage would only bo £920. After the Royal assent 
to their Bill the Council would apply to the Board of Trade for 
borrowing powers to light Kells and Harras. Some members also 
spoke in favour of a refuse destructor being established. 


Covontry.— The Electric Lighting Committee reported to the 
City Council on Tuesday that they had come to the conclusion 
that under the system of charges for electric light adopted in 1895 
the scale pressed unduly upon a certain class of consumers, and 
thereby restricted coneumption. .After enquiries they had come 
to the conclusion that the full price of 6d. per unit should be 
charged only on a consumption equivalent to one hour's use per 
day instead of twc, and that all further consumption should be 


charged at the rate of 3d. per unit, The report was adopted. 
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Weston suptr-Mare. — At Tuesday's meeting of the Urban 
District Council Mr. C. Brereton appeared before the Council 
with a view of inducing the Council to withdraw their opposition 
to the proviaional order sought to be obtained by the Weston- 
Buper-Mare Electric Tramways Company. It was explained that 
the promoters were prepared to eliminate the Oxford and Regent 
street portions of their scheme, and also the overhead system. 
The matter was referred to a epecial meeting of the Council. 


Wallasey Tramways Bi 1.—'This Dill, which seeks to empower 
the Wallasey District Council to extend the Wallasey tram ways, 
which they propoge to acquire under statute and to work by elec- 
tricity, and other works, came before Lord Poltimore's committee 
on Wednesday and Thureday. Fiom the evidence, it appears that 
the District Council propose to construct a number of new lines in 
the district between Seacombe and New Brighton. Opposition to 
thia part of the Eill came from the Wirrall Railway Company, 
which bad not for the past two years run trains on their Seacombe 
and New Brighton line. 


St. Pancras.—The Officers’ Committee of the Vestry have 
issued a report proposing that, in regard to future appointments 
to the office of engineer-in-charge of the King’s-road station, the 
salary be fixed at £200 per annum. increasing by annual incre- 
ments of £20 to a maximum of £300 per annum, without reai- 
dence, and that the salary of Mr. P. N. Hooper, the present 
engineer-in-charge at the station, be increased by £20 at the 
expiration of one year from the tima when he was appointed to 
this position, and further increased £2) annually until he reaches 
the maximum s1lary of hie office. 


Barnsley.— The Town Council have appointed a Tramways 
Committee to conaider the advisability of introducing a system 
of tramways into Barnsley. The corner-stone of the electric 
lighting station in connection with the Town Council'a scheme for 
supplying electric light and energy was laid last week by 
Councillor Brady, chairman of the Parks and Lighting Committee. 
The premises now being erected from designs of the borough 
sut veyor are situate in Beckett-aquare, and will house an instal- 
lation capable of supplying 6.020 8-c.p. lamps, and are being built 
in such a way as to be capable of indefinite extension. 

Tonbridge Wells.—All the public bodies in the borough have 
passed resolutions similar to that of the Town Council, which 
expresses the opinion that any proposal which does not enable a 
municipality, having a population of leas than 50,000, to provide 
a municipal telephonic aystem, will operate prejudicially to the 
full development of the telephonic system throughout the country, 
and they consider that any urban district which is prepared to 
undertake the supply of telephonic facilities for a reasonable and 
sufficient a en, should be placed io the same position as that in 
which it is proposed to place the larger municipalities. 

New Maldon.—A sub-committee has been appointed to consider 
the tramway question. With regard to the electric lighting, which 
was discuesed a5 last week'a meetiog, it appears that the Board of 
Trade discourage the idea of extending their order as to Kingston 
eo that current could beaupplied to Maldon. The matter has been 
referred to a committee. It is stated that if the tramwaya com- 
pany bad a charging station in the place they might make use 
of thas for their electricity. The Clerk, however, has stated that 
they would not have a charging station nearer than Hammersmith, 
and from that station 20 miles of line could be worked. 

Bradford.—The half-yoarly statement adopted by the City 
Council on Tuesday stated that in regard to the electricit 
works the total income had been £13011, as compared with 
£10,812 for the correspondiog half.vear. The total expenditure 
had been £10,519, as against £7,942, the increase being due to 
the higher charges for interest and sinking fund. The profit for 
the year had been £2,491, a* against £2,891, being a decrease in 
the net profit of. £107. The consumers now numbered 830, 
against 619. The trade profit was £4 53. 7d., and the net profit 
41. 7a. per cent. The whole trade protit for the year was £7. 43. 9d. 
per cent. The statement and minutes have been sdopted. 


Wa'sall.—The Town Council have informed Messre. A. 
])ickioson and Co., of Birmingham, with regard to a proposal 
for the construction of a light railway from Perry Barr to Walsall, 
that the Council would be prepared to support anv application 
which might be made for an order under the Light Railways Act 
authorising the construction of such railway. provided that satis- 
factory clauses were inserted forthe protection of the rights and 
interests of the Couucil, and arrangements were come to with the 
promoters by which, in tbe event of the Council acquiring the 
tramways within the borough, eo much of the light railway sa 
would be situate within the borough boundary should be sold to 
the Council on reasonable tering. 

Bangor.—At a special meeting of the Urban District Council 
held last week for the purpose of considering the proposed local 
electric tramway scheme, Dr. R. H. Todd, solicitor, appeared on 
behalf of the promotere, Messrs Drake and Gorham, of the Bangor 
and Donaghadee Electric Tramway Company. Mr. Frazer, C. E., 
said they intended to erect centre poles and light with electricity. 
Ultimately it was agreed that the promoters and the Council 
should fix the terms on which the town would be supplied with 
electric light. and that if any misunderstanding should arise the 
matter would be referred for settlement to an arbitrator to be 
appointed by the Board of Trade. 
echeme was unanimously adopted. 

Dlary.— We have received from Messre. Davenport and Sons, 
of Davenport’s Brewery, Birmingham, a copy of their diary for 
1899, It is very neatly bound, and of a convenient size for the 
pocket. It contains a large amount of useful information of the 
kind likely to be often require 1. Sport takes a very prominent 


A resolution approving of the 
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place in it, items of interest in all branches being given. The 
standard wire gauge and various other tables useful to engineers 
are given. We have in it also information as to licensing, and 
also the postal regulations and foreign money tables. We 
unfortunately omitted to note this interesting little publication 
before, it having been overlooked. However, ‘‘ better late than 
never,” and the diary ia none the less worthy of being obtained 
even now. 

Shorodit :h —The Lighting Committee of the Vestry reported 
last week that they had considered a report from the chief engi- 
neer on the advisability of lighting the Haggerston district by 
electric arc lampe. The number of lamps required to light the 
principal streets will be about 40. The chief engineer also 
advised that as the whole of those streets, with the exception of 
Beunswick-street, Haggerston-road, and Goldsmith’s-row, were 
now having conduits laid down them, that conduits be laid down 
in the other streets at the same time. The coat of laying the 
necessary conduits and supplying and fixiog the arc lamps com- 
plete will be about £2 750. 'Tbe committee recommended that 
the necessary steps be taken to have the work proceeded with. 
The report was adopted nem. con. 


Greenock.—The question of the Greenock and Port Glasgow 
Tramways Company's proposal to take over the line and to use 
electrical traction was discussed at a special meeting of Greenock 
Police Board on Saturday. A resolution was paesed to the effect 
that. being unable to agree to the terms offered by the Greenock 
and Port Glasgow Tramways Company for a renewal of the lease, 
and in view of the tramway company’s Bill coming before the 
Committee on Private Bills in the House of Lords on an early day, 
it was urged that the Police Board prepare its case against the 
Bill. A committee to carry on the opposition to the tramway 
company’s Bill was appointed, and left for London on the 12th 
inst. Representatives of the promoters have also arrived with 
their witnesses, several of whom are stated to have been secured 
in Port Glasgow and Gourock. 


William James Glover and Co., Limited. —An issue of addi. 
tional capital is announced, required by this Company for exten- 
sion of their present wire-drawing and rope-making business at 
S-. Helens, and for equipment of a large factory at Warrington, 
where they will carry on the manufacture of electric wires and 
cables and general rubber goods. The Company will be in the 
unique position of being able to manufacture electric cables direct . 
from thə raw material, thereby saving the intermediate profits 
of the wire drawer and the rubber cleaner and mixer. The Com- 
pany will also have the beneft of a management which has 
already proved its efficiency and suocess in the past. The electric 
cable business is in a very vigorous condition, the demand being 
unprecedented, in spite of this being the dull season for these 
goods. For further particulare we refer readers to our advertising 
columns. 

Manchester Electricity Undertaking.—The Town Council 
resolved on Wednesday that application be made to the Local 
Government Roard for sanction to borrow the further sum of 
£500,000 for the purposes of the electricity undertaking of the 
Corporation. Ia answer to enquiries, it was said that it was 
absolutely impossible to say how much money the Electricity 
Committee would require in the future. The business of the 
department was increasing by leaps and bounds, and a public 
want had to be supplied. The main reason for asking for the 
money now was that the Local Government Board were very slow 
in their procedure. The committee had been waiting now for 
some months for the last loav, which had been sanctioned, and the 
object in regard to the loan now aeked for was to take time by 
the forelock,” 


Rochdale.— The Guardians have adopted the minutes of the 
Electiic Lighting Committee stating that they had agreed upon 
the draft specification prepared by Messrs. Crews and Handford, 
electrical engineers, for installation of electric light at the work- 
house, and recommended that advertisements for tenders be 
issued. Mr. Crews (who attended the meeting) stated that his 
firm were of opinion that it would be far more economical for the 
Guardians to erect a new engine and boiler house on spare 
land near the school buildings for lighting the wor khouee 
with electricity than it would be for them to make use of 
the existing engine and bciler house at the workbouse, as such 
houses could not be used for electric lighting plants without costly 
structural alterations having first to be made. The committee 
agreed to this. The probable cost is £1,000. 


Birkenhead Tramways.—A committee of the Houee of Lords, 
Lord Poltimore in the chair, on Tuesday commenced to consider 
the Birkenhead Corporation Bill. By the Bill the Corporation take 
powers to acquire by agreement the interests in the tramways of 
their lessees, the Birkenhead United Tramway, Omnibus, and 
Carriage Company, Limited, whose lease expirea on Dac. 31, 1900, 
and of the Wirral Tramways Company, whose lease expires on 
March 10, 1916, and to work these by electricity supplied from 
their present generating station. The Bill also proposea the con- 
struction of a number of now tramlines and the construction, at 
the cost of £14 300, of a new street commencirg by a junction with 
Argyle-street South and terminating at the junction of Holt-hill . 
and Whetstone-lane The Birkenhead Uniteu Tramway Company 
have agreed with the Corporation, and although tney petitioned 
against the Bill, they did not instruct counsel. The Wirral Tram- 
ways Company, whose property the Corporation do not intend ab 
present to acquire, alao petitioned against the Bill, and were repre- 
sented by Mr. Pope, Q. C, and Mr. E. H. Lloyd. The counsel for 
the promoters were Mr. Littler, C. C., M-. Fitzzerald, and Mr. 
Squarey. 


THE ELECTRICAL ENGINEER, MARCH 17, 1899. 359 
a aa T — 


Darfield.—Major Cardew, R.E., Local Government Board | and Messrs. Clayton, Son, and Co. are supplying the boilers. The 
inspector, held an enquiry on the 14th inst. into the application | city engineer is superintending the carrying out of the work. At 
of the Urban Sanitary Authority for powers to supply electricity | a meeting of the Leeds Tramways Committee on Monday, ib was 
for public lighting and other purposes. Mr. Short (instructed by | decided to appoint a traffic mabager to contro] the outside work 
Mr. C. J. Tyas, clerk of the District Council) supported the | in connection with the tramways department. The chairman 
spp ication, and Mr. T. E. Ellison (instructed by Messrs. Sanders | (Mr. Smithson) and the general manager (Mr. Wharam) were 
and Nicholson, Wath) represented the opponents, the owners of | requested to draw up a report as to the nature of the duties of 
Mitchell Main, Darfield Main, and Oaks Collieries, the Midland | such official, and to submit the same ab an early date toa special 
and Great Central Railwa Companies, and Mr, T. Wilkinson. meeting of the committee. It was reported that the receipts 
The Council pro to adopt a scheme by which electric light | from the cars during last month amounted to £8,390, as compared 
can be supplied at a cost of £12,000, and urged that the light | with £5 885 in the corresponding period of last year, an increase 


would be the best and cheapest for the district, both in regard to | of £2,505. 
| ———Prá—— 


public lighting and private consumption. The case for the 
PROVISIONAL PATENTS, 1899. 


opponents was that the light could nob possibly be brought into 
the district to pay, and if light was needed they could obtain gas 

the Wombwell Gas Company, who had power to supply 
Darfield.— Yorkshire Post. 


London Tramways.—The Highways Committee of the London 
County Council have been considering the question of what exten- 
sions of the Council’s tramways systems on both sides of the river 
are desirable and expedient, and have come to the conclusion that 
it would be of advantage if the Council were to make use of some 
of the provisions of the Ligbt Railways Act in order to develop 
the tramway system in the suburban areas around London, and 
that the Council should endeavour to enter into arrangements 
with the county councils of those districts with & view to joint 
action being taken which may result in the construction of an 
extensive system of locomotion. They think that if such arrange- 
ments could be come to, they would not only materially increase 
the earning capacity of the Council's tramways, but be of great 
benefit to the adjoining districte by affording easy and cheap 
means of transit to and from the central parts of London. They 
have asked the Council for powers to prepare and submit schemes 
for this purpose, and to negotiate with the other authorities with 
a view to joint action being taken. 

Dewsbury.—At a recent meeting of the Dewsbury Co-operative 
Society, Mr. W. Webb, the president, read a comparative state- 
ment with reference to the consumption of gas and electricity at 
the central stores. He stated that during the 12 months en ing 
June, 1895, the cost of gas consumed was said to be £216. 16s. 11d. 
That was the last full year when they had gas in the stores. For 
the year ending December, 1898, the cost of electricity was £453. 
12a, 9d., or an increase of £236. 158. 10d. It should be taken into 
consideration, however, that the consumption of electricity was 
greater than usual last year, owing to the large hall being used 
for the drapery department. Against the increase they must 
remember they had a better light; that the rooms were kept 
cleaner, and more comfortable to work in; that they had not to 
allow the same amount of depreciation with the electric light as 
with gas; and the premises were healthier. The decorations in 
the large hall would keep fresh three times longer with electricity 
than they would if the hall was lighted by gas. Taking all these 
things into consideration, he thought there was little difference 
between the cost of gas and electricity. They were endeavouring 
lo secure a reduction in the price of electricity. 


Islington.— At the meeting of the Vestry to-day it will 
be proposed that the Electric Li hting Committee be instructed 
to report as to the desirability o extending the electric light to 
the following roads: Hornsey-road (to parish boundary). Stroud 
Green-road, Crouch-hill, Blackstock-road, Gillespie-road, Drayton- 
park, Newington-green-road (to parish boundary in Newington- 
Breen), Mildmay-road, Mildmay-park, Balls Pond-road, and to 

ring up estimates of the respective coste to the Vestry. The 
Parliamentary and General Purposes Committee will submit a 
report on the application by the Vestry of St. Pancras for per- 
mission to lay mains in York-road and Brecknock-road, stating 
that they are of opinion that inasmuch as the Vestry of St. Pancras 
has no power to lay mains outside thoir statutory area, the Vestry 

no power to gront the permission asked for; and the com- 
mittee recommend that while they are of opinion the Vestry of 
St. Pancras should be 80 informed, attention should be drawn to 
the fact that an opportunity may be offered by the London 
Government Bill for the readjustment of the boundaries of the two 
parishes, in which case the Vestry would be willing to combine 
with that of St. Pancras with a view to getting rid of difficulties 
similar to the one in question. 

Leeds Tramways.—According to the Leeds Mercury, electric 
cars will probably be ranning in July on the Chapeltown and 
Headingley routes. Rapid progress is being made with the exten- 
sions to the electric generating station at Crown Point. The 
existing premises are being more than doubled in size, and 
next week workmen will be busy putting the roof on to the 
hew portion. When this is done the two apartments will be 
sarown into one. This will form one of the finest engine-rooms 
In the country. The size of it will be about 100ft. by 88ft. 
Built of red brick, with a more or less ornamental main entrance 
in the Calls, the structure will not be unattractive. The interior 
is lined with glazed bricks, and this gives the place a very light 

cleanly appearance. The existing plant consists of two 
boilers, two 400-h.p. engines, and a couple of dynamos. These 
are duplicates, and have only been used together on special 
occasions, when the traffic on the Roundhay or Kirkstall 
routes has been exceptionally heavy. The additional plant will 
include four new boilers (two of which are already in 
Position), two 1,200-h.p. engines, and further dynamos. When 
allis finished the station will be able to supply power sufficient to 
aun something like a hundred electric cars. Messrs, Gould are 
oing the baildiag work, Messrs. Fowler have the contract for 
€ engines, Messrs. Greenwood and Batley that for the dynamos, 


Manca 6. 

4845. Improvements in apparatus for registering the supply 
of electricity. Ludwig Zahn, 10, Friedrichstrasse, 
Berlin. 

4863. An improved indestructible insulator for electric engi- 
neering purposes. William Cook and William Kinzett, 
Springfield Works, Crabbs Croes, near Redditch. 

4878. An improved case for electrical transformer connoc- 
tions, also applicable to street electric light standards, 
George Wilkinson, 73, St. Stephen's-road, Upton Park, 
London. (Complete specification.) | 

4879. A new of improved electric battery cell and elements 
therefor. Anthony Strong Frazer and George Alexander 
Smith, 73, St, Stephen’s-road, Upton Park, London. 

4931. Means for generating and impressing semí-oyoles of 
olectromotive for oe on electric circuits for telegraphic 
and other purposes, William Lloyd Wise, 46, Lincoln’s- 
inn-fields, London. (Albert Cushing Crehore and George 
Owen Squier, United States. ) | 

MARCH 7. 

4941. Improvements in tho governing of electric motors. 
Justus Eck, 5, Priory-road, Bedford Park, London. 

4954. Improvements in oiectrio clocks. J oseph Butcher, Prince’s- 
chambers, Wolverhampton. (Complete specification. ) 

5010. Improvements in or relating to electrical incandescent 
lamps. Ernest Francis Moy and Percy Henry Bastie, 
433, Strand, London. 

5030. Improvements in oentrol apparatus for eleetric hoists 
and elevators. Oliver Imray, Birkbeck Bank-chambers, 
Southampton buildings, Chancery-lane, London. (An jrew 
Ellicot Maccoun, United States.) (Complete specification. ) 

5041. Improvements in dynamo-eleetric machines. William 
Brooks Sayers and Mavor and Coulson, Limited, 46, 
Lincoln’s-inn-fields, London. | 

5042. Improvements in dynamo-eleotrio machines. William 
Brooks Sayers and Mavor and Coulson, Limited, 46, 
Lincoln's-inn-fields, London. 

MARCH 8. 

5096. An electric opera, fold, or marine glass. Henry Frank 
Purser, 33, Hatton-garden, London. 

5099. Storage plates for acoumulators and process for the 
manufacture of tho same. Erhard Goller, 70, Chancery- 
lane, London. 

5100. Improvements in and relating to methods for charging 
accumulators. Vivian Bolton Douglas Cooper and 
Eustace Ridley, 70, Chancery-lane, London. (Complete 
specification. ) : 

5104. Reinforcement of electrical waves and avoidance of loss 
by straying reflection, eto., by moans of a condenser, 
Ferdinand Braun, 322, High Holborn, London. 

5111. A new or improved electrically-operated gas-tap and 
apparatus for lighting at a distanoe. Gustav Schüne- 
mann and Octo Rieder, 115, Cannon- street, London. 
(Complete specification. ) 

Marcy 9. 

5130. Improvements in o'ectrical timo switches, John Grice 
Statter, 68, Victoria-etreet, London. 

5151. An improved envelope for electrical conductors. Frank 
Brimson Cox, 10, St. George’s-crescent, Liverpool. 

5167. An economic carbon for aro lamps. Maurice Patrick 
MacInnerny, 29, Falkner- street, Liverpool. 

5190. Improvements in telephone switchboards. James Martin 
Overshiner, 18, Buckingham-street, Strand, London. 
(Complete specification.) 

5191. Improvements in lighting electric lamps. Charles Curwen, 
70, Palace-chambers, Westminster, London. 

5197. Improvements in electrical power station switches. 
Henry White Bowden and William James Allbright, 16, 
Union-court, Old Broad-street, London. 

5200. Improvements in the manufacture of porous diaphraems 
for electrolytio apparatus. Trevenen James Holland 
and Arthur Pillans Laurie, 6, Bream’s-buildings, Chan- 
cery-lane, London. 

5217. Improved construction of commutators for dynamos and 
electromotors. James Burke, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification.) 
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5199. Improvements in electrolytic decomposing apparatus. | TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


Trevenen James Holland and Arthur Pillans Laurie, 6, 
Bream'a-buildings, Chancery-lane, London. 

Improvements in oleotric incandescent lamps. 
Hartman Miller, 53, Chancery-lane, London. 

Improvements in. apparatus for making and breaking 
high-potential electric circuits. The British Thomson- 
Houston Company, Limited, 83, Cannon-street, London. 
(Edward M. Hewlett, United States.) (Complete specifi- 
cation.) 


50911. Andrew 


Marcu 10. 

Automatic motor-startiug switch. Percy Watson, 12, 
Watson-street, Aberdeen. i 

Automatic electric brake. Claude William Hill, 80, 
Manchester-road, Oldham. : 

Improvements in electrical switches. Robert Frederick 
Hall, 24, Temple-row, Birmingham. (Complete specifica- 
tion.) 

Improvements in electrical tumbler and other switches. 
Robert Frederick Hall, 24, Temple-row, Birmingham. 

Improvements in electric cables. Joseph Arthur Lovel 
Dearlove, 4, Great Winchester-street, London. 

A method of distinguishing electric and other switches 
im the dark. George Seymour Fort and Alethea Fort, 
12, Union-court, London. 

Improvements in or in connection with apparatus for 
tho production of ozone by eloctricity. Jesh ua Henry 
Lamprey, 7, Staple-inn, London. | 

Marcu 11. 

Improvements in tumbler switches for electrical pur- 
poses. Alfred Watson, 24, Temple-row, Birmingham. 
Improvements appertaining to clectric arc lamps. Harry 

Bennett, 17, Hanover-street, Keighley. 

Improvements in controlling switches for electric 
motors. Hardman Arthur Earle, Birkbeck Bank-cham- 
bere, Southampton-buildings, Chancery-lane, London. 

5898. Improvements connected with electric traction. Emile 

Bede, 4, South-street, Finsbury, London. (Complete 
specification. ) 


5262. 
5279. 


5396. 


SPECIFICATIONS PUBLISHED. 


1898. 
$31. System of conducting electricity for propelling, heating, 
lighting, and telephoning from railway vehicles. 
Libbey. 

4004. Switches for altering the speed and direction of revolu- 
tion of electric motors. Edwards and Beevor. 

4306. Electrodes for secondary batteries. Northey. 

4441. Electric motors. Duncan. (Date applied for under Inter- 
national Convention, Jan. 14, 1898.) 

6688, Apparatus for indicating the charge in a secondary 
battery. Cooke and Ireland. 

1470, Effecting electrolysis. Wise. (Solvay and Co.) 

7471. Eiectrolysis. Wise. (Solvay and Co.) 

1569. Electric furnaces. Lake. (“ Volta,” Société Anonyme 
Suisse de L'Industrie Electro-Chimique. ) 

1586. Magnetic separators. Clark. (The Metallurgische Gesel- 
schaft A. G.) 

7100, Protecting shields for incandescent electric lamps and 
the like. Dewar. 

$142, Systems of electrical distribution. Lamme. (Date 
ap 175 for under International Convention, Sept. 18, 

8348. Electrical measuring and indicating instruments. Heap. 

9002. Apparatus for the manufacture of potassium, chlorato, 
or sodium. oblorate by eleotrolysis. Brock, and the 
United Alkali Company, Limited. 

9199. Direct-call telephone systems. Oppenheimer. 

10710. Dry battery. Weiss. 

14909. Telephone cables. Saunderson. 

16754. Colu-froed apparatus for the automatio delivery of 
electric current. Bieberstein. 

290814. Mirrors and aro lamps for searchlights. Barbier. 

21550. Systems of control for eleetric motors and railway 
trains. Potter. (Date applied for under International 
Convention, March 17, 1898.) 

91551, Controlling electric motors and electrically-propelied 
railway trains. Rice. (Date applied for under Inter- 
national Convention, March 26, 1898.) 

94559. Eleotrically-propelied road vehicles. Morris and Salom. 

24949. Regulating transformer for rotary-phase current or 
polyphase-éurrent tallations. Siemens Bros. and 
Co., Limited. (Siemens und Halske Atkien-Gerellschafc. ) 

$6951, Construction of electrical transformers with venti- 
lating passages. Bläthy. 

26334. Eloctric switches. Ferguson and S ump. 


96351. Galvanic elements or batteries. Wetter. (Maas.) 
27613. Electric fuseholders. Howard. 
1899. 
102. Means for reduciug battery electrodes, Willard. 


AND TRAMWAYS. 


ue 
Returns for és Total receipts for 
Line. wer — & H Increase | half-year. 
— — | decrease. 
Ending 1899. 1898. 1899. | 1898. 
Birmingham Tram- £ £ £ £ £ 
WAY ust op ee Mar. 11 |3,775|3,279| + 496 |37,575 |34 632 
Blackpool and Fleet- 
wood Tramroad...| , 11 212| — — 16076 | — 
Bradford City Trame Feb. 5| 146| — — 6,7331] — 
Bristol Tramways 
and Carriage Co. . Mar. 10 2, 4592, 259 + 200 — — 
City aod South 
London Railway... ,, 12]11,072|1,077| — 5 |12 179 |11,796 
Dover Tramways ..| , ll| 147| 100|-- 477] 1,430 | 1,048 
DublinU.T.,elec.cars| „„ 10 930] 659 + 271 8,439 | 6,8861 
Dublin S.D. Electric 
Tramways .. ..... „ 10] 625| 378| + 247 6,07) | 3,930 
Halifax Corporation 
Tramways ........ „ 8| 301] — — 9,720"; — 
Liverpool Overhead 
ilway ............ „ 12 1.3641, 330 + 3414, 273 |14,824 
South Staffordshire 
Tramways ......... „ 10 588! 5331+ 55] 5,934 | 5,789 


* Since June 30, 1898. + Including horse cars. { Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Pata | Wednesday. 


Name. 


Blackpool and Fleetwood Tramroad Shares ....... ......| 10 284-24) 
Bournemouth aud Poole Electric Supply, Limited, Ord....| 10 18.1 
4} per cent. Cum. Pref. .... .. ............ ..| 10 103-11 
British Electric Traction, Limited, Ordinary, Nos. 1-30, 000 10 174-1 
— 6 Pp. Q. Cm. Pf., 30, 001-40, 000 (all paid) 920068999 10 1 
———— b per cent. Perpetual Debenture Stock ....... 100 126-127 
Brush Electrical Engineering, Limited, Ordinary ......... 2 FE 
Non. Cum., 6 per cent. Free.. 4 2 21 
——— 4j per cent. Debenture Btock .............. .....| 100 110-114 
— r cent. $nd Debenture Btock eeccece „„ „ ee 100 101-104 
Callend 8 able Company, Debentures ev€*9099000€0600€90 90.0009 100 114-117 
1111 E E T E 6 1 el 
Central London way, Ordinary ee ee ee ee „„ „% „%% % „% Geen os oe 10 1 
— 00000000 „ „ „ „ „ „-EÜ(oTçn —⏑⏑ffh ‚—⏑F⏑ KR KF 8 7 
Pref. Half-Shareeũe.. erento 8 4 
— 9 [I] 2 „ „% % „„ 6% %%% %% „„ 6 „% 6% „% „ 6 „66 Q5 b 41 
Charing Crosa and Strand eres 26 „„ „ „%„% „6% „% % „%% „% % se @ Sage 5 11 -In 
4 per cent. Cum. eevee %% %% sn eeoe eee ee 6 6 „ 0„ b 6- 
Chelsea Electricity Company ........ccccccscccccess oso. 6 Ei 
4j per cent. Debentures ................«.....».| 100 114-116 
City of London, Ordinary ........................-.......| 10 203 
,t 90,001-100,000 6525 ** eee 6 6 66% „„ 66 „ 0 10 1.20 
6 per cent. Cumulative redn . 10 : 15-16 
—— b per cent. Debenture 8tock .................... 100 194-129 
Oity and South London Railway, Consolidated Ordinary. 100 70-72 
— naree ß 8 
-= per cent. Debenture Stock 6 5 2 6 6 „ 6 „ „ 6 „6 9-990 100 i 
5 per cent. Pref. Shares 4 10 14} 
— „ i us §öÜ PvE ME 10 14-16 
County of London and Brush Prov. Elec. Light Co., Ord..| 10 12-18 
e j No. 80,001-40,000, 10 12-18 
6 per cent. Cum. Pret. «(090000900060-* „„ „ „ „ „60„ 10 1 -16% 
Crompton and Oo. or re eee oe CMS 8 8 18 
— D r cent. Debentures ee aes Sas „556 6% 2 ee — 96-1 1 
Crystal Palace District, edere! P r cent. Stock .......| 100 180.185 
Preference 5 per cent. Stouock˖nl 100 140-145 
Edison and Swan United Ordinar gn 8 23 
5 per cent. Debentures 6 „ 6 „ „% „ „% % „% %% 666% „%＋,r „„ „666 %% 6 E. 
4 per cent. Deb. Stock, Red.. ..... ....... ....| 100 98-100 
Edmundsons' Electricity Corp., Ltd., Shares, 1-17, 400 6 bi- 
Kieotric Construction, Limited .... ........ een 1 
——— 7 per cent. Cumulative Pre kk. . ꝝ 2 E 
——— 4 per cent. Perp. let Mort. Db oo 100 108-1 
W. T. Henley's Telegraph Works, Orainary ...... . | av 27-28 
7 per cent. Prefer ene 10 183-1 
— — per cent. Debentures 2 6 "27207600990 e 6 „„ E E oe 100 11 11 
House-to-House Company, Ordinarngnn b 9-10 
7 per cent. rens e e ro es]. C 44.20 
Imperial Tramways, Limited .................. . 6 244- 
India Rubber, Gutta Perchs, and Telegraph Wor id 10 22-23 
é per cent. Debentures — ....................... | 100 102-106 
Kensington and Knightabridge Ordinary.................. ^ 18-14 xd 
London Electric Supply, FF 8 84-4 
6 per cent. Prei... 6 64-7 
4 per ceut. 1st Mortgage Debenture Stock, Red. 100 104-106 
Metropo'itan Electric Supply, Limited, Ord. , No. 1-62,500 10 ibus 
i a o. 62,601-85,000; 4 12 
r coent. First Mortgage Debenture Stock 118-121 
National Telephone, Ordinar .. - æ˙? 5 43-5 
6 per cent. Cum. First Pref.......................| 10 18-15 
6 per cent. Cum. Second Pref.......... .........| 10 18-15 
6 per cent. Non. Cum. Third Pref. ............. " 6 4 
100 101 


4 Pe cent. Deb. Stock 


„Red. eee L O 266% „„ „% eee 

Notting Electric Lighting Company, Limited ........| 10 164-17j 

Oriental, Limited, 1879 eo 239.0999 «0927099902» 08288 09 „ 3 1 1 

£5 Shares ee e080 „% 99 699299 „%%% OS ee e. 5 ri 7 

B43 Shares, New |.......... eee rrt 24 

Oriental Telephone and Electric Company Passa. draws R 1 3 
Oxford hlectrio, Lim., Ord., Nos. 1 to 96 and 407 to 10, 810 5 1i 
Royal Electrical Company of Montrea: ............ eese ' 16u-180 
— t} per cent. First Shares Mortgage Debentures ..| 100 107-109 
South London Electric Supply, Ordinary ................| 8 sy 
St. James's and Pall Mall, Pinited, Ordinary .. ....—-... b 1641 i 
7 per cent. Prof. ............ e. ao = =o ao — —— 5 10 
Telegraph Construction and Maintenano a. ~ = = = — 13 40-44 
— — per cent. Bonds - «| 100 104-107 
Waterloo and City Rallway, Ordinary fr: 100 109-112 
EL Bupply, 3 164-16} 
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NOTES. 


The Soudan.—The extension of the telegraph line 
through the Soudan is being rapidly proceeded with. 
Already a station is opened in the vicinity of Abu 
Harraz, which is situated on the Blue Nile, about half way 
between Khartum and Gedaref. 


Telegraph Extension. — The Eastern Extension 
Telegraph Company announce that their Manila-Panay 
cable has been extended to Iloilo, thus establishing direct 
cable communication between Manila and Iloilo. The 
company's cable connecting the island of Negros with 
Iloilo has also been reopened for public traffic. 


The Marylebone Electric Lighting Bill.—The 
Electric Lighting Committee of the Vestry of St Mary- 
lebone recommends that the Electric Lighting Bill should 
be withdrawn, as the parliamentary agents have reported 
that there was no reasonable chance of it passing, in view 
of the opposition of the Board of Trade and the Chairman 
of Committees. It will be remembered that this Bill did 
not comply with the standing orders of the House of 
Commons. 

Marconi's Leoture.— The repetition of Mr. Marconi's 
paper on Wireless Telegraphy," given at Exeter Hall last 
week, was attended by a large and appreciative audience. 
We were pleased to see that Mr. J. W. Swan, president of 
tbe Institution of Electrical Engineers, was able to take the 
chair at this meeting, and that he seemed considerably 
better for his enforced sojourn in warmer climes. By 
doctor's orders, Mr. Marconi was forbidden to deliver the 
lecture himself, and hence it was read for him. 

The Kensington Order.—The electric lighting pro- 
visional order of the Vestry of the parish of St. Mary 
Abbotts, Kensington, now before the Board of Trade, is 
about to be withdrawn, owing to a satisfactory understand- 
ing having been come to between the Vestry and the 
various electric lighting companies in their district. An 
agreement has been made that electricity for public lighting 
shall be supplied at 24d. per unit, and as soon as this is 
signed and sealed the Vestry's provisional order will be 
withdrawn. 

Obituary.—The electric fish which was exhibited at 
the Royal Institution on Friday night in connection with 
Prof. Francis Gotch's lecture on “The Electric Fish of 
the Nile” is no more. At the commencement of the 
discourse it was as lively as could be wished. When 
Prof. Gotch had finished his lecture, however, the audience 
pressed round the tank in which it lay, and everyone was 
anxious to get an electric shock by touching its body. 
This so exhausted it that before the next morning it had 
departed this life. We understand that the electric fish 
was borrowed from the Liverpool Aquarium. 

The Franklin Institute.—At a meeting of this 
institute, held on March 15, Mr. E. G. Acheson, of the 
Acheson Graphite Company, Niagara Falls, read a paper 
on graphite and its artificial manufacture. He explained 
that the artificial production of pure graphite in the 
electric furnace—in which it was, until recently, occasionally 
found as an accidental by-product—has now become estab- 
lished as a regular branch of manufacture on the com- 
mercial scale. Mr. Acheson, who is the inventor of the 
process, described it fully, and exhibited specimens of the 
product. This new process is a highly interesting out- 
growth of the carborundum industry. 

Telephone Competition.—We notice that the New 
Mutual Telephone Company, of Manchester, has not yet 
abandoned the idea of being allowed to compete with the 
National Telephone Company in that city. The Post- 


master-General has not given any hope to the repre- 
sentatives of the company, but they expect to gain their 
object by obtaining assistance from the Chancellor of the 
Exchequer. A deputation is to await on this gentleman, 
and the Corporation of Manchester were invited to send 
representatives to form part of this. They, however, 
decided that it would be much better not to be represented. 


Iron and Steel Institute.—As announced in our 
issue of the 3rd inst., the annual meeting of this institution 
is to be held at the Institution of Civil Engineers, Great 
George-street, Westminster, on May 4 and 5, when the 
president-elect, Sir William Roberts-Austen, K.C.B., will 
deliver his inaugural address. The following gentlemen 
have kindly promised to read papers: Prof. J. O. Arnold 
(Sheffield), Mr. H. Bauerman (London), Mr. E. Disdier 
(Bilbao), Mr. A. P. Head (London), Baron H. von Jüptner 
(Donawitz, Austria), Prof. H. Louis (Newcastle-upon-T yne), 
Mr. Bertrand S. Summers (Chicago), and Prof. Wiborgh 
(Stockholm). 


Incredulity or Ignorance.—A contemporary has 
expressed itself as somewhat incredulous as to the truth of 
a remark of ours about a gravitation theory ere the time of 
Newton. We congratulate our contemporary upon its 
implied desire to be illumined. Hitherto its investigations 
have been confined to geological matters, wherein no one 
doubts its iconoclastic ability or envies its perspicacity in 
constructing mud pies. In this particular instance we 
humbly suggest a course of reading of Albiruni. A 
reviewer, quoting the English translations, says: Here is 
Newton’s law of gravitation in the very words in which it 
is generally found in modern school-books.” 


Accumulators for Traction.—The exhibition of 
accumulators suitable for driving motorcars which is to 
be opened in Paris in April, is likely to be a success if the 
number of accumulator makers who will be represented are 
a criterion. We have seen the list of them made up before 
it was finally closed, and count, at least, a score of entries. 
We also notice that the exhibitors hail from all parts of 
Europe. Thus nine of the makers come from France, two 
from Vienna, three from Germany, two from London, two 
from Italy, etc. We trust that all those entering will submit 
their accumulators to the searching trials that are to be 
made, and that, as a result, much useful information as to 
what can be really done by means of these as reservoirs of 
power will be finally determined. 


Coal Testing.—One of the latest applications of the 
Róntgen rays is to test coal. It is stated by the Journal of 
the Franklin Institute that carbon in all its forms is quite 
transparent to these rays, while the substances—silica and 
the silicates—which constitute the ash or incombustible 
constituent are opaque to them. By placing a lump of 
coal between a Crookes tube and a fluorescent screen, it is 
stated that all the slag and clinker-forming portions of the 
fuel can be detected. M. Cuoriot, on whose authority this 
statement is made, has tested in this manner anthracite 
and bituminous coal, lignite, coke, and artificially-prepared 
briquettes. In these tests rough lumps of coal 1iin. to 
2in. thick may be used, with an exposure of five minutes, 
and with a coil giving a 10in. spark. 


Municipal Telephones.—It wil be remembered 
that the limit proposed by Government for deciding 
whether towns may undertake the equipment of a 
municipal telephone exchange is 50,000 inhabitants. Certain 
places which have taken a very active part in the telephone 
agitation would be debarred by this limit from individual 
action, and hence we are not surprised to see that the 
Government is to be asked to either remove or lower the 
inhabitant qualification. One of these towns is Tunbridge 


362 


THE ELECTRICAL ENGINEER, MARCH 24, 1899. 


Wells, at which place a special meeting of the Town 
Council was recently held at which the whole question was 
keenly debated. A deputation from the various local 
bodies was received, and eventually it was decided to 
petition Parliament to allow smaller towns to undertake 
& municipal telephone supply. 

Post-Office Retirement.— Following the retirement 
of Mr. W. H. Preece comes that of Mr. J. Doherty, who 
will, however, continue to hold until April 17 the post of 
superintending engineer of the north-western district. Mr. 
Doherty's career as an expert telegraph engineer commenced 
in 1852 under the late Mr. W. T. Henley, when he was 
engaged on the telegraphic system between Manchester and 
Liverpool, the work being carried out for the Magnetic 
Telegraph Company. Mr. Doherty subsequently had con. 
siderable experience both in Canada and in Egypt, after 
which he rejoined Mr. Henley at his cable works at North 
Woolwich. Mr. Doherty entered the Government service 
when the telegraphs were taken over in 1870. He has 
had charge of the whole of the north-western district for a 
great number of years, and has succeeded in keeping the 
telegraph system over that wide area well up-to-date. 

The Sheffield Tramways.—We have recently had 
sent to us illustrations of a new design in smoking cars, 
which are being made for the electrical tramway system at 
Sheffield. These cars were designed by Mr. A. L. C. Fell, 
the electrical engineer to the Corporation, and are being 
built at Birkenhead. The car, which is a single-deck one, 
is divided into three parts, of which the centre only is 
enclosed. This centre compartment will accommodate 
14 non-smoking passengers, and there are seats on each 
open platform at the end for four smokers, while standing 
room is provided for four more. Thus the complete com- 
plement will be 16 smokers and 14 non-smoking passengers. 
From what we can see from the illustrations, there is a 
division between the platform on which the driver stands 
and that provided for the smoking passengers. As a pro- 
tection against rain, the windows of the fixed framework at 
the sides of the open platforms can be raised. 

Labour Clauses.— We note from the agenda of the 
Islington Vestry that the Electric Lighting Committee have 
determined to recede from the position they have taken up 
with respect to labour clauses in their contracts. It will be 
remembered by our readers that friction arose in connection 
with the proposed contract for the extension of the buildings 
of the electric lighting station. The tender which was 
recommended for acceptance was practically disqualified by 
the fact that the firm in question would not accept the 
labour clauses as drafted by the Vestry in 1895. As a 
result, it is proposed by the Electric Lighting Committee 
to modify these clauses very considerably by removing all 
penalties, and also by dispensing with the schedule of wages 
hitherto required to be exhibited on the works. We are 
exceedingly glad that the shoe has pinched, and we trust 
that in future other local authorities will find that absurd 
labour clauses are not to the advantage of either the 
working classes or the ratepayers. 

Organ-Blowing.—We notice in the columns of the 
Electrical Review, of New York, a good illustration and 
description of an automatic organ-blower, which is worked 
from single-phase alternate-current mains. The motor runs 
at a speed of 1,800 revolutions per minute, and drives the 
crank which works the blower at a speed of 45 strokes per 
minute. The feduction is obtained by means of a treble 
threaded worm gear. An interesting feature in the 
arrangement is the introduction of a friction gear consisting 
of two discs between the motor and the worm. The 
pressure between these discs is regulated by the position 
of the bellows. When these are full of wind the two 


discs are apart, and the motor is running quite loose. In 
this way there is no difficulty with stopping or starting the 
motor, and it is said that the discs have not given trouble 
in consequence of the frictional losses when getting up 
speed. This is due to the light weight of the parts of the 
gearing which have to be accelerated. 

Circuit Breakers.—Mr. M. C. Canfield contributes an 
article to The Engineer of New York in favour of the inven- 
tion of a new circuit breaker. He claims that the present 
types of automatic cut-outs often causes a large amount of 
unnecessary trouble, owing to the fact that they act too 
quickly. For instance, he says that a slight fault on one 
feeder which should be isolated by the circuit breaker on 
that feeder often causes a number of dynamo circuit 
breakers to go off, thus interrupting the whole supply. In 
consequence, he advocates the construction of circuit 
breakers for the dynamo panels of a switchboard with a 
time lag, so that they will not act until the load has been 
on them for a slightly longer time than is necessary for the 
opening of the feeder circuit breakers, thus giving them a 
chance to act and clear the trouble without throwing out 
generators if the short-circuit is a heavy one. If the feeder 
circuit breaker fails to open, the generator breakers will do 
so and clear the generators. If trouble occurs within the 
house, the generator circuit breakers will still clear it, 
although not quite as quickly as with the present type. 


The Pros and Cons. of the Electrical Pro- 
fession.—In a recent issue, the Electrical World of New 
York reproduces a discussion which took place at the 
Electrical Club of the Young Men’s Christian Association, 
Chicago. It seems that this discussion centered on the 
inducements the electrical profession offered to those who 
cared to embark on such a course of study, and also on 
what branches were the most alluring financially. In order 
to obtain as comprehensive an idea as possible on the 
subject, a circular letter submitting a number of questions 
was forwarded to electricians of acknowledged repute in 
the United States. One of these questions was, Which 
pays the best, the technical side or the business end of the 
profession ? All the answers were in favour of the last 
part of the query, though it was argued that if happiness 
is aimed at, the vocation which confers this was, after all, 
the one which pays best. In reply to the question, Can 
a young man become an electrical engineer without obtain- 
ing a college education ? it was contended that undoubtedly 
he can, though a college education must be a most impor- 
tant adjunct. It was added that 99 people out of 100 
have to unlearn what they have learned at college, but 
that having realy learned how to learn, they are in 
possession of an acquirement of the highest value. 


Electric Lighting in Queensland. — Regularly 
each year we receive the financial report of the Rock- 
hampton Gas and Coke Company, Limited, Queensland. 
It will be remembered that this company runs an electric 
lighting department, and this year we are glad to hear 
that that department has reached the profit-earning stage. 
The repcrt states that for a considerable period the 
directors have had under consideration an extension of 
plant in both sections (gas and electric lighting), rendered 
necessary by increase of business, but deferred taking 
definite steps until the company obtained &n Order in 
Council under the Electric Light and Power Act of 1896, 
which they have much pleasure in announcing has at length 
received the sanction of his Excellency the Governor in 
Council for the full term of 42 years. The company's 
position in connection with the supply of electricity for 
Rockhampton and its suburbs being thus assured, the 
directors have decided upon issuing debentures on the 
London market.” As this is so, there.should be some 
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orders for electric lighting material to be placed by the 
company. 

Cape-to-Cairo Telegraph —The visit of Mr. Cecil 
Rhodes to Germany and his interviews with the Emperor 
William have done much to further the prospects of this 
line being completed in the near future. The German 
Secretary of State for Foreign Affairs (Herr von Bülow) 
explained on Tuesday last in the Reichstag the general terms 
under which the proposed telegraph line was to be carried 
thrcugh German territory. It will be built at the expense 
of the Trans-African Telegraph Company, and the portion 
in German territory will be maintained by the German 
Government at the company’s cost. The line must be com- 
pleted within five years, under the agreement. The company 
also binde itself to lay down at its own cost, in addition to the 
through wires, another separate line between the two stations 
in Rhodesia situate nearest to the German frontier on the 
one hand and British East Africa on the other, this wire 
to be used for the telegraph traffic of German East Africa, 
and to be the property of the German Government. The 
cost of keeping up this latter wire is undertaken by the 
German Government. At the end of 40 years the through 
line is to become the property of the German Government. 


Amalgamations.—The Electrical World of New 
York has followed up its leader on combinations in 
electrical enterprises, to which we referred recently, by a 
most startling announcement in its issue for March 4. 
This announcement is to the effect that from March 11 
the Electrical World and the Electrical Engineer will be 
issued weekly as one publication, under the title of 
Electrical World and Electrical Engineer. The editorship 
will be held conjointly by Mr. T. Commerford Martin and 
Mr. W. D. Weaver. Mr. J. M. Wakeman will be respon- 
sible for the business management, with Mr. A. C. 
Shaw. The combined journal will claim, we presume, 
the same advantages as other large combinations; and 
there are, of course, obvious advantages to the reader and 
to the advertiser provided that the new journal really 
combines in one the energy and push of the two separate 
publications. Mr. W. J. Johnson, who has been for so 
many years responsible for the development and growth 
of the Electrical World, will retire from the journal which 
he has raised to its present high pitch. We must confess 
that the amalgamation takes us very much by surprise, 
but we wish our conjoint contemporary every success in 
the future. 

Electric Train-Lighting.—The use of the electric 
light for trains is rapidly on the increase, and the simpler 
types of apparatus have gained much ground in the last 
few years. We notice in the columns of the Electrical 
World of New York a description of a system of train- 
lighting patented in America by Mr. P. Kennedy, which 
has been used by the Canadian Pacific Railway for their 
train service. It seems to us, however, that the apparatus 
is not so good as others which have been developed on 
this side of the Atlantic. It consists of a small dynamo 
driven from one of the carriage axles by a wheel and 
pinion. This dynamo is supported much in the same way 
as the motors of tramcars are. With the gearing as 
arranged the speed of the dynamo varies directly with 
the speed of the train, and hence regulating gear has 
to be provided to keep a constant voltage independent 
of speed. This is done by regulating the field of 
the dynamo by means of an arrangement driven by 
a small motor. From the views seen of this apparatus, 
we do not fancy it is likely to give general satisfaction 
after extended use, on account of its complication and the 
great vibration to which everything on the train is sub- 
jected. In the same way, we do not think that regulating 


the field is good for the purpose unless long runs at nearly 
constant speed are usual on the routes. 


The London County Council and the Telephones. 
As we almost expected, the London County Council are 
not reconciled to the idea of allowing the telephones in 
their district being under Government. At least, the 
Highways Committee are not, as this committee last 
Tuesday had the following resolutions on the agenda: 
“ (a) That, in the opinion of the Council, the tele- 
phone in the London area of the National Telephone 
Company should be managed by the Council, the 
Corporation of the City of London, and the local 
authorities of districts outside the administrative county 
of london but within the London telephone area. 
(5) That, in the opinion of the Council, application 
should be made to the Postmaster - General by the 
Council, the Corporation of the City of London, and 
the other local authorities of districts within the London 
telephone area of the National Telephone Company, for a 
license under the Telegraphs Act, 1892, for the establish- 
ment of a telephone service in respect of that area. (c) 
That the clerk of the Council do, in conjunction with the 
town clerk of the City of London, draft an application to 
the Postmaster-General for the license above referred to; 
and that such draft application, when prepared, be sub- 
mitted to the Council for approval" The consideration 
of the recommendations was, however, postponed. 

Institution * Journal.”—We have received from the 
Institution of Electrical Engineers Part 138 of vol. xxviii. 
of the Journal of the Institution. In the commencement of 
this issue of the Journal there is a long paper by Messrs. 
W. Duddell, Wh.Sc, and E. W. Marchant, B.Sc., on 
“Some Experiments on Alternate-Current Arcs by Aid of 
Oscillographs.” The paper takes up 91 pages of the Journal, 
and we are glad to see a footnote stating that it will be 
discussed at a meeting at some future date. From a 
cursory glance one sees there is an enormous amount of 
original work in the paper, and the design of the 
oscillograph itself is worthy of special attention. It 
consists, briefly, of a galvanometer with a coil made 
of two turns only, which are placed very closely 
together in an exceedingly strong field. With this 
construction the authors have succeeded in obtaining a 
galvanometer coil with a very small period of vibration 
and small moment of inertia. In this way the coil is able 
to follow the wave form of the E. M. F. curves of alternators 
under varying conditions. As to the effects observed in 
the arc lamp itself, we trust to be able to return to the 
subject shortly. Another paper in this volume is con- 
tributed by Mr. E. K. Scott, and is entitled ** Notes on 
Electric Traction by Three-Phase Alternating Currants.” 
This consists of a description of several lines equipped by 
Messrs. Brown, Boveri, and Co., of Baden, at Lugano, 
Zermatt, Jungfrau, and other places. The papers on 
wiring rules, and their discussion, complete this issue of 
the Journal of the Institution. 

Electric Power in Papermaking Industries.— 
We gather from the columns of our New York namesake 
that the electric driving of wood-pulping machinery in the 
United States and Canada is greatly on the increase. At 
present.it is estimated that nearly a million horse-power 
produced by electricity is used annually for this purpose. 
Such an extensive application opens up great possibilities 
for the employment of the electric current for numerous 
uses, and reiterates the necessity for the electrical engineer 
to become acquainted with the laws and practice of 
hydraulic engineering. Many important and difficult ques- 
tions have to be considered and numerous intricate problems 
solved in the most economical employment of various classes 
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of water powers. Electric generators and motors, water- 


wheels, governors, pipe and power house construction, all 
have received considerable attention. In fact, to such an 
extent have they been perfected that in the Cumberland 


Mills, for example, an efficiency of 77 per cent. is obtained 


that is, for every 100 h.p. mechanical output of the turbines 
the motors deliver 77 b.p. to the machinery at the paper 
mills. But it appears that the difficulties presented by the 
hydraulic end of enterprises have not received the same 
successful consideration as the above-mentioned apparatus, 
and have, therefore, not been satisfactorily solved. To prove 


this we need only refer to the difficulties experienced of 


late at the Lachine Rapids plant with “ frazil " ice, and the 
trouble experienced with ice at Niagara, both of which are 
described in this issue. It does seem as if precautions could 
be taken to prevent such interference with the continuous 


operation of electric plants, and these troubles emphasise 


the fact that hydraulic engineering can no longer be 


excluded from the scope of a complete electrical engineering 


education any more than civil and mechanical engineering. 
„The Electrical World.”—In the last individual issue 


of this New York journal on March 4 the history of 


ita own progress is referred to in a leading article. The 
paper commenced under the name of the Operator in 1874, 
and since that date it has made sure and steady progress 
until it has become the leading American journal in 


electrical matters. As Mr. W. J. Johnston has been con- 


nected with it during the whole of that time, we cannot 
but attribute its success to his untiring industry. In the 
same issue, a résumé of the progress made in the various 
electrical engineering problems during the last 25 years is 
reviewed by various writers. Thus Messrs. Houston and 
Kennelly contribute an article on “ Alternating Currents 
25 Years ago and to-day": Mr. R. W. Hope writes on 
“The Rise of the Stock Reporting Telegraph”; Mr. J. E. 
Selden on “Some Reminiscences of the Morse Printing 
Telegraph.” Mr. Thomas Henning’s article is entitled 


“Twenty-Five Years Ago,” and it gives some interestin g facts 


on general progress in electrical matters. Mr. Eugene F. 
Phillips contributes some of his recollections of 25 years 
of wire manufacture. 
all worthy of careful reading, a number of other writers have 


forwarded very short articles or reminiscences of striking 


incidents intimately connected with electrical science. Any 
mention of the last issue of the Electrical World as an 
individual paper will not be complete without calling atten- 
tion to Mr. Carl Hering’s digest of current electrical 


literature. This digest has been for years one of the most 
valuable features of the paper, and in spite of the time it 
has been running it is easy to see that continual improve- 


ments are being made in its arrangements. Perhaps the 
most valuable point associated with the digest is the fact 
that Mr. Carl Hering does not hesitate to express personal 
expert opinions in condensing articles from various sources. 
The illustrations which have been added are a comparatively 
new feature, and are exceedingly valuable in many instances. 


Resistance to Traction.—In a recent issue we pub- 
lished Mr. Lundie's formula for train resistance, and since 
then Mr. G. W. Knox, of the electrical and engineering 
departments of the Chicago City Central Railway Company, 
has contributed to the Street Railway Journal of New York 
the results of certain tests he made some time ago with a 
view of determining when it was time to replace a badly- 
worn rail. He found that these results varied very con- 
siderably. For instance, on a badly-worn rail with an 
average speed of 8:6 miles per hour the drawbar pull per ton 
was found to be 37:5lb. ; on another test made on the same 
kind of rail with a speed of 10 miles per hour a drawbar pull 
of 401b. was found, while a third test with a speed of 12°9 


Beyond these features, which are 


showed a drawbar pull of 43°8. Mr. Knox also gives the 
results of his tests with nearly new rails, and here it was 
found that with an average speed of 8:8 miles per hour the 
drawbar pull per ton was 24'21b, as compared with 
another test with the same kind of rail, when with 
a speed of 11:4 the drawbar pull was 30lb. So 
widely do these results vary, as will have been seen, 
that Mr. Knox is doubtful whether it is possible to adopt 
any given formula for train resistance, no matter how 
carefully determined. Again, in the majority of cases the 
joints of steam railroad rails are very poor and irregular 
in the matter of alignment. In his opinion this difference 


alone would vary the results very materially, to say nothing 


of the variations which would be caused by “spongy sub- 


grades, etc. While admitting that Mr. Lundie deserves 


great credit for working out his formula in the way he has, 


and while admitting that the method he used gives an 


accuracy which has not hitherto been obtained, Mr. Knox 
points out that the formula was nevertheless the results of 
observations obtained on the South Side Elevated Railway, 
a track with ideal conditions in regard to a solid road-bed, 
and well aligned and rigid joints and rails, such as are 
rarely found with surface steam railways. Mr. Knox is of 
Opinion that it is false economy to try to operate a street 
rail after it becomes badly worn. 

Alternate-Current Effects.—The facts collected by 
Messrs. Edwin J. Houston and A. E. Kennelly for their 
article on 25 years’ progress in alternate-current working 


in the Electrical World (New York) are very interesting. 


As regards ancient history we do not propose to con- 
sider the article, but some useful deductions are drawn 
as to the use of alternate currents for long-distance 
transmission. For instance, the authors say that the self- 
induction effects on such long-distance lines have not been 
80 serious as was expected in the early days. Thus, the 
impedance effect of a pair of large parallel copper wires 
(000 A.W.G.) at an intervening distance of a foot, and 
with a frequency of 40 cycles, is about 1:43, representing 
an impedance of about 45 per cent. in excess of the ohmic 
resistance, but by no means all the extra apparent resist- 
ance produces drop of pressure in the conductors, and none 
of it causes waste of energy. Moreover, the effect can be 
reduced as greatly as desired by subdividing the conductors. 
The self-inductive effect has not, as yet, proved a serious 
difficulty. Moreover, it bas been found that impedance in 
the linea leading to the rotary converter actually improves 
the regulation and behaviour of that apparatus. Speaking of 
high voltages now being introduced in America, 40,000 volts 
is said to be the present limit for commercial purposes. 
Still, the authors state that the full working advantage of 
this pressure has not yet been secured, and that the 
pressure itself is rare. Moreover, apart from the difficulty 
of protecting tbis system from lightning, it is found that 
at and above such pressures there commences to be a new 
loss of power along the transmission lines, due to convective 
electric «discharge. When this convective discharge is 
powerful, the wires emit a phosphorescent glow that is 
visible at night. It may be expected, however, that 
further study and research will indicate means for obviating 
or minimising this difficulty, and meanwhile: much remains 
to be accorplished before the full commercial range due to 
40 kilovolts can be availed of. The radius of commercial 
transmission at such a pressure should be at least 100 miles. 


Printing by Electricity.— An interesting contribution 
on the application of electric power to printing presses 
appears in the Electrical Engineer of New York. In it 
the author, Mr. Charles A. Dresser, traces the develop- 
ments which have of late taken place in electrically- 
equipped printing plants, Formerly a single motor was 
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used either geared or directly connected to the main shaft 
of the press, and being controlled by an ordinary speed 
controller operated by hand presented many of the 
difficulties of the old friction-clutch mechanical method. 
But in the special design of electrical arrangements to suit 
the requirements of electrical printing gear referred to by 
Mr. Dresser in his description of a recent motor installation 
in a Chicago daily newspaper office we find that each press 
is equipped with two electric motors, the first being a 
5-h.p. six-pole motor, having a maximum speed of 200 
revolutions, and suspended on the press at right angles to 
the main driving shaft. On the shaft of this motor is an 
automatic friction clutch and worm, which engages with a 
brass gear wheel situated on the main shaft of the press. 
The speed of the press at the maximum speed of this 
5-h.p. motor is 10 revolutions per minute. Each of the 
motors is operated from a speed regulator which has 
mounted on its face one compressed-air cylinder and one 
dash-pot cylinder and a contact lever, which is connected 
to both cylinders. At four different points on the press 
are located four-way compressed-air cocks, which are in 
turn connected by piping to the cylinders on the rheostat. 
These compressed-air cocks are normally in a vertical position. 
The main power for each press is derived from a 40-h.p. 
slow-speed multipolar motor geared to the press by a single- 
reduction gear, and located under the press in the basement 
of the press-room. Having furnished further details affect- 
ing the general arrangement of the plant, the author refers 
to the economical considerations involved. With a minimum 
of attention is à maximum of effective results, the labour- 
saving item alone totaling up to a considerable sum 
annually ; while the output of the press is increased 
20 per cent. over the old mechanical drive. "With regard 
to accelerated speed, it is claimed that the two presses in 
operation can give 20 minutes' start to any other two 
presses in the building, and can beat them, although more 
men are employed, in printing off an edition. 


Electrio Fish at the Royal Institution.—On 
Friday evening Prof. Francis Gotch delivered a lecture at 
the Royal Institution on The Electric Fish of the Nile.” 
Of the varieties of fresh and salt water electric fish which 
are to be met with in various parts of the world, the 
lecturer dealt almost exclusively with the former, two 
specimens of which he had with him, and from which 
several of the audience at the close of the lecture found no 
difficulty in obtaining electric discharges. Reference was 
made to the biological difficulties which presented them- 
selves in trying to conceive the conditions that could ever 
have determined the evolution of the electric organ ; while 
as to the actual seat of the electrical charges themselves, 
he, for his own part, believed it to be the nerves. In 
these Nile fish, of which he preferred to speak, the electric 
discharge was from the head to the tail, and the fish was 
able to regulate this by being the possessor of a unique 
kind of central nervous system, though it was unable to 
send the nerve stimulus more than 10 or 12 times a second, 
and would not be able to continue doing this for more than 
half & dozen times owing to exhaustion of the central 
system. With ite own kind the mouth of this fish was his 
principal weapon, but it attacked small fish of other kinds 
both by means of its mouth and by administering electric 
shocks. It would not do this, however, in order to get a 
meal—this would cause him too much exhaustion. A 
fish of this kind contained no less than two million 
cells, the formation and action of which he illustrated 
by the aid of a column of discs and by means of a 
lantern and screen. For purposes of analogy, these 
minute cells might be compared to the old voltaic pile, and 
the possession of such a force might be compared with the 
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use of firearms by man. It formed at once a ready means 
of attack and defence, and could be modified in its force 
according as existing circumstances demanded. It was 
safe to say that no large fish was ever likely to make the 
mistake of encountering such a foe twice. Allusion was 
made to the really higher intelligence possessed by this 
fish than was usually attributed to fishes generally, and 
much amusement was created by the recital of a carious 
incident that happened when one of these Nile electric fish 
was kept in captivity with a roach. The latter was noticed 
to attack its food with eagerness, but at the same time to 
become more emaciated. Its companion, on the contrary, 
although indifferent to the food offered it, appeared to be 
thriving. It eventually transpired that the last-named 
fish obtained the whole of its food in a half-digested con- 
dition at the expense of the roach by the artful administra- 
tion of electric shocks. 


Northern Society of Electrical Engineers.—The 
sixth annual dinner of this society took place at the Grand 
Hotel, Manchester, last week, under the presidency of Mr. 
S. Z. de Ferranti, and, in response to the toast of his health 
and of the success of the society, Mr. Ferranti made special 
reference to the progress of the electrical industry in this 
country during recent years. He said we could now congratu- 
late ourselves that instead of being behind other nations we 
were in a satisfactory condition of forwardness. In matters 
of electric lighting and traction America had by virtue of 
its peculiar local conditions gone far ahead, while in our 
own country the fact that the towns were well supplied 
with gas had in the past been against the general introduc- 
tion of public electric lighting. It was, however, not 
because we had been too well served that we had not 
gone ahead in electric tramway matters, but principally 
because legislation had deterred people from investing their 
money in such undertakings. Owing to the tendency for 
municipalities to monopolise that kind of work, electric 
traction had not made the headway it otherwise would 
have done. There were several things that affected the 
industry of those present, and one of the most serious was 
the great disadvantage that sprang from the evils of 
Socialism. Municipalities were more and more supplying 
the ratepayers with everything ‘they desired, and one of 
their latest ventures was in the direction of electric 
lighting. The municipalities claimed to have been very 
successful in electric lighting work, but how was it possible 
to fail to make a success of an excellent business when it 
was coupled with a monopoly ? Another very objectionable 
feature of municipal action was the practice of inserting 
special labour clauses in contracts, which regulated the 
hours of labour, the rate of wages, the methods as to how 
the masters should deal with their men, and as to how 
they should conduct their business generally. By heeding 
the demands of the trades unions the municipal repre- 
sentatives were simply buying votes by the use of public 
money. Only that day he had a contract offered to him 
by the committee of a town council, who made it a 
condition of acceptance that they should have the right 
to call up any of his workmen to discuss the method in 
which he (the speaker) conducted his business. How, he 
asked, were English manufacturers to compete with those 
of foreign countries when they were subject to such 
conditions? We were free-traders, but we ought to have 
free-trade in this country, and engineers should not be 
fettered and forced to artificially raise the price of the 
work they performed. The remaining toasts included the 
health of the retiring president, Mr. J. S. Raworth, who 
was unavoidably absent, and for whom Mr. Fawcus replied, 
and ‘Electrical Industries," proposed by Mr. Clirehugh 
and acknowledged by Mr. Edward Cowan. 
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NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 
[Copyright 

(LV. 


The improvement in question has been carried into effect 
in the “accumulators for electric automobiles,” now con- 
structed by the Société pour le Travail des Métaux. These 
batteries are a very modified form of the R” Chloride 
accumulator. The curves C (Figs. 2 and 3) cutting the 
curves S at a point where the time ordinate is a little over 
7, is much flatter than the latter, and the flattening of 
the curve is precisely the improvement that was required. 
The curves show us that, although the capacity of the cell 
represented by S is higher than that of the cell correspond- 
ing to C when the time of discharge is more than 7} hours, 
the contrary is the case for lower periods of discharge. 
They also show that, for the period of discharge somewhat 
over seven hours, both of these Chloride cells yield over 
six ampere-hours per pound of plate, or four ampere-hours 
per pound of cell. If the time of discharge be four hours, 
the curves indicate that the battery C will have a capacity 
about 8 per cent. higher than that of the battery S. The 
real superiority of the former cell, however, consists in its 
increased durability and mechanical resistance to rough 
usage. The normal period of discharge of the battery C 
is 54 hours. 

In the table published by M. Reyval in L'Ecairage 
Electrique of Dec. 31, 1898, it is stated that a kilowatt (or 
Board of Trade unit of power) is obtained with 48 kg. 
of plates or 68 kilos of battery, and that a kilowatt-hour 
(or Board of Trade unity of energy) is obtained with 
171 kilos of plates or 242 kilos of battery. But this the 
reader should be able to recognise as gn obvious mistake if 
the time of discharge be over one hour, or, indeed, if it be 
over ‘2 hour, The specified period of discharge is 34 hours. 
Now, whenever the period of discharge is over one hour, 
the weight of plates, or of battery, giving one watt, or 
1 kw., or any other unit of power, must necessarily be 

eater than that giving one watt-hour or one kilowatt- 

our, or any other unit of energy or work. With a given 
weight of any battery, energy, power x time is, as we know, 
constant when time of discharge is given; and since 


time E power must then also be constant. Thus 


the weight (M) of battery that will give the power 
TE ) corresponding to the time (0), will yield that 
power during the time 6. And thus the weight of batter 
that will give the power during unit time —i.e., that will 
give the energy supplied during one hour (watt-hours, 


horse-power hours, or kilowatt-hours) — will be S , a value 


that is less than M when ô is greater than unity. 

The above values must be transposed: the kilowatt is 
obtained with 171 kilos (5761b.) of plates, or 242 kilos 
(106 of battery; and the kilowatt-hour, with 48 kilos 
1061b.) of plates, or 68 kilos (150lb.) of battery. 


CLVI. 


The curve next in order (Figs. 2 and 3) is that for the 
Faure-King (E.P.S.) cell. According to the company’s 
most recent list, the rate of discharge and the capacity per 
pound of battery for a five-hour discharge are : 


Amperes _ 80, and Ampere-hours 
lb. 10. 


The rate of charge is the same as that of discharge. The 
specific gravity of the acid used is, as heretofore, 1, 190; 
the percentage of H, S0, being 26. In a 23-plate cell 
there are 11 positive (peroxide) plates, and the maximum 
rate of charge is given as 56 amperes — that is, the rate of 


charge per positive plate is 11 =§5 amperes. But if this 


= 4°43. 


be the maximum, it is difficult to understand the special 
charging instructions” issued with this cell, giving the pre- 
cautions to be taken when it is first charged for use. The 
rate of the first charge, we are told, should not exceed 


two amperes per positive plate—that is, for a 15-plate 
section (in which the number of positive plates is 


ace =7) the current for the first charge would be 


14 amperes, and so on. The first charge should be con- 
tinued (approximately for 40 hours) until the specific 
gravity (after having fallen) has risen again (sic) to 1,200. 
After a first discharge of about three amperes per positive 
plate, the second charge may be given at a rate of about 
three or four amperes per positive plate, after which the 
charges may be about six or seven amperes per positive plate, 
and the battery may then be used at the listed rates." If 
five amperes per positive plate be the maximum rate of 
charge, one might suppose that charges of six or seven 
amperes per positive plate, after the second charge, might 
have a detrimental effect 

The normal density of current for this battery may be 
taken at about 

A = 041. 


Thus the above instructions may be stated generally as 
follows: The density of current for the first charge should 
not exceed A = 0164, and this density should be maintained 
approximately for 40 hours. The second charge may be 
given with a current density of from 0246 to 0528, and 
after this charges may be given under a current density of 
from 0492 to 0574. 

The E.P.S. traction cell has been, and doubtless is, under- 
going the changes consequent upon a process of evolution ; 
go that the following description of it in Mr. Treadwell’s 
book published last year is possibly not altogether applic- 
able at the present time. The weight, as compared with 
the E or E K type, has been reduced fully one-half. A 
grid very similar in form to the ordinary E.P.S. grid is 
used. This pasted ‘grid’ is first wrapped in a cloth of 
silicated asbestos (asbestos being a silicate of calcium and 
magnesium, is naturally ‘silicated’; but the expression 
probably means treated with sodic silicate or water glass) 
and then placed in a closefitting envelope of perforated 
celluloid. The envelope is held to the plate by means of 
celluloid pins." 

On the last occasion that I made enquiries about this 
cell the celluloid had been, pro tem. at least, replaced by 
ebonite.* 

Accordin 
the Faure-King cell for an eight-hour discharge varied from 
86 to 10:2.1 The ampere-hour capacity would (dividing 
by 1:9) be from 4:52 to 5:27. 


CLVII. 


In view of the traction competition which commences at 
Paris, under the patronage and direction of the Automobile 
Club of France, on the 10th prox., everything relating to 
the “Fulmen” storage battery is just now of special 
interest. For in the automobile hackney carriage com- 


to Prof. Ayrton, the watt-hour capacity of 


petition which took place in Paris last summer, four batteries 


of this construction—viz., Big, Bis, Bı, and B,, —had the 
whole field to themselves; and it must be admitted that 
they acquitted themselves admirably during the nine days 
over which the competition extended. But the question of 
durability remains open. It would have been interesting," 
says the report of the committee for carrying out this 
competition, to ascertain the effect of the variations in 
the rate of discharge on the inner constitution of the 
accumulators subjected to such treatment. But the dura- 
tion of the trials has been too brief to afford information 
in this direction. Not one of the Fulmen accumulators 
broke down, and this is all that can be said." But, by 
Article 7 of the programme for the competition to take 
place this year, the competition tests will, as a rule, 
be continued as long as may be necessary to render all 
the batteries unserviceable. The tests wil, however, be 
discontinued after the expiration of six months.” From 
this, by the way, it is tolerably evident that the committee 
for the accumulator competition do not expect that any of 
the competing batteries will remain in action for six 
months. But then it must be considered that, with the 


Por i of the Institution of Electrical Engineers, vol. xxvi., 
p. 745. 


+ Idem, p. 693. 
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exception of Sundays—which happen to be the days of 
rest" separating the periods of six days mentioned in 
Article 9 of the programme—the cells will be almost con- 
tinuously at work. This is evident from Article 11, which 
provides that During the intervals of rest between dis- 
charge and charge, which intervals are never to exceed two 
hours, the competitors, or their representatives, shall be 
authorised to inspect their batteries, to maintain the 
strength of the electrolytic solution, and to clean the 
elements; but they will not be allowed to change any 
plate or add anything to it.” 

The Tommasi traction battery has been described under 
Sections XC. and XCI. Its main features were an embedded 
grid acting merely as a conductor and an envelope of 
perforated celluloid. The Fulmen accumulator (Tommasi 
system) used for traction has been described as weighing 
163lb., as having a normal rate of discharge of 2-27 amperes 
per pound of cell, and the specific capacity of 6:63 ampere- 
hours per pound of cell. But the Fulmen cell (Bis) which 
is here illustrated, and which was employed in the carriage 
competition, is of an essentially different character, and, 
in spite of the success it has achieved hitherto, it appears 
to be of a decidly retrograde character. 
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The present cell weighs somewhat over 20lb. At the 
normal period of discharge of five hours, the rate of dis- 
charge is 1:25 amperes per pound of cell and the 
capacity is 6:00 ampere-hours. In the drawing, P 
represents a pad on which the plates are supported, 
the upper portion of which is of soft and the lower 
of hard rubber. S is a stopper of soft rubber, which 
closes the aperture through which the electrolyte is 
introduced. R is a ring of soft rubber which surrounds 
the projecting terminals ; L is the lid, of semi-hard rubber, 
and C is the flanged ebonite cell or receptacle. It may 
here be mentioned that receptacles of celluloid were 
emphatically condemed by the committee for the carriage 
competition as being far too liable to accidental com- 
bustion, with production of asphyxiating fumes, from 
short-circuits and other causes. In this cell the 
elements are not enclosed in any envelope. But what 
concerns us most is that we have. here, in lieu of 
an embedded conductor, an external double grid 


of antimony alloy, the very attenuated bars of which 
are of triangular section, and serve to support the small 
plates or pastilles of active material. No doubt the 
abolition of the perforated envelope is a good thing; 
but this advantage does not compensate for the manifold 
disadvantages of an external grid. The light grids, not 
being embedded or otherwise protected —i.e., being directly 
in contact with the electrolyte, are under the conditions 
most favourable to local action—are oxidised by the charg- 
ing current, which they divert from the active . 
thus reducing the efficiency of the cell, and must neces- 
sarily be destroyed by corrosion with comparative rapidity. 
The support they afford to the active material is, therefore, 
of a somewhat temporary character. 

It may be said that, if the perforated envelope be 
dispensed with, the active material must be otherwise 
supported in order to obviate disintegration of the active 
material, more especially in the case of the peroxide 
element. But, as I. have frequently stated during the 
last two ‘years, I cannot admit that this is the case. 
In my own laboratory, and probably elsewhere, are to 
be seen experimental peroxide plates composed of a light 
conductor embedded in a compound of peroxide of lead, 
which has. resisted repeated endeavours to effect its 
disintegration. The Fulmen accumulator of the present 
type has undoubtedly scored a great success, but there are 
grave doubts as to its durability ; and, moreover, an inspec- 
tion of its time curve, F (Figs. 2 and 3, pp. 67 and 68), 
shows that even in nine or ten hours it has by no means 
reached its maximum capacity—a double-edged fact, very 
favourable to the cell from the point of view of a lengthened 
period of discharge, but showing also that it is imperfectly 
designed for such a period of discharge as five hours, and 
that contact with the active material, or the access to it of 
the electrolyte, or both these desiderata, are insufficient 
from the point.of view of high rate of discharge. 


FOREIGN TELEPHONY. 
BY ALFRED R. BENNETT. 


At the instance of Mr. Provand, M.P., the Foreign 
Office in November, 1897, instructed our representatives 
in the chief Continental countries to obtain replies to 
23 questions touching the telephone service. The intention 
was apparently to bring up to date some of the chief 
points treated in the writer's book, The Telephone Systems 
of the Continent of Europe.” The idea was good, but has 
been frustrated to a great extent by the slovenly manner 
in which the work has been carried out. Whether this is 
due to the unwillingness of foreign administrations to 
disclose their business or to the indifference of our repre- 
sentatives it is impossible to say, but the fact remains that 
the really precise and valuable reports are in the minority. 
For instance, the French Government, instead of answering 
any of the questions asked, handed the British representative 
in Paris (who appears to be a certain M. Gosselin) a paper 
showing the number of trunk lines which terminate in the 
eight chief towns. This our representative gravely trans- 
mits to the Marquis of Salisbury, who, instead of repri- 
manding M. Gosselin for allowing himself to be put off in 
such a childish manner, complacently prints it with the 
rest in the Parliamentary Report (Commercial No. 1, 1899) 
just published. | 

The best answers are from Germany, and they really 
constitute a valuable account of the position of telephony 
in that country at the end of 1897. "The rates throughout 
Germany are £7. 10s. per annum for communication within 
a city or town, and £2. 10s. extra if the suburbs are 
included. Suburbs, however, frequently comprise towns 
20 and even 50 miles away, Chemnitz being reckoned. a 
suburb of Leipzig, and Mayence and Rudesheim suburbs of 
Frankfort-on-Maine. In the case of Berlin, the £7. 10s. 
rate covers all the city proper, an area containing 1,677,304 
inhabitants. In Wurtemberg, the rate is only £5 per 
annum, even in such an important city as Stuttgart. 

Light is thrown upon the much disputed point of the 
cost of construction of telephone lines. Here are some 
German figures, 


Number of instru- Capital 

Town ments ab work, cost per 
September, 1897. line. 

e drei en 36,650 ................-- £22 0 0 

Hamburg . 1351 eere 23 0 0 

PCC ²·¹ꝛT aci estu „ 0 ²· 19 2 0 

Frankfort-on- Maine o ( vane 22 18 0 

Cologne u^ EJOL.: se seices . 1912 0 


This corresponds well with experience in the United 
Kingdom, National Telephone denials notwithstanding ; 
and effectually disposes of the old and sedulously-fostered 
delusion that the cost of telephone exchanges increases 
enormously with, and out of all proportion to, their size. 

Norway sends good returns for Christiania and Bergen. 
At the end of 1896 the former city had 6,475 and the 
latter 1,800 subscribers, or 1 in every 31 and 1 in every 38 
inhabitants respectively. In Christiania the maximum 
subscription is £4. 88. 10d. per annum, which covers 6,000 
calls, extra ones being charged at the rate of 11s. 2d. per 
1,000. The capital cost of each line has been £12. 4s. In 
Bergen the annual subscription is £3. 14s. 6d., and the 
oe cost per line has been £13. 4s. 

inland also sends interesting particulars. Helsingfors, 
with a population of 80,000, had 2,800 subscribers, or 
lin 28:5 inhabitants. To appreciate these figures, it must 
be borne in mind that if London with its 5,600,000 people 
were telephoned to an equal extent, it would possess no 
less than 196,491 subscribers! The rate in Helsingfors 
varies from £5 to £5. 12s. per annum. By paying the 
capital cost of the line and instrument the subscriber may 
enjoy the reduced subscription of £3. 10s. 

But Stockholm, that bugbear of our non-progressive 
telephonists on this side of the North Sea, out-distances 
even Helsingfors in the race for telephonic distinction, for 
with a population of 271,166 it possessed, at the end of 
1896, 19,369 subscribers, or 1 to every 14 inhabitants ! 
Equally telephoned, London would boast 400,000 sub- 
scribers instead of the present 12,000 or so! A pleasant 
fact, upon which the Post Office engineers to whom is to 
fall the distinction of giving the Metropolis a telephone 
service worthy of the name may well be congratulated. 
And so, too, may the British manufacturers of electrical 
apparatus, whose dreams only a short month since could 
scarcely have projected such fascinating possibilities. 

After Scandinavia, Finland, and Germany, the remain- 
ing reports savour of the commonplace. Holland furnishes 
two examples—Amsterdam and Rotterdam—of exchanges 
owned and worked by municipalities. They are both 
of recent origin, being at the date of the return, 
November, 1897, only one year old; Amsterdam, with 
a uniform yearly subscription of £7. 10s, had 2,150 
lines; and Rotterdam, where the tariff is £7. 10s. for 
offices and £5. 10s. for residences, had 1,520. "The remark 
of the British Consul at Amsterdam, that he is informed 
that German material is likely to have the preference in 
future, that country having made more progress in electrical 
and telephone construction than England,’ is one that may 
well be laid to heart by those who, like certain contemporary 
electrical prints, still pretend to think that the controllers 
of our telephone service in the past have deserved well 
of the country. Throughout these reports one reads of 
apparatus being obtained from America, France, Austria, 
Germany, Belgium, Holland, Norway, Sweden—from 
England, never. 

taly's telephonic pretensions are but modest. Rome, 
with 480,000 people, has 2,102 subscribers, or 1 to 228, 
while Florence possesses only 1 to 277. The tariff in Rome 
is £6. 14s. and in Florence £6. 8s. per annum. 

For Switzerland the returns are very imperfect. No 
change of moment in tariff or regulations has occurred 
since Jan. 1, 1896, but the number of subscribers has con- 
tinued to grow, and now reaches 4,400 in Zürich and 3,533 
in Geneva. 

Austria possesses an exchange of moderate size at 
Vienna, where 10,573 subscribers in a population of 
1,400,000 give one telephone to every 132 souls. This is 
attained on a yearly subscription of £8. 6s. 8d., which is 
increased for subscribers located more than 14 miles from 
an exchange at the rate of £2. 2s. per half mile. Outside 
Vienna telephonic development has made but small head- 
way. 
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There are no reports from Hungary, Spain, Russia, 
Denmark, or Portugal, while that from Belgium isa jumble 
of small value. 

To the Continental reports is annexed a brief one from 
New York, giving some details of the telephone service in 
that city, although the Consul says that the New York 
Telephone Company, being a close corporation, is unwilling 
to depart from its principle of publishing no details of 
earnings or expenses. It seems that the company operates 
over 624 square miles, with a population of 1,500,000. As 
there are 20,937 subscribers, the proportion of telephones 
to people is 1 to 71:6, much better than anything we have 
to show in this country at present, but still a long way 
behind Sweden, Finland, and Norway. The New Yor 
tariff is given as £18 for 600 calls, £24 for 1,000 calls, and 
£29 for 1,500 calls, the charge for extra calls not being 
stated. 

The return also contains much useful information as to 
materials used in construction, and rates of wages and hours 
of workmen and operators, in the various countries. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Wireless Telegraphy. 
BY G. .MARCONI, MEMBER. 
( Concluded from page $42.) 


The results I have referred to also show that the 
distance at which signals could be obtained varied 
approximately with the square of the distance of the 
capacities from earth, or perhaps with the square of 
the length of the vertical conductors. This law has since 
been verified by a careful series of experiments and found 
correct, and has furnished us with a sure and safe means 
of calculating what length the vertical wire should be in 
order to obtain results at a given distance. It is well to 
know that the said law has never failed to give the 
expected results across clear space in any installation 
or experiment | have carried out, although it usually 
seems that the distance obtained is slightly in excess of 
what one might expect. I find that with parity of other 
conditions a vertical wire 20ft. long at the transmitter 
and receiver is sufficient for communicating one mile, 40ft. 
at each end for four miles, and 80ft. for 16 miles and so 
on. An installation is now working over a distance of 18 
miles with a vertical wire 80ft. high at each installation 
station. Prof. Ascoli has confirmed this law and demon- 
strated mathematically, using Neumann’s formula, that the 
inductive action is proportional to the square of the length 
of one of the two conductors if the two are vertical and 
of equal length, and in simple inverse proportion of the 
distance between them. Therefore, the intensity of the 
induced oscillation does not diminish with the increase of 
distance if the length of the vertical conductors is increased 
in proportion with the square root of the distance. That 
is, if the height of the wire is double, the possible distance 
becomes quadrupled. Should it be necessary to rig up an 
installation at a distance of, say, 32 miles, such as is about 
the distance between Folkestone and Boulogne, it is easy 
to find that a vertical wire 114ft. long would be quite 
sufficient for that purpose. Such laws are 5 only 
when apparatus properly constructed is employed. With 
apparatus in which some or several improved details are 
omitted I find it quite impossible to obtain anything like 
the results above mentioned. If, say, the impedance coils, 
k” V, are omitted the distance (other conditions being 
equal) is reduced to almost half its original value. 

I must also call your attention to such cases as when 
obstacles like hills or mountains, or large metallic objects, 
happea to intervene between the places between which it 
is desired to establish communication. With all other 
forms of Hertzian transmitters and receivers with which 
I have experimented I find it to be quite impossible to 
obtain any results if a hill, mountain, or large metallic 
object intervenes in any way between the two stations. I 
am not aware whether any satisfactory results have been 
obtained by others where such obstacles have intervened, 
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but when the vertical wire system is employed it becomes 
easy to telegraph between positions screened from each 
other by bills or by the curvature of the earth. In such 
cases it seems to be a marked advantage if the aerial 
conductor is thick or if a capacity area is placed at the top 
of it. I am rather doubtful as to the correct explanation 
that can be given to this effect. I think there can be very 
little doubt as to the complete opacity, to electric waves, 
of a hill three miles thick, or of, say, several miles of 
sea-water. A solution of this difficulty might be given by 
attributing the results to the effect of the diffraction of 
such long waves as those radiated by a conductor 100ft. 
long, but in that case it is difficult to explain why other 
forms of Hertzian transmitters and receivers, also giving 
long waves, do not act when such obstacles intervene. A 
way out of the difficulty may be arrived at if we suppose 
that the electrical oscillations are transmitted to the earth 
by the earth wire, E, of the transmitter and travel in all 
directions along the surface of the earth till they reach the 
earth wire of the receiving instrument, and by travelling 
up the said wire to the coherer thus bring about its action. 
This was the first explanation I came to during my early 
experiments. I, however, do not wish to say that I hold 
entirely to this view at present, although I have not yet 
found any other perfectly satisfactory explanation of the 
phenomena. It is well also to note that a horizontal wire, 
even if supported at a considerable height from earth, 
seems to be of little or no practical utility in increasing 
the range of signals. If, say, a vertical wire 30ft. long 18 
employed at both stations, and to the top of this is added 
a horizontal length of 300ft., as shown in Fig. 6, the 


Fic. 6. 


distance obtained is greater with the vertical wire without 
the horizontal length than it would be if both were 
employed. These results show that with this system 
it is not sufficient to use a horizontal radiating or 
collecting wire, as such a wire would be of no utility 
for long-distance signalling. I believe that the exceedingly 


marked advance made by the adoption of the vertical con- 


ductor is due to the fact that the plane of polarisation of 
the rays radiated is vertical, and that, therefore, they are 
not absorbed by the surface of the earth, which acts as a 
receiving conductor placed horizontally. As the maximum 
effect is obtainable when the conductors of the transmitter 
and receiver are parallel, this makes it necessary to have a 
vertical conductor connected to one pole of the coherer. 
Before proceeding to describe the results obtained under 
various conditions by means of what we may call the 
vertical wire system, I think it desirable to bring before 
you some observations and results I have obtained with 
a system of Hertzian wave telegraphy, which was the 
first with which I worked, and in which parabolic reflectors 
are used to control the n and intensify the effects 
obtained when comparatively short electric waves are 
employed for signalling. As in ordinary optics, so also in 
the optics of electromagnetic oscillations, it is possible, as 
has been shown by Hertz, to reflect the waves radiated 
from the oscillator in one definite direction only. This 
can be done, as you know, by using convenient reflectors, 
similar to those used for projectors, but preferably, for 
economical reasons, made of copper or zinc, instead of 
silver amalgam or silver. Except when very small 
radiators of the Righi or Lebedew type are employed, it 
is desirable to use cylindrical parabolic reflectors, and it 
is with reflectors such as I here exhibit that the trials to 
which I am alluding have been carried out. The advan- 
tages obtainable by their use are obvious. In any other 
system intended for the transmission of telegraphic signals 
by. means of electric waves through space, the waves have 
been allowed to radiate in all directions, and would affect 


all suitable receivers within a certain radius, which, of 
course, is dependent on the power of the radiator or 
transmitter and on the sensitiveness of the resonator.or 
receiver. It is, however, possible, by means of syntonising 
arrangements, to prevent, to a certain extent, messages 
affecting instruments or receivers for which they are not 
intended, and therefore to select any receiver by altering 
the wave length of the transmitter. By means of reflectors 
it is possible to project the waves in one almost parallel 
beam which will not affect any receiver placed out of 
its line of propagation, whether the said receiver is or 
is not in tune or syntony with the oscillation transmitted. 
This would enable several forts, or hill-tops, or islands to 
communicate with each other without any fear of the 
enemy tapping or interfering with the signals, for if the 
forts are on small heights the beam of rays would pass 
above the positions which might be occupied by the 
enemy. An illustration of the possibility of directing 
these waves can be shown by the action of the receiver, 
which in this case rings a bell only when the radiator 
in the reflector is directed towards it. These results are 
much more marked in an open space than in a lecture 
theatre, as the walls, gilt hangings, etc., tend to reflect 
the rays in all directions, and may alter the results. In 
experiments carried out over a distance of 1} miles, I 
noticed that only a very small movement of the trans- 
mitting reflector was sufficient to stop the signals at the 
receiving end, which could only be obtained within a 
latitude of 50ft. to the right or left of what was believed 
to be the centre of the beam of reflected radiations. 
There exists a most important case to which the reflector 
system is applicable—namely, to enable ships to be 
warned by lighthouses, light-vessels, or other ships, not 
only of their proximity to danger, but also of the direction 
from which the warning comes. If we imagine that A 
is a lighthouse provided with a transmitter of electric 
waves, constantly giving a series of intermittent impulses 
or flashes, and a ship provided with a receiving 
apparatus placed in the focal line of a reflector, it is plain 
that when the receiver is within range of the oscillator 
the bell will be rung only when the reflector is directed 
towards the transmitter, and will not ring when the 
reflector is not directed towards it. If the reflector is 
caused to revolve by clockwork or by hand, it will 
therefore give warning only when occupying a certain 
sector of the circle in which it revolves. It is therefore 
easy for a ship in a fog to make out the exact direction 
of point A, whereby, by the conventional number of 
taps or rings, she will be able to discern either a dangerous 
point to be avoided or the port or harbour for which 
she is endeavouring to steer. 

I have not up to the present attempted to signal any 
greater distance than about two miles with reflectors, but 
I am of opinion that across clear space it will be quite 
possible to obtain satisfactory results at far greater 
distances, especially if the reflectors are accurately made 
any larger than those I have used. By means of the same 
apparatus exhibited here I have succeeded in signalling 
over a distance of 23 miles, without, of course, the use 
of any real “base” lines, which were supposed to be 
essential for any distance greater than a few feet. It was 
by means of reflectors I obtained the results over 14 miles 
mentioned by Mr. Preece at the British Association 
meeting of 1896. I have, however, dedicated more time 
to the other system—ie., the vertical wire system. A 
station at Alum Bay, Isle of Wight, and another at 
Bournemouth, the distance between them being 143 miles, 
were erected at the beginning of last year in order to 
test the practicability of the system under all conditions 
of weather, and also to afford an opportunity of proving 
that wireless telegraphy” was not a myth, but a 
working reality. I believe some details of the special 
conditions of these stations would be of interest. The 
installation at Alum Bay is in the Needles Hotel, and 
the Bournemouth station (which has lately been trans- 
ferred to the Haven Hotel, Poole, thereby increasing the 
distance to 18 miles) was at Madeira House, South Cliff. 
At each station a pole 120ft. high was used, which 
supported the aerial: conductor, usually a stranded con- 
ductor of ?/,, copper wire insulated with rubber and tape 
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A 10in. induction coil is used at each station, worked by 
a battery of 100 Obach cells M" size, the current taken 
by.the coil being at 14 volts from 6 to 9 amperes. The 
spark discharge takes place between two small spheres 
about lin. in diameter, this form of transmitter having 
been. found more simple and more effective than the Righi 
oscillator I had previously used. The length of spark is 
adjusted to about 1 cm.; this, being a much shorter 
spark than the coil can give, allows a good margin over 
for any irregularity that might be caused by the break. 
No care is ever taken to polish the spheres, d d, at the 
place where the spark occurs, as the results seem decidedly 
better with dull spheres than with polished ones. The 
first tests were made between the Isle of Wight and a 
steamer, the height of the mast on the boat: being about 
60ft. Readable signals were obtained up to a distance 
of 18 miles from Alum Bay. During the course of these 
experiments, I had the pleasure of the company and 
assistance of Captain Kennedy, R. E., who was good enough 
to draw a map showing the course of the steamer. It has 
apparently been thought that weather or varying conditions 
of atmospheric electricity may interfere with or stop the 
signals transmitted by this system, but experience of over 
14 months of continual everyday work has brought me 
to the conclusion that there is no kind of weather which 
can stop or seriously interfere with the working of such 
an installation. We have given demonstrations to several 
eminent scientists, who came down and wanted a show, 
often when we did not expect them, but on no occasion 
have they found any difficulty in the work of transmitting 
and receiving messages between the two stations. In 
September of last year, in consequence of tbe expiration 
of our lease at Madeira House, Bournemouth, we trans- 
ferred that station, as I have said, to the Haven Hotel, 
Poole, thereby increasing the distance to 18 miles. Experi- 
ments and tests are carried out daily between the two 
stations, the improvement in apparatus having allowed us 
to reduce the height to 80ft. at each end. An average of 
fully 1,000 words are daily transmitted through the ether 
each way. In the spring of last year Lord Kelvin 
inspected our station at Alum Bay, and he was kind 
enough to express himself as highly pleased with what 
he saw. He sent several telegrams to his friends, including 
Mr. Preece, and Sir George Stokes, and insisted on paying 
ls. royalty on each message, wishing in this way to show 
his appreciation of what was done, and to illustrate its 
fitness at that time for commercial use. 

We are now working at experiments directed towards 
still further reducing the height necessary for a given 
distance, and also a good deal on syntonic systems. In 
May of last year Lloyds desired to have an illustration 
of the possibility of signalling between Ballycastle and 
Rathlin Island in the North of Ireland. My assistants, 
Mr. Kemp and the late Mr. Glanville, installed the instru- 
ments at Ballycastle and at Rathlin Island. The distance 
between the two positions is 74 miles, of which about four 
are overland and the remainder across the sea, a high cliff 
also intervening between the two positions. At Ballycastle 
a pole 70ft. high was used to support the wire, and at 
Rathlin a vertical conductor was supported by the light- 
house 80ft. high. Signalling was found quite possible 
between the two points, but it was thought desirable to 
bring the height of the pole at Ballycastle to 100ft., as the 
proximity of the lighthouse to the wire at Rathlin seemed 
to diminish the effectiveness of that station. At Rathlin 
we found that the lighthouse-keepers were not Jong in 
learning how to work the instruments, and after the sad 
accident which happened to poor Mr. Glanville that 
installation was worked by them alone, there being no 
expert on the island at the time. Following this, in July, 
we were requested by a Dublin paper, the Daily Express, to 
report from the high seas the results and incidents of the 
Kingstown Regatta. In order to do this we erected a land 
Station, by the kind permission of the harbour-master at 
Kingstown, in his grounds, where a pole 110ft. high was 
placed. A steamer, the “Flying Huntress,” was chartered 
to follow the racing yachts, the instruments being placed 
in the cabin. The height of the vertical wire attainable 
by the mast was 75ft. A telephone was fixed from our land 
station at Kingstown to the Express office in Dublin, and 
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as the messages came from the ship they were telephoned 
to Dublin, and published in succeeding editions of the 
evening papers. The relative positions of the various 
yachts were thus wirelessly signalled while the races were 
in progress, sometimes over a distance of 10 miles, and 
were published long before the yachts had returned to 
harbour. During the several days the system was in use 
between the tug and the land station, over 700 messages 
were sent and received, rone requiring to be repeated. On 
trying longer distances it was found that with a height of 
80ft. on the ship and the same height as already stated on 
land, it was possible to communicate up to a distance of 25 
miles, and it is worthy of note in this case that the 
curvature of the earth intervened very considerably at 
such a distance between the two positions. On one 
occasion, on a regatta day, I had the pleasure of the 
company of Prof. G. F. Fitzgerald, of Trinity College, 
Dublin, on the ship, who, as would be expected, took a 
very great interest in the pocoo ne 

Immediately after finishing at Kingstown I had the 
honour of being asked to ingtal wireless telegraph com- 
munication between the Royal yacht “Osborne” and 
Osborne House, Isle of Wight, in order that her Majesty 
might communicate with H.R.H. the Prince of Wales, from 
Osborne House to the Royal yacht in Cowes Bay, and 
during the trips his Royal Highness frequently took. The 
working of this installation was a very pleasant experience 
for me, and it afforded also an opportunity of more 
thoroughly studying the effect of intervening hills. In 
this installation induction coils capable of giving a 10in. 
spark were used at both stations. The height of the pole 
supporting the vertical conductor was 100ft. at Osborne 
House. Ön the Royal yacht “Osborne” the top of our 
conductor was suspended to the mainmast at a height of 
83ft. from the deck, the conductor being very near one of 
the funnels, and in the proximity of a great number of 
wire stayg The vertical conductor consisted of a 7/4, 
stranded Wire at each station. The Royal yacht was 
moored in Cowes Bay at a distance of 1j miles from 
Osborne House, the two positions not being in sight of 
each other, the hills behind East Cowes intervening. This 
circumstance would have rendered direct signalling 
between the two positions impossible by means of 
any flag, semaphore, or heliograph system. Constant 
and uninterrupted communication was maintained between 
the Royal yacht and Osborne House during the 16 days 
the system was in use, no hitch whatever occurring. One. 
hundred and fifty messages were sent, being chiefly private 
communications between the Queen and the Prince. Many 
of these messages contained over 150 words, and the 
average speed of transmission was about 15 words per 
minute. 

By kind permission of the Prince of Wales I will now 
read to vou some of the telegrams which passed between 
the Royal yacht and Osborne House: “Aug. 4, from 
Dr. Fripp to Sir James Reid. H.R. H. the Prince of Wales 
has passed another excellent night, and is in very good 
spirits and health. The knee is most satisfactory.“ Aug. 5, 
from Dr. Fripp to Sir James Reid. H.R.H. the Prince 
of Wales has passed another excellent night, and the knee 
is in good condition.” The following telegram was sent 
during a cruise, and while the Royal yacht was under way, 
as you will see from the context: “Aug. 10, from 
H.R.H. the Prince of Wales to Duke of Connaught. Will 
be very pleased to see you on board any time this 
afternoon when the ‘Osborne’ returns.” This telegram 
was sent when the yacht was off Bembridge, at a distance 
of about seven or eight miles from Osborne. On Aug. 12 
the Osborne steamed to the Needles, and communication 
was kept up with Osborne House until off Newton Bay, a 
distance of seven miles, the two positions being completely 
screened from each other (even to the tops of the masts) 
by the hills lying between. At the same position we fuund 
it quite possible to speak with our station at Alum Bay, 
although Headon Hill, Golden Hill, and over five miles of 
land lay directly between. The 5 were 84 miles 
apart. Headon Hill was 45ft. higher than the top of our 
conductor at Alum Bay station, and 314ft. higher than the 
vertical wire on the “Osborne.” The yacht on the same 
trip proceeded till about three miles past the Needles, 
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communication having been maintained during the whole 
trip. Another day, when I did not happen to be on board, 
the yacht went on a cruise round Bembridge and Sandown, 
communication being maintained with Osborne House, 
although more than eight miles of Jand lay between the 
two positions. The Prince of Wales and other members 
of the Royal family, especially the Duke of York, made 
much use of the system, and expressed themselves as 
highly satisfied with its practicability. I consider these 
results rather interesting, as doubts have been expressed 
by some as to whether it would be possible by this system 
to telegraph over long stretches of land. Results across 
hills were also obtained near Spezia by officers of the 
Italian Navy, using my system. 

In December of last year my company thought it 
desirable to demonstrate that the system was quite 
practical and available for enabling telegraphic communica- 
tion to be established and maintained se lightships 
and the shore. This, as you are probably aware, is a 
matter of much importance, as all other systems tried so 
far have failed, and the cables by which some three or 
four ships are sometimes connected are exceedingly 
expensive, and require special moorings and fittings, which 
are troublesome to maintain and liable to break in storms. 
The officials of Trinity House offered us the opportunity 
of demonstrating to them the utility of the system 
between the South Foreland Lighthouse, and one of the 
following light-vessels—viz, the “Gull,” the ‘South 
Goodwin,” and the “ East Goodwin.” We naturally chose 
the one farthest away—the “East Goodwin,” which is just 
12 miles from the South Foreland Lighthouse. The 
apparatus was taken on board in an open boat, and rigged 
up in one afternoon. The installation starved working 
from the very first without the slightest difficulty. The 
system has continued to work admirably through all the 
storms, which during this year have been remarkable for 
their continuance and severity. On one occasion, during 
a big gale in January, a very heavy sea struck the ship, 
carrying part of her bulwarks away. The report of this 
mishap was promptly telegraphed to the Superintendent 
of Trinity House, with all details of the damage sustained. 
The height of the wire on board the ship is 80ft., the 
mast being for 60ft of its length of iron, and the remainder 
of wood. The aerial wire is let down among a great 
number of metal stays and chains, which do not appear 
to have any detrimental effect on thé strength of the 
signals. The instruments are placed in the aft cabin, and 
the aerial wire comes through the framework of a skylight, 
from which it is insulated by means of a rubber pipe. As 
usual, a 10in. coil is used, worked by a battery of dry cells, 
the current taken being about six to eight amperes at 14 
volts. Various members of the crew learned in two days 
how to send and receive, and in fact how to run the 
station, and owing to the assistant on board not being 
as good a sailor as the instruments have proved to be, 
nearly all the 5 during very bad weather are 
sent and received by these men, who, previous to 
our visit to the ship, had probably scarcely heard of 
wireless telegraphy, and were certainly unacquainted with 
even the rudiments of electricity. It is remarkable that 
wireless telegraphy, which had been considered by some 
as rather uncertain, or that might work one day and not 
the next, has proved in this case to be more reliable, 
even under such unfavourable conditions, than the 
ordinary land wires, very many of which were broken 
down in the storms of last month. The instruments 
at the South Foreland Lighthouse are similar to those 
used on the ship, but as we contemplate making 
some long-distance tests from the South Foreland to the 
coast of France, the height of the pole is much greater 
than would be necessary for the lightship installation. We 
found that 80ft. of height is quite sufficient for speaking 
to the ship, but I am of opinion that the height available 
on the ship and on shore would be ample even if the 
distance to which messages had to be sent were more 
than double what it is at present. Service messages 
are constantly passing between the ship and the light- 
house, and the officials of Trinity House have been 
good enough to give expression of their entire satisfaction 


with the result of this installation, The men on board 
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send numerous messages almost daily on their own private 


affairs; and this naturally tends to make their isolated 


life less irksome. 

My company has been anxious for some time to establish 
wireless communication between England and France 
across the Channel, in order that our French neighbours 
might also have an opportunity of testing for themselves 
the practicability of the system, but the promised official 
consent of the French Government has only been received 
this evening. Otherwise this communication would have 
been established long ago. The positions for the stations 
chosen were situated at Folkestone and Boulogne, the 
distance between them being 32 miles. I prefer these 
positions to Calais and Dover, as the latter are only 
separated by a distance of about 20 miles, which is only 
slightly more than we are doing every day at Poole and 
Alum Bay, and as we find that distance so easy we would 
naturally prefer further tests to be made at much greater 
distances. We did ask for permission to erect a station 
at Cherbourg, the corresponding statiun to be at the Isle 
of Wight, but the French authorities stated that they 
would prefer us to have our station in that country in 
some other position on the north coast. My system has 
been in use in the Italian navy for more than a year, but 
I am not at liberty to give many details of what is done 
there. Various installations have been erected and are 
working along the coast, two of these being at Spezia. 
Distances of 19 miles have been bridged over in com- 
municating with war vessels, although 10 miles have been 
found quite sufficient for the ordinary fleet requirements. 
Other installations are now contemplated in this country 
for commercial and military purposes, and I am confident 
that in a few months many more wireless telegraph | 
stations will be established both here and abroad. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the r appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 


151. Why do most dynamos spark less with carbon than with 
copper brushes, proper contact being given each 1—4A. D. A. 

152. What are the advantages of high-speed engines as regards 
steam consumption and initial condensation of the steam 1— 
W. D. W. 

ANSWERS. 

Question No. 145.— Describe, with a sketch of connections, a 
magnetic cut-in and cut-out for use with a dynamo charging 
accumulators. 


Best Answer to No. 145 (awarded 10s.).—The illustration 
gives a diagrammatic representation of a very satisfactory 
form of cut-in and cut-out for the purpose specified. I am 
not at the moment sure of the name by which it is known, 
but I think it is the Nevile.” It consists of the follow- 
ing parts: A is an electromagnet of the shape shown, and 
wound with two windings, the meaning of which will be 
clear presently. Bis a permanent magnet, pivoted at P, 
and furnished with à balance weight, W, whose position is 
adjustable between P and A. On the other end of B is 
hung C, a copper fork, with a pivoted joint at its point of 
suspension so that the arms may hang vertical. D are two 
mercury-cups of ordinary construction, blocks of copper 
with holes drilled in them, these holes being filled with 
mercury.) of the windings on the electromagnet, A, 
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is of fine wire, and its ends are joined up, one to each of | there is a great difference the closing of the main switches 


the two mercury-cups, as shown. The other winding is of 
thick wire, large enough to carry the full charging current. 
One end of this is joined to the mercury-cup, as shown; 
the other comes to a terminal block. From another terminal 
block a wire of similar dimensions is taken to the mercury- 
cup, which has not already a thick wire connected to it. 


Pattery. Dynamo 
eee 
NE 


The counterbalance weight is adjusted so as to make the 
permanent magnet, B, take up the position of the diagram 
when there is no current in the windings of A—that 1s to 
say, when charging is not proceeding, the fork, C, is not 
dipping intothemercury-cups. Assuming nowthat the switch 
is connected up in circuit with the dynamo and accumu- 
lators, as shown in the diagram, the action is as follows: On 
closing the main dynamo switches, only a very small current 
will pass at first, because the fine wire winding is in series 
with tbe main circuit, as will be seen by an examination of 
the connections. This small current passing round the 
magnet a great many times will, however, give sufficient 
ampere-turns to set up a magnetic field in the gap of the 
electromagnet strong enough to repel the end of B to 
the other pole-piece. This will, of course, only happen 
(providing always that the switch is properly connected up) 
if the dynamo volts are greater than the back E.M.F. of 
the battery, for if the reverse be the case, the effect of the 
field of the electromagnet will simply be to hold B tighter 
in its present position. Hence B does not move until the 
dynamo volts are large enough to be safe for charging. 
The motion of B is sufficient to drop the ends of the fork, 
C, into the mercury-cups. This has the effect of putting 
the fork in parallel with the fine wire winding, and hence 
the latter is practically cut out of the circuit, which is now 
completed through the thick wire winding. The high 
resistance having thus been cut out of the charging circuit, 
the current rises to its proper value for charging. The end 
of B is now held to the upper pole-piece by the field set up 
by the main current in the thick winding. The function 
of the fine wire is therefore merely to start the action. And 
one of the good points about the switch is in this fact, that 
under normal conditions of charging the fine wire winding 
is cut out, and so energy is not wasted in it. 

Assuming now that the current falls, it is evident that 
as soon as it reaches zero the magnetic field of the electro- 
magnet will have disappeared, and in that case the balance 
weight of the permanent magnet will bring it down to its 
starting position, and will thus raise C out of the mercury- 
cups. This has the effect of again putting the fine wire into 
the circuit, so that, even should the dynamo volts fall much 
below the battery volts, only a small current can pass 
through the high resistance of the winding, and hence both 
dynamo and batteries are protected. As soon as the 
dynamo volts rise above the battery volts the fork will 
again dip into the cups, and the action will go on as already 
described. 

In the instructions for working this switch it is specially 
mentioned that the main dynamo switches should pre- 
ferably be closed before the dynamo is started up, unless 


would then send a large rush of current round the fine 
wire, which might demagnetise the permanent magnet. 
The fine winding is capable of standing the battery volts 
for a short period, as it will have to do so if the main 
switches are closed before the dynamo starts. These volts 
will not cause B to move, as they are in the wrong direc. 
tion. If this course be adopted, then the switch will act 


.| practically as explained, and will go on when the dynamo 


volts rise sufficiently above the battery to make the electro- 
magnet field strong enough to move the permanent magnet. 
This difference will be from two to five volts, according to 
the adjustment. 

This switch may be taken as a typical example of a large 
class of magnetic cut-ins and cut-outs, the difference in the 
other types being merely matters of detail. For instance, 
the fine winding may be put directly across the dynamo 
poles. This has the disadvantage of wasting energy, for 
the closing of the switch does not short-circuit this winding. 
Or, again, B may be an electromagnet of varying shape, 
and may have the thick winding on it. This, however, is 
not so good, especially if the fine winding is always in 
circuit, because the magnetism of the fine winding will 
actually hold the other electromagnet on after the current 
has reversed, and will continue to do so until the magnetic 
field set up by the reverse current is sufficient to neutralise 
the other. Probably the switch described at length is one 
of the most certain and quick in action that can be employed 
Its working is eminently satisfactory.—T. C. 

Answer to No. 145 (awarded 5s.).—A good form of auto- 


matic cut-out and cut-in is shown by the accompanying 
sketches. As will be seen from Fig. 1, it consists of two 


Fic. 1. 


electromagnets hinged together and energised, the one by 
a series coil and the other by a shunt coil The series 


4. 
Li SWEN 


Li 


Fio. 2. 


particular precautions are taken to see that the dynamo | magnet is fixed to the baseplate while the shunt magnet is 


volts are very little above the battery volts, because if | free to move. 


To the shunt-magnet armature a contact 
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block is fastened by means of a bracket, this being held in | of current from the motors in excess of that necessary to 


the off position by a spiral spring, as shown. 


stop the wheels. This switch consists of a small coil of 


Fig. 2 is a diagram of connections to the dynamo and | wire in series with the brake discs, which, when energised, 
cells. The cut-out must be fixed vertically. It can be | lifts an armature, making connections, which cut out the 


either in the positive or negative circuits. The action of 
the cut-out is as follows: Upon the dynamo being started 
up, no current will flow until the dynamo E. M. F. has risen 
sufficiently high (just above that of the cells) to magnetise 
the armatures to the strength required to overcome the 
spiral spring, when the contact block will be pulled into 
the switch arms and the circuit thus completed. Should 
the E.M.F. of the cells become greater than that of the 
dynamo, the armature is released and the contact block 
pulled out by the spiral spring.—F. A. 

Question No. 146.—Describe an electric brake as used on an 

electric tramcar. 

Best Answer to No. 146 (awarded 10s.).—Many forms of 
so-called electric brakes have been devised in which the 
ordinary rigging and shoes are employed with some form 
of electromagnet to take the place of the usual handle 
in supplying power to the chain. Such brakes may be 
operated by current taken from the overhead line or from 
batteries on the car, but the first is unreliable, as the trolley 
might leave the wire at a critical moment, and the latter 
necessitates the addition to the car equipment of heavy and 
expensive apparatus. 

The latest form of electric brake, and that which is 
extensively used in America and at home, consists of a 
split cast-iron disc keyed to each axle, and a circular 
electromagnet, also split, which faces the disc, and is sup- 
ported and prevented from revolving by lugs projecting 
from the motor axle caps. The current from the motors is 
thrown by graduated steps through the movable magnetic 
discs, bringing them into close contact with the axle 
discs, the resulting friction retarding the latter and with 
them the car wheels, while the generator action going on 
in the motors at the same time tends to bring the arma- 
tures to rest, increasing the braking effect and relieving 
the gearing from strain. 

Additional retarding action is also produced by the eddy 
currents set up in the axle disc as it revolves in the magnetic 
field surrounding the magnetic disc. 


ASSESS Waa 
FIN N 
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Fic. 1. 


Fig. 1 shows the arrangement of the discs, A being the 
movable one and B the fixed one. This form of brake 
does not in any way interfere with the ordinary hand-brake, 
and the braking effect being independent of the car wheel, 
the wear and tear of service does not come upon the wheel 
treads. Any tendency to skid is prevented automatically, 
for the armature of the motor is connected through the 
gear and axle to the wheels, and the latter cannot stop 
turning without also stopping the armature, and with it 
the current from which the brake action is derived. 

Fig. 2 is à d'agram of connections. The limit switch is 
an arrangement provided in order to prevent a sudden flow 


Fic. 2. 
fields of both motors, thereby stopping the current.— 
C. J. S. 


Answer to No. 146 (awarded 58.).— The electric brake as 
applied to an electric tramcar is simply a development of the 
principle of conversion of the motors into generators, the 
armatures receiving their driving power from the axles 
of the car when moving by gravity or in virtue of its 
own momentum. Suppose, for example, the car is decend- 
ing an incline, the current is shut off so soon as the desired 
speed is attained, and the journey is completed entirely or 
in part by gravity. It is obvious that the armatures of the 
motors are being driven by the car, thus forming generators 
whose revolutions and consequent output vary with the speed 
of the car. By supplying these interim generators with 
an external circuit in the form of a variable resistance, it is 
possible to so adjust the power absorbed by them as gene- 
rators as to control the speed of the carto any desired 
degree. The resistance being once adjusted, the braking 
action is entirely automatic—that is to say, no further 
adjustment will be required till the foot of the incline is 
reached, when it will be necessary to once more apply 
power from the line, and the motors are again requisitioned 
to perform their proper function. The superiority of this 
form of brake over the ordinary hand-brake is obvious, 
because, firstly, no wear and tear (practically) takes S den ; 
and, secondly, flats on the wheels do not result. In the 
case of the hand-brake, not only are flats formed, but each 
subsequent application of the brake tends to aggravate any 
certain flat or flats already formed. 

Regarding the electric brake from another aspect, we 
might consider its value in the case of an 5 To 
avoid an accident it has been the practice to short-circuit 
the motors without resistance. This procedure naturally 
produces enormous mechanical strain on the armatures and 
gearing, the teeth of the gear wheels and pinions having 
been stripped by this means, while the commutators 
and insulation of the windings generally suffer. The 
insertion of resistance, on the other nd, renders 
the braking action insufficient to cope with an emer- 
gency. An improved form of brake has been intro- 
duced which not only relieves the motors to a great 
extent of this strain, due to magnetic drag, but is more 
powerful, and can be used to bring the car to a full stop. 
This, of course, is not possible with the form described 
above on account of the essentially intermittent action of 
the brake—that is to say, when the car has almost reached 
a standstill, it is evident that the retarding force, due to 
the generating action of the motors, will have reached a 
minimum, and the car is again accelerated by gravity. As 
soon, however, as the speed reaches a certain limit, the 
braking force becomes sufficient to overcome that of gravity, 
and the car is again slowed up. 
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In the latest form of electric brake already mentioned, 
there is keyed on the axle of the car wheel, and revolving 
with it, a circular iron disc. Coincident with this disc is 
another of similar dimensions, but the latter is fixed, say, 
to motor frame, and is.in the form of an electromagnet. 
The generating action of the motors comes into play as 
before, but the resulting current, in addition to passing 
through the variable resistance is also used to energise this 
electromagnetic disc. The electromagnetic disc exerts an 
attractive force on the rotating disc, bringing it into 
close contact with itself. The resulting friction (which 
may, of course, be controlled by the resistance) 
forms a powerful brake assisted by the magnetic 
drag, due to generator action as before. In this case, 
however, the intermediate gearing is relieved of any 
dangerous strain by the simultaneous application of a 
retarding force at gear-wheel and pinion respectively. In 
addition to these forces, there is no doubt that Foucault 
currents play a very important part in the braking action 
between the discs. As stated above, this brake may be 
used to bring the car to a complete standstill, and for this 
reason : In order that the discs may withstand the unavoid- 
able wear and tear, hard metals must be used for their 
manufacture, with the consequence that their retentivity 
is sufficiently high to cause the discs to remain in con- 
tact after the car has been brought to a standstill. 
This, of course, involves an excess of starting power. 
The difficulty is now surmounted in a very ingenious 
manner. In restarting the car the operation of switching 
on to the first contact of the controller simultaneously 
allows a small current to flow through the electromagnetic 
disc. The direction of this current is the reverse to that 
which previously energised the electromagnet, and its 
strength may be adjusted permanently by means of a 
resistance to just overcome the residual field in the Ciscs. 
The controller is usually arranged so that one handle will 
suffice for power or brake, when turned in reverse directions. 
Such an arrangement besides being most convenient ensures 
the shutting off of power prior to the application of the brakes, 
and vice versá, as in either case a waste of power ensues if 
both are in operation simultaneously. The additional power 
possessed by this brake would be sufficient, if suddenly 
applied, to cause skidding, which was referred to above as 
one of the inherent objections to the hand-brake. The 
skidding in this case, however, would only be momentary, 
because, the armature being brought to rest, the brake 
would be deprived of its source of power until the 
motion of the car overcame the adhesion between the 
discs and the inertia of the moving parts. This inter- 
mittent skidding often repeated would no doubt give 
rise to flats and wear and tear through time, a result 
which would deprive the electric brake of one of its most 
prominent features. To obviate this, an automatic device, 
sometimes called a limit switch,” is inserted in the circuit 
of the electromagnetic disc. An excessive current in this 
circuit immediately causes the switch to act, and it is so 
connected as to cut out part or all of the fields of the 
motors, and so weaken their generative action as to be 
equivalent to a more gradual application of the brakes. 
This device is, of course, electromagnetic, with tension 
spring adjustment, and should be adjusted so as to control 
the braking action just when it reaches the skidding 
limit, at which point the brake is most effective. Its 
use also prevents that damage to the motor windings which 
would certainly ensue in event of a rush of current due to 
sudden application of the brakes. The hand-brake may, of 
course, be used independently by applying blocks to the 
wheels in the usual way. It should be noted, however, 
that the application of this brake to such a degree as to 
cause skidding renders the electric brake completely use- 
less, depending as it does upon the rotation of the wheels. 
This has been the cause of at least one serious accident. 
To prevent the possibility of such an occurrence, slipper 
brakes, acting by pressure on the rails, might be employed. 
It will be seen from these remarks that, contrary to a 
popular impression, the electric brake is entirely independent 
of the current in the trolley line.—A. M. O. 

Answer to No. 146 (awarded 5s.).—To satisfactorily 
answer this question, it will be as well to divide under two 
headings: (a) braking dependent on its supply of power 


from the trolley wire, and produced without friction 
between two surfaces; and (b) that which is independent 
of the trolley being in position, and effected by friction. 

Under (a) comes the ordinary arrangement as supplied 
to cars up to the present time, termed the ''emergency 
brake,” applied by so connecting up the motors that the 
can be short-circuited directly or through a resistance. 1t 
will be seen that this mode of effecting a braking action is 
entirely dependent on the supply of current, which, if 
stopped by the trolley being thrown off (as at Bradford), 
renders this brake inoperative. 

(b) This system of braking has been designed and fitted 
by the British Thomson-Houston Company, and can 
certainly be classed a most efficient brake. It can be briefly 
described thus: By a movement of the controller handle, 
as usually fitted, it can be applied instantaneously. This 
is effected by anong the motors so connected that each 
acts as a generator, the circuit being closed by a resistance 
which can be varied. The current generated energises a 
stationary disc magnet on the car axle, which attracts 
another disc keyed to and turning with the axle. The 
braking is thus produced by the friction between the discs. 

The power is, therefore, dependent solely upon the 
motion of the car, and not, as in case (a), upon the supply 
of current from the trolley wire. Also, if it is decided to 
discard the ordinary hand-brake, the life of the wheels will 
be prolonged, due to the absence of the brake-blocks.— 
R. H. S. 


WORCESTER ELECTRIC LIGHTING ACCOUNTS. 


The accounts of the electricity department of the 
Worcester Corporation for the year ended Dec. 31, 1898, 
have just been published, from which we extract the revenue 
account, general balance-sheet, and statement of electricity 
1 sold, etc. An abstract of report of Mr. C. J. 
Sutherland, city electrical engineer, to the Electricity 
Committee on the work of the department during the year 
is also appended : 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s. d. 
ev c ME C—Á " 1,211 10 2 
Oil, waste, and engine-room stores 212 5 3 
Wages at generating statioe n 3 953 5 5 
Repairs to building, plant, and machinery .......... Š 196 15 1 

Distribution of Electricity. 
Wages of linesmen, fitters, and labourers ............ 39 12 8 
Repairs and maintenance of transformers, meters, 

C“... 0 ĩ 42 6 1 
Repairs, maintenance of apparatus at distributing 

Station enancia aaien in eanas 0 2 3 
Attending and maintenance of public lamps 406 12 5 

Rents, Rates, and Taxes. 

Tol E 80 12 O0 
Rates and tax' ess 4 48 19 3 
Management Expenses. 

Salaries, engineer's departmen se & - 476 11 8 
Stationery and printigngnge k eene 43 3 8 
General establishment charges 34 5 10 
Law and parliamentary char ges . 35 12 9 
Special Chargee. 

[neta nton Cm 20 17 3 
Free Wiring Company .............. .— eere 13 8 2 
ll xor Am m. shes 177 13 0 

£3,943 12 11 
Balance carried to net revenue account ........ ...... 3,210 10 9 
£7,154 3 8 

Cr. £ s. d. 
Sale of current per meter at lid., 2d., 24d., 3d., 

34d., 6d. and 7d. per Board of Trade unit ....... ~ 95,619 13 9 
Public lighei gg & 1,280 10 9 
Rental of meters and other apparatus on consumers’ 

PROMIIBOB s w M 165 17 11 
Carbons and lampok—n- V 3 19 7 
Rent of water - mill at Powick .............................. 50 0 0 
Rent of cottages e sds ebe see 30 3 0 
Repairs, testing fee, ete Vus sa desea asd ak 318 8 

£7,154 3 8 

GENERAL BALANCE SHEET. 
Liabilities. £ a d. 
Capital account—amount received..... ................. 63,139 14 8 
r 2 eee teo ex EN ESRRS SR NE FA Exo eoa Rae VE 1403 7 2 
Sinking fund accounndu eem 6.109 2 3 
Tresen 13,324 13 5 
£83,976 17 6 
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Assets. £ 

Capital account amount expended for works 74,397 3 0 

Stores on hand Dec. 31, 1898 : coal, £42. 15s. ; oils, 

waste, and engine-room stores, £201. 28. ód.; 
carbons, £3. 198.; lamps, £57. 18s. 5d................ 305 14 10 
Sundry debtors for current supplied to Dec. 31, 1898 2, 302 1 10 
Public Lam OMM —-——— "e 323 10 9 
Other debtors .............. eee sossssssscssececeeces 79 3 9 
Sinking fund account . „ 6,109 2 3 

Net revenue account — balance, being deficiency on 
revenue accounn dd seesos et eose eto 1 1 
£83,976 17 6 


STATEMENT OF ELECTRICITY GENERATED, SOLD, Ero. 


Quantity ndr i ants of Trade units . 610,492 
; ublic lampe ...................... - 108,400 - 
Quantity sold Pisis consumers by meter ... 385,44 474,344 
Quantity used in works UU UU . 6, 180 
Total quantity accounted for . ——ÁÁ— 480,524 
Quantity not accounted for .......... FFC 129, 968 
Number of public arc lampc; uw E[ ů . . . 56 
Number of public incandescent lamp 5 
Total maximum supply demanded (kilowatts) ............... 854 


Mr. C. J. SurHERLAND's REPORT. 

I have the honour to submit to you the following report on the 
results of the fourth year’s working of the electricity department. 
An analysis of accounts is appended, showing also the results 
obtained in the three previous years, and it will be at once seen 
that a very marked improvement has taken place in all the costs 
per unit, and that most of the cost items are actually lees than the 


revious year, in spite of the fact that more units have been sold. . 


think there is 95 reason to be satisfied with the excellent 
results, and it should be noted that the loss on the year's working 
is only £460. Is. Id., the difference between last year's deficit and 
those of the previous years being very marked. The coal bill 
shows a reduction of £115. 6s. 10d., the cost per unit having been 
brought down from 742d. to ‘612d. per unit. This decrease has 
been effected in spite of the fact that 123 tons of coal were paid for 
at 24a., 25e., and 25s. 6d. per ton (instead of the contract price of 
14s. 6d.) owing to the coal strike. Two of the other items under 
the heading of ‘‘Generation of Electricity " show a substantial 
decrease, salaries and wages having fallen from :535d. per unit to 
482d., and repairs, etc., from 315d. to :099d., this latter figure 
being one of the lowest in the kingdom for a high-tension alter- 
nating station. The works costs are £2,655. 16s. lld., against 
£3,053. 168. 5d., making a decrease of ‘365d. per unit, and the 
total coste show a decrease of ‘283d. The actual financial result 
is a very considerable improvement on previous years, the net loss 
on the year's working having been reduced from £1,474. 10s. 9d. 
to £460. 1s. 1d., and I think the committee may look forward with 
perfect confidence to seeing a profit at the end of this year's 
working. I wish to point oub that if the new engine had been 
completed in time for the load during the dark months at the end 
of last year, there is no doubt that the costs would have shown a 
further decrease, as it is a well-known fact that one large engine 
can work more economically at full load than several smaller ones 
working together on the same load, owing of course to the friction 
loeses being smaller ; and in the case of the plant at Powick tbere 
would also be considerable further saving in running the large 
plant owing to the dynamo being direct coupled, there being thus 
no loss in transmission of power by ropes. The load during the 
winter of 1898 could have been done as a rule by the Ferranti plant 
and the water power, the Brush engines being used as reserves, 
and this would have been a very economical method of running ; 
in fact, I think it quite probable that if the new plant had been 
ready in time, if the Belliss engine had been in use all the year, 
instead of only from last October, and if the coal strike had not 
taken place, there would have been a profit made last year instead 
of a loss. The increase in the number of units sold is somewhat 
disappointing, the net increase being only 9:5 per cent. over that 
of the previous year. It will be found, however, that the increase 
in units sold for incandescent lamps is 22:67 per cent , but there is 
again a decrease in the units taken by the waterworks motors of 
8:61 per cent., and a decrease in private day load of 54:99 per 
cent. This private day load item no longer existe, as under the 
new system of charging motors are included with incandescent 
lampe, the unite appearing under the heading of Private Day 
Load " for 1898 having been used on one motor only, which was 
not in use for more than a few months in the year. One cause 
which has prevented the load increasing as much as might have 
beeu expected, is that the connecting of new customers was nob 
encouraged during the latter part of last year, owing to the over- 
loaded state of the plant and the absence of reserve, caused by the 
non-completion of the new engine and alternator. The price 
obtained for public lighting has again decreased and is now only 
1:93d. per unit, which is far below the average obtained in most 
towns, and ranke amongst the very lowest prices. The average 
pres obtained for private lighting has fallen ‘07d. per unit, show- 

g that the proportion of customers who pay the higher rate is 
becoming smaller, and that the load is beginning to be spread 
over longer hours. We have, however, obtained an average price 
on all the units sold of 3:286d., against 3°135d. the previous year, 
this increase being due to the fact that a larger proportion of units 
were for private lighting. The number of hours when the generat- 
ing was entirely by water power increased from 549 per cent. to 
61°80 per cent. of the total running hours, which fact of course 
partly accounts for the reduction in the coal bill. There were 
10 days in the year when water was completely unavailable owing 
to either flood or drought, against 25 days in 1896. Ib musb be 


borne in mind, however, and will readily be seen from the per- 
centages, that this by no means implies that water was available 
during the whole 24 hours of the remaining days, as during the 
latter end of the summer the turbines could only be run for a few 
hours each day, after which steam had to be used owing to the 
head having fallen beyond the working point. The cost of coal 
per steam-generated unit has been reduced from 1:32d. to 1°02d., 
and there is no doubt this figure would have been lower if the new 
small engine had been at work longer, and I anticipave that aring 
the coming summer, when short of water, the benefit of this sm 
engine will be very appreciable. It has also been of great use 
during the winter’s load, when the plant has been running so much 
overloaded, and the extra power thus given to No. 5 plant was of 
considerable benefit. The Free marne Company have secured 
18 customers during the past year, and I hope to see this number 
very considerably increased during the present year, as ib is 
certainly disappointing that so few people should have availed 
themselves of the opportunity of having their premises wired free 
of charge. The total number of new customers connected during 
the year is 80, an increase of 30 on the number connected during 
1897 ; the number of additional 8-c.p. lamps being 3,637, or nearly 
1,000 more than during the previous year. This increase shows 
that the new system of charging is gradually being appreciated, 
and there is no doubt that as the system becomes more universally 
understood, the number of new customers will increase rapidly. 
The price charged is among the lowest in the kingdom, and the 
price obtained is absolutely the lowest, and I hope, therefore, to 
8ee a considerable increase in custom from private houses, who are 
of course long-hour customers, and considerable gainers under the 
new charges. Taken as a whole, the mains at present laid may be 
said to chiefly tap the business portion of the city, and I hope 
before long to see more mains laid in the residential streets, even 
though the number of customers is small to begin with, for it muet 
be remembered that if the interest on the money spent is at first 
small, it gradually grows as new customers come on, and it is 
frequently found that the best method of canvassing is to lay a 
main past the doors of prospective customers, such main, of course, 
being on its way to & customer who has already applied for the 
light. The new Ferranti plant is now very near completion, and 
Iam expecting the first steam run very shortly ; but I do not, 
however, anticipate that it will be available for the public supply 
for another six or eight weeks. The new switchboard is now 
practically complete, and I hope to commence the work of changing 
over on to this very shortly. 


UNirs GENERATED BY STEAM AND WATER POWER, WITH 
PERCENTAGES FOR 1898. 


Total Steam, Water, 
Month. unite. Steam. Water. per cent. per cent. 
January 63,051 26,380 .. 36,671 ... 4U':8 .. 582 
February ... 51,337 14,033 ... 36,704 .. 28:5 f 715 
March „445 12,668 .. 37,777 — 251 74:9 
April 41,402 9,382 ... 32,020 .. 227 .. 77˙3 
May ......... 38,551 8,130 30,421 21:9 . 781 
June 31,538 5, 209 26.329 16:5 .. 83:5 
July ........ 33,926 19,989 13,937 58:9 ... 411 
August ...... 36,243 23, 136 8,107 776 .. 9224 
September.. 47,044 43,500 3,544 84:0 ... 160 
October... 64,841 .. 50,724 14,117 78:2 . 218 
November.. 72,177 ... 34.825 ... 37,392 48:2. . 518 
December.. 79,937 ... 29,496 ... 50,441 309 .. 9031 


INSTITUTION OF ELECTRICAL ENGINEERS, Mar. 23. 


At last night's meeting of the Institution the following were 
the candidates balloted for : : 

Associate Members.—J. A. Bell, 19, Beechgrove-terrace, Aber- 
deen; Major P. R. Burn - Murdoch, R. E., 23, Cadogan-gardens, S. W. 

Foreign Member.—P. Fournier, Rue Christophe Colomb, Calais. 

Aasociates.—H. T. Hazzledine, 15, College.street, Nottingham; 
H. Henderson, 14, Sv. John-street, York; A. G. Jackson, 
Adelaide-street, Brisbane, Queensland ; J. D. Murphy, Telegraph 
Department, Brisbane, Queensland ; E. H. Rainbow, 47, Argyle- 
road, Ealing, W.; C. W. Torrens, Baston Manor, Hayes, Kent; 
A. Wright, 119, Buckingham Palace-road, S. W. 

Students. —J. F. Avila, 11, Colville-road, Sparkbrook, Birming- 
ham; K. C. H. Newman, The Towers, Trinity-square, Llandudno ; 
us i Ross and T. G. Smith, Faraday House, Charing Cross-road, 


The Universal Electrical Directory.—The eighteenth edition 
of the Universal Electrical Directory (J. A. Berly’s) is now before 
us, and we have again to call attention to the propensities this 
publication has for increasing in size. Thus, in this year’s there are 
64 more pages than in the 1898 edition, and over 1,600 more names 
of electrical engineers and electrical firms. The whole of the 
names and addresses have been carefully revised and added to since 
last year, as we can testify from personal experience. The totals 
for the various sections now stand as follows: British section, 
9,845 names ; Continental, 8 195 names; American, 5,304 names ; 
and the Colonial section, 2,120 names. This bringe up the grand 
total to 25,464 names of persons and firms, and is an eloquent 
testimony to the progress of electrical engineering. The English 
section is well sub-divided into trades, and, again, the local distri- 
bation of the engineers is given. The directory is most handy for 
reference, and is a credit to ite publishers, Messrs. Alabaster, 
Gatehouse, and Oo. The price is 6s. 
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ELECTRIC TRACTION. 


Mr. Philip Dawson discoursed at considerable 
length on this question at the Society of Arts on 
Wednesday last. The English people interested 
in this question are greatly indebted to Mr. Dawson 
for keeping them so fully acquainted with the 
developments of electric traction, and especially 
in the experience gained by our cousins across 
the Atlantic. Of course, American experience 
is very far from being a safe guide when 
transplanted to this side, because the ruling 
conditions are quite different. Still, accepting 
the truth of Mr. Dawson's remark that ''there is 
no country in which electric traction is advancing 
more rapidly, and in which finer plants are being 
installed, than in Great Britain," we are bound to 
acknowledge that the education on this side has been 
almost entirely derived from the experience of 
America. Quite recently the plant supplied by firms 
on this side has taken an equally high if not a 
superior position to that obtained from America. The 
fact is that the American systems are mostly railways, 
and not tramways, whereas the British systems are 
mostly pure tramways. Our excuse for touching 
once again upon this topic is to emphasise some 
remarks of a correspondent who, calling attention 
to the question, expresses surprise at the supineness 
of the great railway authorities to the fact that 
many of the tramway schemes are interfering 
to a very large extent with their traffic, and 
wondering why the railway authorities have 
not themselves developed suburban electric traffic. 
There is no secret in the matter, it. being 
well known that in the one or two cases where 
electric trams have come into direct competi- 
tion with suburban railway traffic the latter has 
been almost entirely destroyed. With the rapid 
growth of tramway systems this factor will have to 
be considered, and municipalities and companies will 
find themselves face to face with the antagonism of 
railways. Another sentence of Mr. Dawson may be 
quoted as bearing on this phase of the question. He 
says: The problem of greatest importance, how- 
ever, in which electric traction will be a principal 
factor, is the rapid transportation of large crowds 
from and to their business in our cities.” Contrary 
to the general run of opinion, we contend that the 
crowds which go to and fro have almost reached the 
limit of their numbers, and thus the transport of 
these crowds by newer systems of transportation 
will largely divert the traffic of the old ways. 
If this is so—and the instances that exist seem 
to prove it—then the railways which have hitherto 
catered for suburban traffic will have a large part of 
this traffic diverted into cheaper and more con- 
venient channels. It is all very well for outsiders 
to grumble at the facilities given by the railways, 
and to howl at the crushing that goes on at the 
railway stations between certain hours, but the 
railway authorities and the shareholders look at 
the question from the point of view of loss of 
revenue. ‘The long-distance traffic on railways 
is of great importance, but not more so than 
the local traffic. It is the latter which will be 
imperilled, and, as our correspondent says, “ it is 
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a wonder the railway authorities are not actively 
moving in the matter and promoting schemes which 
will ensure this traffic being retained in their own 
hands." It is needless to point out that no railway 
gervice 18 or can be as convenient as a tramway 
service, and if railways do compete in this direction 
they must construct something, and work it, of the 
nature of a tramway. 


FORTHCOMING EVENTS. 


Fripay, Marcu 24. 


Royal Institution. —At 9 p.m., ‘‘Transparency and Opacity,” 
by Lord Rayleigh. 

Physical Society.—At 5 p.m., *'On the Criterion for tbe Oacilla- 
tory Discharge of a Condenser,” by Dr. Barton and Prof. 
Morten; The Minor Variations of the Clark Cell,” by Mr. 
A. P. Trotter. ' 

Electro-Harmonic Society.—At 8 p. m., smoking concert, St. 
James’s Hall Restaurant (Banquet room). 

SATURDAY, Marcu 25. 

Institution of Junior Engineers.—At 3 p. m., visit to the testing 
station of the British Fire Protection Committee, Hanover. 
gate, Regent’s Park. | 

Royal Institution. —At 3 p.m., ‘‘ The Mechanical Properties of 
Bodies," by Lord Rayleigh, M. A., D.C.L., LL. D., F. R. S. 
Last lecture of the series. ; 

North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Seotion) —At 7 RD in the Institution Lecture 
Hall, Newcastle-on-Tyne, '* The Application of Electricity to 
Coal-Mining," by Mr. Talbot Duckitt. 


Turespay, Marcu 28, 


Institution of Civil Eugineers.—At 8 p.m., ** Alloys of Iron and 
Nickel," by Mr. Robert Abbott Hadfield, M.I.C. E. 


THE EDISWAN ENCLOSED MOTOR. 


The Edison and Swan Electric Light Company, Limited, 
have recently introduced a new type of enclosed motor 
which is likely to find favour with the general public. The 
body of the motor consists of two steel castings, which 
form the enclosing framework and the magnetic circuit. 
They are accurately fitted together at a broad joint, which 
in no way interferes with the perfectness of the magnetic 
circuit. The material is a specially soft quality of cast 
steel having a magnetic permeability superior to wrought 
iron, thus enabling the weight of the motor to be reduced 
to the smallest amount possible Most effective lubri- 
cation is brought about by capacious oil-chambers cast 
in the lower parts of the brackets capable of hold- 
ing a supply of oil for a considerable time without 
refilling. The oil is drawn up by the action of two 
chains to each bearing and most effectually distributed over 
the rubbing surfaces by means of oil channels, and carried 
back into the reservoir. These chains are easily accessible 
without undoing any part of tbe machine. The parts are 
so arranged that it is impossible to overfill the reservoirs 
and cause the oil to enter the main body of the motor. 
The shaft is provided at each end on the inside of the 
bearings with oil throwers, which cast off any oil which 
may travel along the shaft into a guard, which itself is 
enclosed in a second guard, thus preventing all possi- 
bility of oil creeping into the main body of the motor. 
The brushes are of electro-graphitic carbon, having a very 
high conductivity and readily making a thoroughly good 
contact with the copper of the commutator. They are held 
in brush-holders of a special design, and can be readily 
replaced in a few seconds by spare brushes where necessary. 
The smallest motors have two brushes each side, the larger 
ones two or more according to the output. Any one brush 
is capable of being removed while the machine is runnin 
in a few seconds for adjustment or any other reason, and al 
brushes can be adjusted individually for pressure on the 
commutator. There is no sparking at all loads, and the 
brushes are fixed in position, not requiring movement from 
no load to 20 per cent. over full load or more. All the 
brush gear terminals and internal connections are at once 


accessible by lifting the lid provided over the commutator 
box. In this way the machine may be rapidly disconnected 
in such a way that the upper half of the body may be easily 
removed with its own magnet coil attached, the connections 
being so arranged to the terminal board that a mistake can 
hardly be made in replacing them in their proper positions. 
Terminals are provided, so that by following the instruc- 
tions sent out with every motor the direction of rotation 
can be at once changed, if desired, by rearranging the con- 
nections on the above-mentioned terminal board; such 
change in direction and rotation does not necessitate a 
readjustment of the brushes. The wires for connecting 
the motor to the source of supply are passed in through 
ebonite glands in the commutator box, which are placed 
opposite to the terminals into which those wires have to go. 
The armature is of the slotted drum type, the plates being 
securely attached to the shaft by means of gunmetal en 

plates and gunmetal spider, thus securing great freedom 
from eddy currents, and consequent cool running. The 
magnet windings, which are thoroughly insulated, are on 
two separate bobbins, easily detachable from the body of 
the motor, and fitted with their own pair of terminals. 
The whole of the motor is of substantial design, 
capable of running continuously without overheating at 
the full load marked. It is designed also to stand 20 per 
cent. overload for an hour or more without any injury 
whatever. The parts are so proportioned that the energy 
waste in the motor is the least possible under the circum- 
stances, and thus the motor is of very high efficiency. It 
is completely enclosed, dustproof, the commutator cover 
having a glass window in it, enabling the commutator to 
be inspected without opening the case. 


ELECTRIC LIGHTING BILLS FOR LONDON. 


A committee of the House of Commons, consisting of Sir W. 
Coddington (chairman), Mr. Price, Mr. Cubitt, and Mr. Clough, 
commenced on Thursday last week the consideration of a group 
of Bills, including some important proposals connected wit 
the electrical supply of London. The Bills on the first day’s 
list included one to empower the St. Jamee's and Pall Mall 
Electric Lighting Company, Limited, to acquire lands and erect 
generating stations and for other purposes, and a second to 
confer upon the Central Electric Supply Company, Limited, 
powers to construct works and supply electrical energy. 

In opening the promoters’ case for the former of these two 
measures, Mr. BaLrouR Browne said the Bill was almost 
exactly similar to one which passed through both Houses of 
Parliament last year at the instance of the Chelsea Electric 
Lighting Company. The promoting company came into 
existence in 1888. When it was registered it proposed to raise 
a capital to the extent of £100,000. For the first seven years 
the company worked under a license—rather an obsolete 
form of provision, But in 1890 they obtained an order by 
which they secured a length of life of 42 years—from August, 
1889. When the company began its business of public lighting 
it was very difficult indeed to find the capital, and there was 
only a subscription of 5,000 £5 shares. The business had to 
be carried on by means of a loan of £35,000, afterwards 
increased to £50,000 in terms which gave the debenture-holders 
option of changing their debentures for ordinary shares. The 
present capital of the company amounted to £160,000 ordinary 
shares and £100,000 preference shares. The business was 80 
great that more land was required for the extension of the 
company's undertaking. They could not acquire the land by 
agreement, therefore they were obliged to come to Parliament 
for compulsory powers. This procedure was adopted in accord- , 
ance with the report of a committee which sat last year, presided 
over by Lord Cross, and considered the provisions of feur Bills 
dealing with electrical supply. Last year the Chelsea Company 
and the Metropolitan Supply Company obtained powers similar 
to those which were now sought. He submitted that there 
was an absolute necessity for the passing of the Bill. In 1890, 
when they began their business, they had 177 consumers, and the 
number had grown to 1,594 in 1897 and 1,400 in 1898. "There 
were now on their system 142,855 lamps, and whereas in 1891 
they supplied 1,000,000 units of electricity, in 1898 they sup- 
plied 5,448,000 units. The company had only surpius supply 
capacity in plant of 13 per cent., so that should there be a fog 
or breakdown they might easily exhaust the surplus. Accord- 
ing to experts, prudent working for safety should give them 
25 per cent. surplus. The average price obtained was 4°55d. per 
unit, the authorised charge being 8d. For public lighting they 
charged 24d. per unit, which was a less amount than adjoining 
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local authorities who made their own electricity could manu- 
facture it for. The horse-power of the company’s engines now 
was 4.500. It was not proposed to double this, but only to add 
2,500 h.p. And beyond this it was proposed to put up trans- 
formers which would be constructed in connection with the gene- 
mug station they were seeking to put up in conjunction with 
the Westminster Company on the banks of the Regent’s Canal. 
He pointed out that on the previous day, when the fog was 
very bad, the company used as much as 60 tons of coal, and 
were brought to the end of their tether so far as manufacture 
was concerned. Turning to the petitions, he said that that of 
the St. James’s Vestry, Westminster, complained of the incon- 
venience of putting up such large works as those proposed in 
the West-end within 150 yards of Regent-street. In reply to 
that, he pointed out that the promoters were anxious to avoid 
the construction of too large a generating station, and, there- 
fore, they proposed entering into partnership with the West- 
minster Company and constructing works on the Regent’s Canal. 
Then it was complained that no provision was made for com- 
pensating the petitioners for damage which would be done to 
their roads and other property. This he did not understand, 
for the reason that all the mains in the streets were to be made, 
not under the proposed Bill, but under a provisional order 
already in existence. In answer to Mr. Freeman, Q.C., for the 
St. James’s Vestry, Westminster, Mr. Balfour Browne said that 
if sewers were interfered with compensation would be paid. In 
conclusion, he dealt with the other petitions, which he held were 
mattere of compensation. 

Mr. Evcsrace Batrovur, chairman of the promoting com- 
pany, was then called and examined by Lord R. Cecit. He 
stated that the company could not carry out their statutory 
duty unless they had power to enlarge their works. In cross- 
examination by Mr. C. A. Russe, Q. C., on behalf of the 
Craven Trustees, witness said that the works which were being 
proposed at Carnaby-street would only enable them to meet 
their requirements down to 1901. He did not know that the 
number of persons who would be displaced under the Bill would 
be 500. He had not gone into that question. 

By the CHAIRMAN: The price for ordinary lighting was 
4°35d. and for public lamp lighting 24d., but the charge for 
energy used for power purposes was only 5d. The energy was 
made at a time when the engines was not at work for lighting 
purposes. The company hoped to be able to decrease that 
price to 2d. If they could get the price down to 2d. they 
would be able to complete directly with gas-engines. 

Mr. SYDNEY Dossow, engineer to the promoting company, 
said that at present they had 6,000 h.p. at work. In 10 years' 
time they expected to supply 500,000 lamps with electricity, 
and then they would require 15,000 h.p. This extension was 
necessary in order to prevent a breakdown. 

Sir FREDERICK BRAMWELL said he had given considerable 
attention to electric lighting undertakings in London, and was 
& director of one of them. He had known the works of the 
aha company for some time. They were admirably con- 

ucted, but of insufficient capacity, and the powers now sought 
were quite necessary. He pointed out that in cases where 
there had been private installations they had been given up for 
the electrical supply of the promoting company. The case of the 
Atheneum Club was one in point. 

Mr. RosERT VIGER, surveyor, spoke of the difficulty of 
purchasing land by agreement. This cage was just one of 
those which should be dealt with by arbitration. It should be 
regarded as purely a question of compensation. 

his was the case for the promoters. 

Mr. FREEMAN, Q. C., then opened the case for the St. James's 
Vestry. He declared that the Vestry and owners of property 
would tell the committee that there was at the present time 
inconvenience and nuisance both from smoke and from vibra- 
tion, and the fear was entertained that if Parliament allowed 
the Carnaby-street generating station to be enlarged as proposed 
the nuisance must inevitably be increased. He held that this 
was the last parish in which generating works should be con- 
centrated in one place, and that the company could make 
arrangements under their other Bill for generating all the elec- 
tricity elsewhere. In any circumstances they might spread 
their works instead of concentrating them. If the Bill passed, 
the promoters might undertake to bear the expense of widening 
the streets in their neighbourhood and compensate the peti- 
tioners for the loss of rates on the property to be acquired. 

Mr. Munsey, vestry clerk of St. James's, Westminster, gave 
evidence in support of the opening statement of counsel, and 
the committee then adjourned. 

FRripay’s PROCEEDINGS, 

Mr. Henry Monson, surveyor to the St. James’s Vestry, was 
the first witness called. He said he was thoroughly acquainted 
with the property proposed to be taken under the Bill, and the 
streets round it. At the present time when coals were being 
unloaded in Carnaby-street the thoroughfare was completely 
blocked to other traffic, as there was not sufficient room for two 
vehicles to pass each other. As a result, a vehicle which 
required to pass from end of the street to the other was obliged, 
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when coals were being unloaded, to make a considerable detour. 
A still greater detour would have to be made if the present Bill 
passed and the properties pointed out in the plans were 
acquired. A clause in the Bill said that not more than 20 houses 
should be acquired, but over 40 separate tenements were 
included in the schedule. It was absurd to sup that the 
present works of the electric light company had improved the 
neighbourhood. The Bill could not improve the neighbourhood, 
for the reason that a large generating station like that proposed 
in the middle of a mass of property caused noise and vibration, 
and emitted dirt and smoke from the chimney. At times noxious 
smells and heat were caused. NONE 

Dr. James Evans, medical officer of health to the district of 
St. James's, said that complaints had been made as to the 
smoke and cinders which were discharged from the chimney of 
the works in Masons-yard. He had visited the works, and had 
made a report on them. The discharge of cinders, which had 
since been moderated, was due to the chimney being over- 
worked, the draught through it being too rapid. He understood 
that cinders were being discharged from the Carnaby-street 
works. This, of course, was detrimental to the health and 
comfort of the neighbourhood. 

Mr. Epwin Crook, of 5, Carnaby-street, and owner of house 
property in the neighbourhood, complained of the noise and 
vibration caused by the existing works. . 

Epwarp Raynor Crook, son of the last witness, said that 
in 1896 and 1897 he had a serious illness aronga the noise and 
vibration from the Carnaby-street works. e had had con- 
gestion of the brain owing to want of sleep. He had called in 
a physician, who had ordered him to change his residence. He 
had put indiarubber pads under his bed in Carnaby-street to 
lessen the vibration, but to no purpose. 

Mr. RussELL, Q.C., then addressed the committee in support 
of the petition of the Craven Trustees. He maintained that 1t 
was impossible for the committee to deal properly with this Bill, 
as they did not know what powers the promoters would acquire 
under the Central Electric Supply Bill, which stood next on the 
list, and under which new works were to be constructed on 
the Regent’s Canal. The promoters were here now, not in 
the public interest, but for their own benefit as a comme 
undertaking, to peara their trading rivals from obtaining an 
advantage over them between now and the time that the works 
under the next Bill would be constructed. The number of 
people who would be displaced under the Bill was 500, but a 
larger number would be disturbed. , 

Mr. GoopwiN, surveyor to the Craven Trustees, examined by 
Mr. JAMES, said that the proposed works would do a great deal 
of injury to the property of the petitioners. It would displace 
a great many workmen, especially tailors, to whom it was of 
importance that they should be near their headquarters—the 
master tailors in Conduit-street and other streets in the neigh- 
bourhood of Regent-street. 

Mr. GEORGE ANGOLD, a member of the St. James’s Vestry, 
Mr. J. WaLIIs, Mr. W. Watson, Mr. Rorre, and Mr. 
GRIFFITHS gave evidence to show that the district was almost 
exclusively occupied by working tailors, whose business was 
very seriously injured by the smoke and dirt and noise 
occasioned by the promoters’ works. . 

Sir Jonn WHITTAKER ELLIS, giving expert evidence as a sur- 
veyor and valuer against the Bill, expressed the opinion that 
the effect of the construction of the proposed works would be 
to drive out of the district a large number of the inhabitants, 
and considerably reduce the customers of the tradespeople who 
remained. 

Mr. Boye, Q. C., then addressed the committee for the 
remaining petitioners—John Halsey and B. T. Davison, card- 
board manufacturers. He submitted that it was uncertain as 
to whether the promoters would take the property of the 
petitioners, and this uncertainty was damaging to their interests. 

Evidence having been given in support of the opening state- 
ment of counsel, 

Mr. BALrouR Browne summed up the case for the pro- 
moters. He submitted that, being at Carnaby-street with the 
authority of Parliament, and having a large amount of plant 
there, and, further, being in want of an increased supply of 
electricity, it was only right that they should be allowed to so 
extend their works as to give them all the energy they required 
pending the construction of the proposed new works on the 
Regents Canal. They were only proposing at Carnaby-street 
an extension sufficient to last them up to 1901. They only 
desired to have 2,500 h.p. in addition to the 4,500 h.p. they 
possessed at present. e submitted that the Bill was really 
in the interest of the public, who had a right to be supplied 
with what electricity they required. If a nuisance were created 
and properties were injured thereby, the question would be 
how much compensation should be paid. 

The room was then cleared while the committee remained for 
a short time in private deliberation. On the readmiasion of the 
public, the CHAIRMAN said they had decided to pass the pre- 
amble subject to the condition that Ganton-street should be 
widened. This woald apply to that part of the street on which 
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the new works would abut. As to the existing works, the ques- 
tion would remain open, and in the meantime the committee 
would visit the station. The committee also expressed a desire 
that as much notice as possible should be given to Messrs. 
Halsey and Davison. 


The Central Electric Supply Bill. 


On Monday last the same Select Committee commenced the 
consideration of the above-named Bill. 

Mr. Batrour Browne, in opening the case for the promoters, 
said the object of the Bill was to cunfer on the Central Electrio 
Supply Company, Limited, power to construct works and 
supply electrical energy, and for other purposes. The pro- 
moters were proposing to make a new generating station in the 
peram of Marylebone close to the Regent’s Canal and the 

entral Railway. They were proposing to go outside their own 
district. "The promoters were the St. James's and Pall Mall 
Electric Light Company, whom the committee had had before 
them, and the Westminster Company. The St. James's and 
Pall Mall Company had two generating stations, one at Carnaby- 
street and one at Mason’s-yard, and the time would rapidly 
come when the capacity of these stations would be exhausted 
even with the new powers the company were obtaining. The 
two companies were combining to go outside their districts 
to make the proposed works on the Regent’s Canal, in 
& most suitable position. This was in accordance with 
the report of the joint committee of last year. To 
connect the companies’ work with the proposed station 
they would have to lay trunk lines through the streete, and 
the breaking up of streets was also in conformity with the 
report of the committee. These were the two principles which 
he propounded, and which were reported on in his favour in 
the report of the joint committee. The promoters were giving 
the Marylebone Vestry power to dictate the route which should 
be followed by the companies’ wires. The Vestry asked for 

wer to purchase the works, but they would not supply the 
lebone district, and such a proposal had never been 
contemplated in the Act of Parliament. If the petitioners 
were to receive power to buy the works it might enable 
them to supply not only their own district but half London. 
The promoters were ready to supply electricity in bulk 
to a large number of authorities far beyond Marylebone. 
They wished to be near the Regent’s Canal with their 
new works, to be near the railway, and to have access to 
the canal to obtain water for condensing. As to the West- 
minster Company, it supplied St. George’s (Hanover-square) and 
Westminster, including Mayfair, Hyde Park, and the Houses 
of Parliament. The two companies guaranteed the necessary 
capital. Each was to be entitled to a new supply from the pro- 
ed new works near the Regent’s Canal between North-bank, 
ge-place, Grove-road, and near the proposed sidings of the 
Great Central Railway Company abutting on the Regent's Canal. 
The supply would be at cost price so long as they took equal 
amounts, but when one company wanted more than the other it 
was to pay, in addition, an amount sufficient to cover cost and 
capital. l 
Mr. BourLNors, M.P. for Marylebone, and member of the 
London County Council for East Marylebone, gave evidence in 
support of the Bill. He stated that he was a director of the 
Westminster Company, that the company required a new gene- 
rating station, and that it was impossible to get it in their exist- 
ing district. He did not believe the proposed works would be 
disadvantageous to Marylebone. 

Prof. KENNEDY, electrical engineer, also gave evidence in 

support of the Bill. 


TuEspDayY’s PROCEEDINGS, 


Mr. S. T. DossoN, engineer to the St. James’s and Pall Mall 
Electric Light Company, was called, and was examined by Lord 
RoBERT Cecit. He stated that the generating accommodation 
of his company was nearly exhausted, and as business increased 
it would be necessary to have new works. The Regent's Canal 
site was chosen last year, and would be a very conventent one. 
Instead of damaging the parish of Marylebone it would be a 
great gain, as it would give large rates and bring a large number 
of wage-earners into the district. 

In cross-examination, the WiTNEss said the electricity which 
it was proposed to generate would not necessarily be a con- 
tinuous current. The promoters had not yet settled as to 
whether it would be a continuous or alternating current. If 
the current were continuous it would be at a high voltage. 
There were other companies, he believed, in this country 
supplying continuous-current electricity. It was done, to the 
best of his recollection, at Wolverhampton and Oxford. The 
combined requirements of the two companies would amount to 
18,000 h.p., but authority was sought in the Bill to obtain 
between 40,000 h.p. and 45,000 h.p. The wires of the pro- 
moters would cross the chief transmission main of the Metro- 
politan Electric Supply Company. 

So far as the County Council were concerned, the cross- 
examination went to show that the tendency, when the new 
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works were constructed, would be to make the companies which 
took their electrical supply from the new works more and more 
dependent on those works for their supply. 

Sir FREDERICK BRAMWELL said he had inspected the proposed 
site and considered it extremely suitable for a generating 
station. He could not imagine anything better. The proposed 
works would be far more advantageous than the existing gene- 
rating stations, as the company would have admirable access by 
water and rail to their coal supply. 

Mr. R. ViaGERS, surveyor, who was the next witness, said it 
was necessary that compulsory powers should be conferred on 
the promoters if they were to get the land they required at 
anything like a reasonable price. 

This was the case for the promoters. 

Mr. Worstey Taytor, Q. C., in opening the case for the 
London County Council, said his clients felt that questions of 
the very greatest public importance were raised by the Bill. 
They did not want fur a moment to prevent this or any other 
company from extending the facilities they possessed for giving 
electric light to the public, but they did want to see that the 
powers given should beconsistent with public policy as that public 
policy had been laid down in statutes. Did they know in the 
whole course of their experience a case in which Parliament had 
departed from that which had been the practice—namely, that, 
where there were compulsory powers granted to the company, 
as a guid pro quo for that grant there was something put on 
those who got them in the shape of obligation or regulation or 
both? The company for their own profit were asking for com- 
pulsory powers without incurring a single obligation to the 
public. There was nothing in the measure to prevent the pro- 
moters from becoming electric light undertakers, and, if they 
did, away would go the whole of the conditions laid down by 
Parliament in connection with electric lighting Bills. 

Mr. WALILAck, Q. C.: We only take power to supply eight 
people, who are named in the Bill. 

Mr. Worstey TAxLoR said he did not want to make too 
much of that point, especially as there were larger questions 
behind. He objected to the promoters having their Bill with- 
out being under the ordinary obligations as to price, inspection, 
public safety, regulation of works, and so on. Under the general 
law it was not competent for the promoters to give preferential 
terms, and they would be bound to give & supply equally to 
everyone in the district. The go-by was given to all these 
provisions, and two companies, subject to all the conditions of 
the Acts of 1882 and 1888, would be able to get, to a great 
extent, out of them by this joint measure. He would ask the 
committee to hesitate before passing the Bill, but if they decided 
that the preamble was proved, he would urge them to insert 
clauses in the Bill for the protection of the public. 

Mr. Benn, a member of the London County Council, 
formerly chairman of the Highways Committee of that body, 
said that he had been deputed to give evidence before the com- 
mittee. He thought that in any Bill dealing with the supply 
of electricity in Loudon, especially any measure proposing to 
supply electricity in bulk, adequate provisions should be 
inserted to enable some local anthority to purchase the works 
at the expiration of a specified time. There should also be 
provisions in the Bill incorporating the regulations as to price 
and regulation inserted in otdinary electric lighting Bills under 
the Acts of 1882 and 1888. 

Mr. E. R. Moore addressed the committee for the Metro- 
politan Electric Supply Company. He pointed out that his 
company generated electricity at Willesden, and carried their 
transmission main through Marylebone and Paddington for 
the supply of those districts. It was of importance that there 
should be no interference with that transmission main. He 
asked the committee to give his company protection against 
interference with their mains for the purpose of supplying 
Marylebone with electricity. 

Mr. TALBOT, Q. C., for the Marylebone Vestry, contended 
that adequate provision should be made for the protection of 
the rates of the petitioners. He also protested against the 
proposal to generate electricity for the six other companies 
(besides the two promoting companies) mentioned in the 
schedule. 

Mr. BaLroog Browne having replied for the promoters, the 
preamble of the Bill was declared proved. 

For the above report we are indebted to the Times. 


GLASGOW ELECTRIC TRAMWAYS. 


REPORT BY MR. HORACE F. PARSHALL. 


The following is the text of a report by Mr. H. F. 
Parshall to the sub-committee of Tramways Committee of 
Glasgow upon the system of generating and distributing 
the electric energy for the overhead system of electric 
traction. The report is dated London, Feb. 28, and reads 
as follows : 

Complying with your request of Feb, 6, I have studied the 
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conditions under which the Glasgow tramways have to be worked, 
and beg to submit the following report as to the most efficient and 
economical method of generating and distributing electricity for 
the overhead trolley system of electric traction : 


Increase of Traffic with Electric Traction.—You are at present 
working in Glasgow 380 cara by horse traction and 27 by electric 
traction, and, having reference to your proposed extensions and 
the usual growth accompanying the conversion of horse traction 
systems into electric traction systems, 600 cars may be taken as 
a reasonable number to provide for in your generating and distri- 
buting arrangements. In fixing upon 600 cars as a basia, it might 
be well that I should emphasise the fact that such an increase in 
the number of cars is not unusual, and that the above contem- 
plated service is not excessive. In the city of Boston, U.S.A., 
which is of somewhat less population and of not greaver area 
than the city of Glasgow, double this number of cars are bein 
operated at a profit. It would be a short-sighted policy to insta 
a syscem of generation and distribution which did not provide for 
such a growth as has been found usual, since, when the traffic has 
grown beyond the capacity of the plant originally installed, it is 
commonly found that provisions for an increased supply of power 
cannot be made except by an expenditure greatly beyond that 
which would have been originally required had the first arrange- 
mente been adequate. 


Capacity of Generating Plant.—The conaumption of power per 
car mile varies in different cities with the conditions as to 
permanent way, frequency of stops, gradients, etc. In your city 
the track construction adopted is admirably suited for electric 
traction, since the rails are of the best possible cross-section, and of 
ample weight. The policy of charging low fares which you have 
adopted increases the number of passengere carried per car mile, 
as well as the number of stope, the result being that the amount 
of power which would be consumed in Glasgow is greater than is 
consumed in many other cities. From actual measurements taken 
on your present electric traction works, I find your average con- 
sumption of power at the car is 7:2 kw., or 9 65 h. p. I have gone 
over the other lines in the city, and, having considered your traffic 
arrapgements, have concluded that the above figure is a fair one 
to take for the whole system in general. "Taking, therefore, 600 
cars as the number to be reckoned upon, the amount of power to 
be delivered to the car for average working conditions is, approxi- 
mately, 5,800 h.p. In traction systems the ratio of the average to 
the maximum load varies greatly at different hours of the day, on 
account of the stops for passengers and the number of passengers 
carried, also on different days according to the weather and other 
conditions. I have before me the load curve of a number of cities, 
and from these. as well as from your own experience, conclude 
that 60 per cent. should be added to the average working load to 
provide for the maximum load that would occur under normal 
working conditions in Glasgow.  Thie means that the capacity 
of your machinery must be such as to deliver 9,250 h.p. to the 
care, or, allowing for loss in transmission and distribution, approxi- 
mately, 11,500 e. h. p. must be generated as a maximum working 
load at the power station. Taking 85 per cent. as the ratio of 
electrical horse power at the bus bars to the indicated horse- power 
of the engine, the engine capacity for the maximum working load 
would amount to, approximately, 13,500 h.p. Allowing a safe 
margin for spare plans, an aggregate of 17,000 i. h. p. will be 
required in the generating station. 

Conditions of Electrical Distribution.— Having determined the 
amount of power required for working the tramway syatem, it 
remains to be determined, having regard to the distribution of cars 
and frequency of service, whether the supply of energy for the cars 
can be more efficiently controlled and economically supplied from 
one central point or from several points. I have come to the con- 
clusion that, in order to meet tbe conditions obtaining in Glasgow, 
you require several centres of distribution, for the following 
reasons : (1) the distances to which energy has to be conveyed are 
so great and varied as to preclude an economical supply at 
500 volts; (2) the maintenance of your own property in 
gas and water mains, and the conditions to be complied 
with in regard to difference of potential on the rails specified 
by the Board of Trade, would entail in the case of 
a single centre of distribution an elaborate and compli- 
cated return system, involving great outlay in cables and 
machinery, which would necessarily require sub-division into 
several comparatively small units to meet the varied conditions 
and the distances to which the cables would need to be carried. 
The importance of this point—that is, as to the working of the 
earth circuits under safe conditions—will be apparent when it is 
considered that in many American cities incalculable damage has 
been done to the gas and water pipes owing to electrolysie, which 
is brought about by the current straying from the rails. The 
amount of current that would be returned through your rails in 
Glasgow to a central point would be sufficient to eat away 50 tons 
of iron per annum from the pipes, which is a sufficient demonstra- 
tion that the earth return is a point of primary consideration, if 
not the primary factor, in determining the nature of your distri- 
buting system. This becomes more evident when we consider that 
the maximum voltage drop allowed by the Board of Trade is seven 
volts, and that in some of the central streets in Glasgow, with the 
increased traffic contemplated, the drop would amount to 15 volta 
per mile, or double that which is allowed by the Board of Trade 
Practice has demonstrated that, under such conditions as those 
existing in Glasgow, & maximum voltage drop of not more than 
one-half of that permitted by the Board of Trade—namely, 
34 volts—is all that should be entertained. In other words, 
having reference to the safe conditions to be maintained in the 
track and return, in many cases in Glasgow the current should 


not be taken for more than half a mile from any point of distribu- 
tion. Being satisfied that more than one centre of distribution is 
ap economical necessity, I find, upon further investigation into 
the distribution of cars throughout the system, that your present 
requirements can be fulfilled from five centres of distribution. 
High. Tension Generating Station, with Sub-Stations, v. Several 
Generating Stations, — Having determined the probable increase in 
traffic, the amount of power necessary to meet the demand, and 
that at least five centres of distribution are necessary, it remains 
to determine whether the energy can be the more economically 
supplied from a single station generating polyphase currents at 
high voltage, to be transformed into continuous currents at 500 
volts in a number of sub-stations, or from the same number of 
generating stations, suitably located, and generating continuous 
currents at 500 volts. I have no hesitation in advising that, under 
the circumstances, the first—viz., the three-phase high-tension 
generating station, with sub-stations—is the more advantageous 
from every point of view. The following is a summary of the 
ad vantages of the one system over the other: (a) Less capital expen- 
diture in buildings, generating plant, and in real estate investments. 
Qn the one hand, you have to provide a site for a generating 
station, and have a considerable latitude in the choice, inasmuch 
as there are several sites available at such a distance from the centre 
of Glasgow that the power can be economically transmitted ab 
moderate cost in transmitting mains, and where you will be able 
to obtain the advantages of good coal delivery by more than one 
railway system, and where you will be able to provide for exten- 
sions. Another consideration of importance is that the sites now 
used as car sheds and stables are suitably located for sub-stations. 
No alterations would be required in the existing buildings, and 
the transforming apparatus would only occupy a small portion of 
the present floor apace. On the other hand, the separate gene- 
rating stations’ scheme would involve the purchase of four or five 
sites, the choice of which would be limited, if fixed with due 
regard to the proper working of the tramway system and suitable 
railway sidings for coal supply. (5) The three-phase system has 
the advantage of less working cost and repairs. On the one hand, 
there is a skilled staff at the generating station, together with 
the unskilled labour at the several sub-stations. On the other 
hand, there is a skilled staff at each of the generating stations, 
which are equal in number to the sub-stations. It has been con- 
clusively shown at Niagara, Dublin, Middlesbrough, and other 
places which have now been working a_ sufficient length 
of time so that reliable conclusione can be drawn, that rotary 
converters require less attention than ordinary 500-volt railway 
generators, and that no skilled labour is required. There is a 
saving in supplies and repairs, owing to the use of a few large 
steam generating units against numerous smaller ones. The con- 
centration in load also effects a eaving in fuel and water. Also 
better facilities as to coal-handling arrangemente can be afforded 
in a single large station than in several smaller ones, I have 
made a careful comparison between the two systems, both as 
regards fixed charges and working costs, and append the state- 
ment to this report. (c) The three-phase system has greater 
flexibility and is better adapted to the requirements of future 
extensione. Should your lines extend further in any direction 
into the country, sub-stations can be installed at any convenient 
int or pointe. These sub-stations do not require special build - 
ings, and to show the small space occupied, I may say that the 
2,500-h.p. stations of the Central London Railway are contained 
im two vertical cylinders 22ft. in diameter and 100ft. below the 
surface of the ground. (d) In considering the transition from 
horse traction to electric traction, the queetion of time is of great 
importance. The single generating station which I have recom- 
mended can be installed and put in working order more quickly than 
several stations. The loss through delay can be estimated upon 
the basis of your present working. The cost for horse traction is 
34d. per mile, on a mileage of 9,000,000 per annum ; taking the 
working cost for electric traction on the same basis as to main- 
tenance. etc., the saving, assuming no increase in traffic, amounts 
to £112,000 per annum. In addition to the above, in installing a 
multiphase station you would be following the very latest and 
most approved practice, and would be installing a type of plant 
that would be lees likely to be superseded than a 500. volt type of 
apparatus, and which would have to be installed in several minor 
steam-generating stations. This is clearly shown by the expe- 
rience gained in New York, Chicago, and Brooklyn, where, under 
the original arrangements, the area was served by several small 
stations. It has been found that these small stations can be worked 
with greater economy by multiphase currents transmitted from a 
single generating station. I have before me the works cost of some 
of these inatallations, and there is no doubt of the economy gained. 


Nature and Arrangement of Plant in Generating Statton.—In the 
event of my recommendations as to a single generating station 
being adopted, the following further recommendations as to the 
arrangement of the plant may be of use: For your traction 
purposes there would be consumed in Glasgow, approximately, 
26 millions of Board of Trade units per year, or, approximately, 
four times as much as that generated by the largest lighting 
company in London. Owing to the small ratio between the 
average and maximum load—that is, to the load factor common to 
traction systems—thie amount of electricity would be generated 
in & plant of nominal capacity of not more than one-third at which 
iv could be generated in a lighting station. owing to the machinery 
working at ite full capacity for many hours in a day. In Glasgow 
you would be working the cars, approximately, 16 hours per day 
at full service, and four or five hours per day additional at one- 
third service. This distribution of load for so many hours per 
day would be very satisfactory, in that your generating station 
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could be designed with but few units working at the best economy 
during all hours in the day. I find that four generating sete 
would: give the best result—three of theee to be worked during 
normal conditions of loads, and the fourth unit to provide for 
abnormal conditions and emergencies. With regard to the 
engines, I would recommend the use of three-crank tandem com- 
pound engines, provided with massive flywheels ao as to give a 
uniform turning moment, and to provide the maximum effort for 

uctuations of load. These engines should not, for best resulte, 
work beyond 75 revolutions per minute, and should be especially 
constructed having in view the nature of the load and the condi- 
tions peculiar to an electric traction system. The engines should 
be direct connected to tri-phase generators of the flywheel type, 
with roteting magnets and stationary armatures. Machines 
of this type have been constructed, with entirely satia- 
factory results, for as high a working pressure as 13.000 
volte. Having reference, however, to the comparatively short 
distance of transmiesion, and the small investment in copper 
reqnired, 6.500 volts is & satisfactory working preesure, all condi- 
tions considered, and the calculations as to cost of three.phase 
machines and transformers is made up on this supposition. The 
station should be provided with automatic coal-handling plant, so 
that the coal would be handled automatically from the place where 
it would be dumped from the railway sidings. The atation should 
be designed with electrically-driven auxiliaries throughout, thereby 
securing the greatest possible economy. The switching arrange- 
ments in the generating station would be comparatively simple, 
owing, first, to the small number of generating unite; and, 
secondly, to the number of outgoing cables being few as compared 
with that required in a lighting system of the same capacity, or, 
in fact, a 500-volt tramway system with its numerous feeders 
running to various points of supply. The method of distributing 
the energy from a single station need not occupy much space in 
this report. The method you have already adopted in Glasgow— 
namely, of drawing your cables into ducts and manholes, approxi- 
mately 100 yards apart—represents the best practice in electric 
traction. You will find that at from 400 to 600 amperes per 
square inch, according to the distance, high-tension cables 
can be run through the same set of ducte, but where they enter 
the same manhole, the manhole should be of ample size, so that 
the high-tension cables could be carried on one side, and clear the 
low-tension cables. 

Comparison of Lighting and Tramway Plants.—In reporting 
upon the generation of power for the tramway department, it is 
scarcely possible to avoid reference to the question of joint supply 
of electricity for the two purposes of traction and lighting. I find 
that on a large scale the two systems can be kept senarate with 
advantage, owing to a difference in the nature of the plant and in 
the supply of power. The following are points which militate 
against a joint supply from lighting stations: (a) Oo many days 
in the year the maximum load in lighting and that in traction 
occur ab the same time. so that the same maximum total capacity 
in plant has to be provided whether or not the supply is from a 
common station. (b) Owing to the different nature of the loads, 
the capital cost for & given watt-hour production is three or four 
times as great for lighting as it is for traction ; in other worda, in 
traction apparatus it is worked at ite greatest capacity three or 
four times as many hours in the year aa is lighting apparatus, con- 
sequently it can be of a more substantial type with advantage. 
(c) That machinery of a different type is commonly used for 
lighting, and the switching appliances are absolutely different. 
In the Glasgow lighting stations numerous small high-speed 
engines are in use ; such engines are unsuited for the generation 
of current for your electric traction purpores. I have yet to 
find the engineer of extended experience in dealing with traction 
matters who would propose the use of high-speed engines for such 
loads as you have to consider in Glasgow for electric traction. 
(d) The electrical arrangements for electric lighting are necessarily 
much more complicated and elaborate than is the case for electric 
traction. Electric lighting has te be carried on with reference to 
the delicacy of the buman retina—in other words, the voltage at 
the point of consumption has to be regulated to a nicety. In elec- 
tric traction the same conditions do not obtain, since uniform 
acceleration and speed of the car can be obtained to the satisfaction 
of the passenger within & much greater range of voltage. (e) From 
a business point of view, the different conditions in electric supply 
are sufficiently shown by the difference in cost of energy between 
electric traction and electric lighting. The coat of energy for 
electric traction, owing to the better load factor, would not be 
more than 25 per cent. of that for lighting. The present cost of 
electric lighting in Glasgow is 1 26d. per Board of Trade unit, 
which does not compare unfavourably with that of lighting for 
other cities. This figure is 4 8 times as high as would be expected 
in the traction service outlined. When you consider that in Edin- 
burgh, according to published accounts, current is generated 
cheaper than in any other city in the United Kingdom, 
and this cost is 2:95 times that which I predict for your 
traction system, the difference in the nature of the load 
is apparent. (/) It has been suggested that economy in 
staff will be gained in a joint station. This does not apply 
provided the tramway business is attended to as a business by 
iteelf. In the station which I have outlined this staff will, as I 
have said, be regularly employed during the 16 hours of the day 
at practically full load. and during five more hours at one-third 
load, so that: the staff would be fully occupied during the hours of 
working. Owing to the difference in the nature of load, a Jifferent 
class of attendants would be required for the two classes of work. 


Combined Stations in other Towns.—A combined station for 
lighting and traction was the subject of consideration by the 
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Bristol Tramways and Carriage Company, Limited, aleo by the 
Corporation of Sheffield. I was asked to report on the former 
installation, and found that there would be direct disadvantages 
in such a joint supply. This report 8 received the 
endorsement of Lord Kelvin and the late Dr. John Hopkinson. 
The general absence of such combined stations indicates sufficiently 
that they are not in demand, as is also the fact that plant of a type 
now commonly used for lighting, which were originally installed 
for traction purposes, have been superseded by slow.s machinery. 
There are are two prominent examples of such plant which have 
been from time to time discussed —viz., the one at Toledo, Ohio, 
U.3.A., and the other at Hamburg. The former makes use 
of slow-speed engines of a type suitable for electric traction. To 
the main shaft of these engines are direct-connected railway 
generators. The flywheel of this machine is connected by a rope- 
drive to countershafts, from which are driven several different 
types of machines, principally alternators and arc- lighting 
machines. The station is exceptional in character, is wasteful in 
floor space, and employe a method of driving lighting machines 
which bas been generally superseded in England, and could not be 
followed out except by mechanical arrangements, which are 
necessarily wasteful and objectionable. The station at Hamburg 
is designed with slow-speed type of plant suitable for your 
electric traction work. It makes use of storage batteries to 
equalise between the traction and lighting loads. There was a 
complaint at the beginning that the station arrangements did not 
keep pace with the traction requirements, and the subsequent 
arrangements have been in the direction of increasing the capacity 
of the station from a traction point of view, and in purchasing 
machinery especially suited for traction pur These two 
stations, however, cannot be taken as examples to be followed by 
Glasgow. With the exception of the etations referred to, the 
genera] practice, on a large acale, is to have the plant for the two 
systems separate. 

General Conclusion.—The conclusion arrived at in this report 
may be summarised as follows: Having regard to the nature of 
your tramway system as a whole, a single generating station, with 
high-tension multiphase transmission to sub-stations located in 
some of your existing car sheds and stables, will be found the most 
economical to work, involves less capital outlay, takes less time to 
instal, lends itself to complying with the Board of Trade require- 
ments, and the safety of your property in gas and water mains, 
and is of a type least likely to be superseded when further demands 
are made, either as an increase in the area to be served, or increase 
of traffic over the existing system. In following my recommenda- 
tions, you will be setting out with an installation of the highest 
class, and will be unhampered by trying to make use of plant or 
arrangements that are either obsolete or unsuited for the economical 
working of your system of electric tramways. 


COMPANIES’ MEETINGS AND REPORTS. 


BRITISH ELECTRIC TRACTION COMPANY, LIMITED. 


On Saturday the third ordinary general meeting of this Com. 
pany was held at Donington House, Norfolk-street, Strand, under 
the presidency of Sir Charles Rivers Wileon, G.C.M.G., C.B. 
The report and abstract of accounts appeared in our last issue. 

The Chairman said when he last bad the honour of meeting 
them be ventured the prediction that the balance-sheet which 
would be presented on the present occasion would show the Com- 
pany to be in a very strong position. He was happy to think that 
bia prediction had been realised, and he thought that this was a 
view which would be shared by all present. The year had been 
one of very great labour, accompanied by certain anxieties, and 
they had had to encounter very great obstacles. A great deal, 
however, had been accomplished, and he thought they might con- 
sider that they had prepared the ground for a series of large 
and, he trusted, very successful operations in the future. Having 
referred to several items mentioned in the report, and which have 
already been published, he alluded to the goodwill account. Last 
year this stood at £15,000, and they proposed this year to write 
off £5,000, thus leaving it in the books at £10,000. The directors 
proposed gradually to extinguish this account. An enormous 
amount of work had been done which was not represented in the 
accounte at all. The Company had not only made a satisfactory 
profit, but it bad built up a great organisation, which would serve 
the purpose of creating and carrying on a great business in the 
future. After pay or providing for the dividend on the preference 
shares up to the end of last year, a balance of £53,451 was left to be 
dealt with. As the proposed dividend of 6 per cent. on theordinary 
shares for the year would only absorb £18,000, leaving £35,000 to 
be carried forward to the next account, some sbareholders might 
think the directors had erred on the side of extreme prudence, 
and that they ought to distribute a larger dividend. But this 
matter had given the Board much anxious consideration, and while 
they were quite satisfied that the profite had been fully earned, 
and that if they could be quite sure of the future there would not 
be any objection to a larger dividend, yet in view of the fact that 
they were developing a large business, and one not altogether 
free from uncertainties, they thought it would be better to 
put the Company in & thoroughly sound and impregnable 
financial position, because by so doing they would obtain 
the best possible security of a continuance of profitable 
business and increased dividends. They were working largely 
for the future, and he thought they would share the opinion of the 
Board that it would be suicidal for the shareholders to take the 
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whole of their profita now, and thereby sacrifice the benefits to 
come. Moreover, as be had said on a previous occasion, the full 
development of this business required large increases of capital. 
There was another consideration also. If they would turn to the 
accounts, they would see that the charge for dividends during the 
past year amounted to only £21,448, whereas the charge for 
dividends in the coming year upon the capital actually issued, and 
without taking into consideration a charge that might accrue in 
respect of future iesues, would be £46,000. There was also one 
other conaideration. They thought it was very desirable that they 
should at least equalise their dividends in the future, quite irre- 
spective of any increase, and he felt sure he should have the concur- 
rence of those present in the very conservative policy pursued in this 
perticular. Turning to tbe capital account, he referred to other 
items already published, and went on to remark that at the present 
moment they had a reserve fund of something like £75,000 which 
ib was intended to invest in Consols and first-class securities. 
Now that the whole of their share capital had been subscribed, 
they considered it advisable that the sharebolders should give the 
directors the necessary power to make further iesues as and when 
they might deem advisable. They would not needlessly increase 
the capital, but it would be a regrettable thing if they were not 
in a position to take up any good business that might be offered 
to them. The proposal which they would submit at the 


extraordinary meeting which was to be held at the close of 


the present meeting was to double the share capital. This 
would give the directors power also to double also the 
present issue of debenture stock, which would certainly be 
sufficient to carry them on for the present. He would now 
like to say a few words on the subject of contracts and under- 
takings. The list, as they would see from the report, embraced 
undertakings from Devonport, Poole, and Brighton in the South, 
to Greenock in the North, and there was scarcely a division in the 
British Isles in which the Company was not carrying on its opera- 
tions. Taking the Potteries Electric Traction Company as a 
sample, that company, which had a subscribed capital of £400,000, 
were carrying out electrical tramways and light railways extend- 
ing over a distance of 34 miles Having mentioned the Swansea 
Improvements and Tramways Company and other undertakings 
in which their Company were interested, he remarked that 
on referring to the appendix of the report they would see 
there were a large number of other undertakings which were in 
course of development, and an important point ih connection 
with all these separate undertakings was that although for various 
legal and other reasons it was necessary to carry out these works 
by means of separate companies, yet most or all of those companies 
were under the control and management of the British Electric 
Traction Company. Each company only bore its fair proportion 
of the total expenses. The result was that they obtained 
the best and most efficient expert administration at a very 
much smaller cost than otherwise would be the case. As their 
first efforts were to make these companies successful, the share- 
holders belonging to them not only had a very good security, but 
this Company would permanently have many sources of income. 
Turning to the question of the Company’a investments, he 
remarked that, as by far the largest part of their capital was 
invested in debentures and shares in associated and other com- 
panies, it was important that they should be able to feel satisfied 
that these investments were sound and remunerative, and when 
he told them that they covered a list of no less than 40 com- 
panies they would have no cause to fear that all their 
eggs had been put into one basket. He believed he was 
not mistaken in asserting that every one of their investmencs 
was & satisfactory source of profit, and care was taken 
in making them to obtain an immediate minimum return. It 
was not so much at present for the sake of investment, however, 
that they put their money into these companies, but rather with a 
view of developing electric traction and the business of their 
company. They had first of all to teach the existing tramway 
companies that it was to their own interest to adopt electric 
traction, and when they had succeeded in doing this they had to 
approach the local authorities and persuade them to allow electric 
traction to be used. In each case they were met with some 
misgiving aud suspicion, and in the case of local authorities they 
were brought face to face with the difficulty caused by the present 
tendency of municipalities to undertake trading operations. 
Municipalities had not the enterprise or the initiative to propose 
electric tramways, but directly the Company approached them 
with propoeals to improve the service of the tramways in 
their towns or to provide additional tramway facilities, it at 
once occurred to them that the Company, being a commercial 
body, would not make such proposals if they were not likely to be 
profitable. And then the authorities wanted to know why, if a 
profit was to be made, they should not make it themselves. But 
though they did not know really bow to go about the business, 
they did not hesitate to negotiate with the Company—to pick their 
brains, in fact —and when the Company had given information, 
they frequently decided in favour of a policy of what was called 
municipalisation, on the ground that this was in the interests of 
the ratepayers. But the curious thing about this cry of munici- 
palisation for the benefit of the ratepayers was that in most cases 
where corporations had thus municipalised commercial under- 
takings the rates did not go down, but, on the contrary, 
steadily increased. On a former occasion when he addressed 
them on this subject, he referred to the difficulties which corpora- 
tions had in municipalising tramwaye and light railwaye when 
worked by electricity, because these undertakings sometimes 
required to be carried beyond manapa boundaries. The 
directors’ further experience of these difficulties had convinced 
them that if the development of this enterprise in this country 


was to be in the hands of local authorities, we should never have 
the tramways and light railway facilities which other countries 
possessed. He might say much more on this subject, but it would 
suffice on that occasion to tell them that the Government had 
realised some of the difficulties he had referred to, and bad 
decided to appoint a joint committee of both Houses of Parlia- 
ment to consider what should be the proper sphere and scope of 
municipal enterprise. He might just add apropos of this question 
that the Company did not propose to confine their operations 
entirely to England, Scotland, and Ireland, but were looking 
outside these islands, and hoped to obtain a share in profitable 
undertakings in foreign countries, or, still more probably, in some 
of our colonies. He insisted that in the opposition they encoun- 
tered from local authorities there was a sort of object lesson, 
showing how that opposition had a tendency to drive away British 
enterprise and British capital out of this country. The Board 
proposed in future to keep up the accounts of the Company to the 
end of March each year. This would enable them to include in 
their profit and loss account the results of the year’s working by 
the various companies in which they were interested. 

Mr. Emile Garoke seconded the motion. 

Mr. Makins said he wished to suggest whether they could nob 
have half. yearly dividends, or at any rate, an interim report. 

The Chairman remarked that he was the very firat to desire in 
all cases to be in close touch with the shareholders. At the same 
time, there were reasons which, he thought, would commend them- 
selves to the shareholdera generally which would rather conflict 
with the too frequent publication of their operations. If, however, 
there were any of the shareholders who might require information, 
the office was open to them, and the best attention would be given : 
by their officers. But he thought they would agree with him that 
it was not desirable to make too frequent public reporte. 

In reply to & question as to the manner in which control was 
exercised over the various companies, 

The Chairman explained that this was done by obtaining & 
preponderating majority of the Board in each case—sometimes 
the whole of the Board, represented by the Company's own 
directors, or their own officers—therefore they had the complete 
control, if not the entire management, of these undertakings, 
and in so appointing their officers and directors as administrators ` 
of these companies they did not allow them to receive auy feea 
whatever. The fees were received and paid into the treasury of 
their own Company. 

The motion having been carried, 

An extraordinary general meeting was then held, when 

The Chairman proposed the following resolution: Thab the 
capital of the Company be increased from £600,000, divided into 
60,000 shares of £10 each, to £1,200 000, divided into 120,000 shares 
of £10 each, by the creation of 6:) 000 new shares of £10 each, and 
that the following provisions shall apply to such new capital— 
namely: (a) that 30,000 of the new shares be called preference 
shares and 30,000 ordinary shares ; (5) that the new preference 
shares be entitled to a cumulative preferential dividend at such 
rate not exceeding 6 per cent. per annum, as the board of directors 
may before issue thereof determine; (c) that save as aforesaid the 
60,000 new shares be treated as part of the original capital of the 
Company.” 

Mr. Makins moved as an amendment, That all new shares 
shall be offered to members in proportion (as nearly as conveniently - 
can be) to the existing shares held by them, and such offer shall 
be made by notice specifying the number of shares to which the 
member is entitled, and limiting the time within which the offer, 
if not accepted, will be deemed to be declined ; and after the 
expiration of such time, or on receipt of an intimation from the 
member to whom such notice is given that he declines to accept 
the shares offered, the board of directors may dispose of the 
same in such manner as they think most beneficial to theCompany." 

The Chairman wished the meeting to understand at once thab 
it would be quite impossible for the Board to accept this amend- 
ment as a binding instruction. In the matter of convenience 
especially it was most essential that discretion should be left to 
the directors to be justified in its application afterwards when they 
met the shareholders. There was a great deal to be said for the 
occasional adoption, it might be, of the practice indicated by the 
amendment, but to impose on the directors a standing application 
under all circumstances without reservation to offer the shares to 
shareholders, it was a matter that they did not think would be 
advisable in the best interests of the Company. They had not 
obtained that assistance from their shareholdere in the past which 
would have enabled them to do without the help of the outside 
financial world, and he proceeded to furnish illustrations in 
support of this. The shareholders had not yet perhaps acquired 
that complete confidence in the undertakings as would justify the 
directora in looking +o them always to find the capital required. 
There was a good deal to commend itself to him in the proposal of 
Mr. Makins, but what be deprecated was that it would be imposed 
upon them as a definite practice. It was premature, however, to 
press it upon their notice at the present time, and he therefore 
urged that the shareholders would not bind or fetter them by 
adopting ib. 

Mr. Makins gave his reasons for submitting his motion, and 
said that, in addition, there were one or two questions which he 
would like to ask, but not out of any ill-feeling to the directors. 
The first queation was as to whether there was any necessity to 
pay for the services of another company to undertake the issue of 
any new capital, which would have been readily taken up by the 
shareholders of the British Electric Traction Company, and why? 
It was also asked whether any director of that Company was also 
a director of the company employed in the late issue, and if so 
whether this was not injudicious ? Also, how many. shares 
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were issued to the shareholders of the British Electric Traction 
mpany? - 

A Sh.reholder said. in regard to debentures, be made an 
application for £100 first issue and his money was returned, 
altbough the form came from the secretary of that Company, and 
it was well known that he was a shareholder. 

The amendment having found a seconder, 

The Chairman said that Mr. Makins had failed to convince him 
of the necessity for fettering them with such instruction, and 
he could only repeat that the time might come when they could 
repose much more upon their shareholders than they had done in 
the earlier career of the Company. But he could not . and 
had no reason to ng dien that their comperatively small body of 
shareholders would able to guarantee the very large under - 
takings and very large amount of capital which they would have 
to issue. There was a very great element of danger involved in 
the application of this principle proposed to them. What was to 
happen if, under certain circumstances, they had to put down a 
large amount of securities and the shareholders did not adequately 
respond to the application? They would bave lost the assistance 
and incurred the hostility of their financial friende ; the public 
would not come in, and it would be & must serious matter. If the 
amendment was passed, the board of directors would have most 
eeriously to consider tbeir position and what line they would 
adopt. It would place them in the most serious of difficulties, 
and he deprecated in the strongest manner their having their 
hands tied in this way. Having said so much he could only 
appeal to the good sense of the meeting and ask them to give 
judgment as to whether it would be wise to impose this upon 
them. There was only one observation he need refer to, and he 
referred to it with regret and mortification. An enquiry was made 
as to whether it was the case that one of the Board was connected 
with the Electric and General Investment Company. He (the 
chairman) was understood to suggest that it was perfectly true 
that Mr. Garcke, to whom they owed almost exclusively the 
succeseful result of their Company, was so connected. He, how- 
ever, protested in the strongest possible manner against such an 
observation. 

Mr. Makins said he did not cast that imputation on Mr. 
Garcke at all. 

Tbe chairman said he certainly understood and took the 
observation as implying a reflection, and he therefore protested in 
the strongest manner. 

Mr. Makins remarked that he did not mean it at any rate. He 
then asked to be allowed to withdraw the amendment, and to say 
that when this new capital was issued that they were perfectly 
prepared to take ib up. 

The Chairman thought Mr. Makine had acted with great 
wisdom, and thanked him on behalf of the Board. 

Tbe amendment baving been withdrawn, the original motion 
was carried. 


DOVER ELECTRICITY SUPPLY COMPANY. 


The annual meeting of the Dover Electricity Supply Company 
was held last week at the Board room. Park- street Station. 

The Chairman (Sir W. H. Crundall, J. P.), in presenting the 
report, which appeared io our last issue, and which was adopted, 
said the result of last year’s trading showed steady progress as 
compared with former yeare. In 1895, their first year, the lore 
had been £955; this was reduced to £455 in 1896, and ia 1897 
there was a profit of £1,127; and last year a profit was made of 
over £2,000, which was equal to 24 per cent. on their ordinary 
capital. They had placed everyone of their ordinary shares, bad 
extinguished their loan, and hoped to make some arrangement 
during the current year to. extinguieh the debit of the profit and 
loss account. He hoped that they would earn a 5 per cent. 
dividend on this year’s work, and so progress at the same 
ratio. They had now connections with 12,500 8-c.p. lighte 
in addition to their traction plant. Power for about 26,000 
8-c.p. lamps remained still, which was equivalent to double the 
power over what they now utilised. Therefore, with a very small 
extra expenditure, they could practically double their income, and 
in addition to that, with a small extra expenditure in the worke, 
treble it. During the last four weeks the directors had been sble 
to complete arrangements for a contract for lighting end the 
supply of a certain amount of power with Meesre. Pearson and 
Son, the National Harbour contractors, and tbey looked forward to 
a large increase of income from that source. In addition to that, 
they had received 50 per cent. more applications from private 
consumers up to the preeent time this year as compared with the 
same period last year. 

The re-election of the retiring directors, Sir W. Crandall and 
Mr. Van Tromp, and of the auditor, Mr. R. H. March, was carried, 
and a vote of thanks to the chairman concluded the proceedings. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING COMPANY, LIMITED. 


Directore: The Right Hon. Lord Rathmore (chairman) ; J. B. 
Braithwaite, jun. (deputy-chairman); Emile Garcke; Frederick 
W. Reynolds ; Aymor H. Sanderson ; Francis E. Savory ; Joseph 
Shaw; R. Percy Sellon; B. H. Van Tromp. Engineer and 
manager: A. J. Lawson, M. I. E. E. Secretary: H. B. Renwick. 

Report of the directors (with abstract of accounts) to be 
presented to the shareholders at the fifth ordinary general meeting 
of the Company to be held ab Winchester House, Old Broad - 
street, E. C., on Monday, March 27, 1899, at 12.30 p. m.: 

The capital expenditure during the year in respect of the 
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Company's London districts amounted to £148,797. 168. 2d., 
making the total expenditure on account of those districts up to 
Dec. 31 last £562,587. 6a. 2d. This expenditure wae met mainly 
by the balance of instalments falling due on the 10,000 ordinary 
shares issued at par, and allotted pro rata to the ordinary share- 
holders on Dec. 6, 1897. The net revenue for the year, includin 
the balance from last account. and after payment of proportion o 
rents, rates, taxes. interest, and general establishment charges, is 
£17.375. 18s. 6d. Out of this sum an interim dividend on the 
preference shares for the half-year ended June 30 last, at the rate 
of 6 per cent. per annum, has been paid, and the directors now 
recommend that a further dividend on the preference capital for 
the half-year just ended be declared at the same rate. This will 
leave a balance of £5,775. 18s. 6d., which it is proposed to carry 
forward. In the above amount nothing is included for the con- 
siderable increase ia value that has taken place in the Company’s 
investments, which stand in the balance-sheet at cost. The Com- 
pany is promoting a Bill in the present session of Parliament, the 
main objects of which are to enable the Company to obtain com- 
pulsory powers for acquiring lands and securing rights of way for 
the purpose of connecting its various London districts. A special 
resolution approving thie Bill was passed at au extraordinary 
general meeting of the shareholders held on Jan. 16, 1899, and 
confirmed at a subsequent extraordinary general meeting held on 
Feb. 13 last. The directors have appointed Mr. Joseph Shaw to 
& seat on the Board to fill the vacancy created by the retirement, 
in 1896, of Mr. W. C. Braithwaite. The retiring directors are the 
Right Hon. Lord Rathmore and Mr. F. W. Reynolds, who are 
pa: H for re-election. The auditor, Mr. R. H. Marsh, also retires, 
and is eligible for re-election. 


LoNpoN STATIONS. 


St. Luke and Clerkenwell and Eastern Holborn.—The net revenue 
for the 12 months ended Dec. 31, 1898, amounted to £2,158. 
13s. 2d. In these districts the total applications to Dec. 31 last, 
including power, represented the equivalent of 43 599 8-c.p. 
lampe, of which 36 303 were then connected to the mains. The 
applications for the year represented an increase of 18.769, and 
the connections 12,456. At the same date 35 users of motors, 
aggregating 128 h.p., were supplied from the Company's mains, 
and further applications have eince been received, raising the 
total to 60, representing 273 h.p. To meet the growing demand 
for power, special plant for the generation of continuous current 
capable of supplying 1,500 h.p., is in course of erection, which 
will make, with the power plant already at work, an available 
total ef 2,000 h.p. 

Western Holborn. and St. Giles.—The provisional order for the 
parts of these districte lying to the north of High Holborn and 
New Onxford-street, and having Tottenham Court-road as the 
western boundary, granted by the Board of Trade in 1897 was 
confirmed in the fast session of Parliament. The laying of mains 
in the district bas been commenced, and a supply of energy, both 
for lighting and power purposes, will be available at an early date. 
Tbe Company also holds orders confirmed by Parliament for Mile 
End Old Town, St. George’s-in-the-East, and the district of the 
Limehouse District Board of Works, all of which it is intended to 
supply from the City-road station. 

Wandsworth District (including the parishes of Putney, Wands- 
worth, Clapham, Screatham, and Tooting).—The net revenue for 
the 12 months ended Dec. 31 last amounted to £4,958. 18s. 11d. 
Applications for the equivalent of 32,636 8-c.p. lamps bad been 
received at Dec. 31 last, of which number 28,914 were then con- 
nected to the Company’s mains, The increase in lamps applied 
for during the year was 15,802, and in lampe connected 15,007. 

Camberwell. —'The street work in this district has been unavoid- 
ably delayed through various causes beyond the directors' control, 
but it is expected that a supply will be available by June next, a 
right of way through Lambeth having been obtained. The equiva- 
lent of 3,041 8-c.p. lamps were applied for at Dec. 31 last. 

St. George-the-Martyr.—The work of laying mains in the com- 
pulsory streets in this district is in progress, and the supply of 
current will be commenced at the same time as in Camberwell, 

ME Olave. — The works in this district will be commenced forth. 
wi*h. 

INVESTMENTS IN PROVINCIAL ELECTRICITY SUPPLY COMPANIES. 

Bournemouth and Poole Electricity Supply Company, Limited.— 
This Company bas declared a dividend on the ordinary share 
capital at the rate of 4 per cent. for the year ended Dec. 31 last. 

Dover Electricity Supply Company, Limited.—In the third com- 
pleted year of the working of this station the profits 
amounted to £2,133.. 7s. 1ld., as against £1,127. 17s. 5d. in 1897, 
and the Company is rapidly improving ite position. The equiva. 
lent of 11,490 8.c. p. lamps were connected to the mains at Dec. 31 
last, showing an increase of 1,353 for the year, and applications 
repreeenting a further 208 were then awaiting connection. The 
supply of power by this Company to the Corporation for ite 
municipal electric tramways amounted in 1898.to 179,844 units, 
and is rapidly increasing. A contract for the supply of current 
for a term of years for both lighting and power to the contractors 
for the National Harbour works has been entered into. 

Richmond (Surrey) Electric Light and Power Company, Limited. 
Tbe balance tq ciedit of net revenue account, including the 
amount brought forward, and after payment of interest charges, 
depreciation and reduction of suspense account, is £1,340. 12s. 4d., 
which allows the payment of a dividend on the ordinary shares of : 
the Company at the rate of 4 per cent. for the year, less income 
tax, as against 3 per cent. for the previous year. The equivalent 
of 12,352 ae lamps were connected to the Company’s mains at 
Dec. 31 last, showing an increase of 2,840 8-c.p. lamps connected 
for the year. 
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Dr. REVENUE Account. £ s.d. 

Proportion of directors' remuneration, salaries and 
wages, rents, rates, taxes, and insurance ......... 3,342 0 6 
Printing and stationery, and poe tage 372 12 7 

Sundry charges, including legal and travelling 
Lies [o Miet -————— À 615 18 5 
Auditors’ fees etc 105 0 0 
Depreciation of office furniture ......................... " 135 8 0 
Interest paid on temporary loans — 1,916 11 2 
Balance carried to net revenue account ............ ; 7,285 4 4 
] £13 771 15 0 
Groes profits derived from interest on investments, £ s.d. 

rente, discounte, and administration of associated 
Spies aa Ea 3996 11 9 
Farne,. y ees MN 95 10 0 
Dividends receivable ..... Vi. 2562 1 2 
Balance from revenue account . 7,117 12 1 
£13,771 15 0 


County or LONDON (NORTH) ELECTRIC LIGHTING ORDER, 1892. 


Revenue Account. 
. Dr. 


Generation of Electricity. £ s.d. 
Engineers salaries and wages ......... £1,523 1 9 
Coal and other fuel ......................-- 2,466 13 2 
Oil, waste, water, etc. ...... .....eeeeeses 520 12 2 
Station lighting, etc. ..................... 358 2 11 
General charges 99 16 11 
Repairs: buildings, £8. ls. 11d.; 


engines and condensers, £385. 
19s. 1ld.; steam pipes, £101. 28. Id.; 
boilers, etc., £385. 15s. 8d.; dynamos, 
£27. Is. 3d.; accumulators, £26. 8s.; 
other machinery, toola, etc., £75. 


yn atc ME 1,009 16 7 
5,978 3 6 
Distribution of Electricity. 
Engineers’ salaries and wages............ 360 16 0 
Ie. ET 28 14 4 
General charges 49 18 6 
— 439 8 10 
Rents payable ...............................—. 644 10 4 
Rates and taxes ................. . 995 11 1 
Isarsd ess vent 55 19 2 
Depreciation of meters. 174 16 4 
Stationery and printing 60 8 5 
Audit fee Board of Trade 49 0 0 
— — 1,980 5 4 
Balance profit carried to revenue account ...... 2,045 13 1 
£10,443 10 9 
Cr. 
Gross receipts from sale of current, £12,337. 14s. 9d.; £ s. d. 
less abatements under the Company's sliding 
scale, £2,555. 8s. Ze... 9,782 6 6 
Rental of meters 2 349 19 9 
Rents receivableuꝛwÿ . 22. 311 11 6 


410,443 10 9 
County oF LONDON (NORTHERN EXTENSIONS) ELECTRIC LIGHTING 


ORDER, 1897. 
Revenue Account. 
Dr. Generation of Electricity. £ s. d. 
Engineers’ salaries and wages ......... £114 10 5 
Coal and other fuel 185 12 9 
Oil, waste, water, eto . 38 5 9 
Station lighting. et. 26 19 0 
General charges. 7 8 1 
Repairs: buildings, 11s. 2d.; engines 
and condensers, £29. ls.; steam- 
pipes, £7. lls. 2d. ; boilers, etc., 
£28. 19a. 7d.; dynamos. eto., £2. 
Os. 7d.; accumulators; £l. 195. 2d.; 
other machinery, tools, etc., £5. 
134. c — "€ 75 16 0 
—— ——— 448 12 0 
Distribution of Electricity. 
Engineers’ salaries and wages ..... ... 7110 5 
RP; eia 2 2 0 
General charges . 3 14 1 
: 77 6 6 
Rente pay able . 38 15 0 
Rates and takes 74 18 0 
Insurance nnne 4 4 1 
Depreciation of meters ..... ............... 14 4 2 
Stationery and printing.. 411 0 
136 12 3 
Balance profit carried to revenue acoount ............ 113 0 1 
£775 10 10 


Cr. 
Gross receipte from sale of current, £937. 88. Id.; £ 
less abatements under the Company's sliding 


8. d. 


scale, £190. 58. 7d UI UI . . q 747 2 6 
Rental of me terre eere . 28 8 4 
| | | 3775 10 10 
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Total maximum supply demanded (kilowatts) ............... 


WANDSWORTH ELECTRIC LIGHTING ORDER 1892. 
Revenue Account. 


Dr. Generation of Electricity. £ s.d. 
Engineers’ salaries and wages.. ......... £1,177 7 2 
Coal and other fuel ; 0 3 
Oil, waste, water, et . 508 1 10 
Station lighting, ete. ..................... 192 8 11 
General charges . 125 1 10 


Repairs: buildings, £32. le. IId.; 
engines and condensers, £235. 
9s. 6d. ; steam pipes, £26. 18s. 5d.; 


boilers, etc., £337. ]4« 8d. ; 
dynamos, £16. 156. Id.; other 
machinery, tools, etc., £31. 53. 7d.. 680 5 
— — 4.682 5 2 
Distribution of Electricity. 
Engineers’ salaries and wages 405 6 8 
e vai nietientciveresamaleucvess "dés 34 5 1 
General charges. 62 14 65 
502 6 2 
Renta payable ............. ......... eere 75 7 6 
Rates and taxes 481 6 10 
Insurance......... ——— ͤ OAE 42 9 5 
Depreciation of meters 186 15 11 
Stationery and printing .................. 67 13 9 
Audit fee—Board of Trade............... 45 0 0 
—— 898 13 5 
Balance profit carried to revenue account ............ 4,958 18 11 
£11,042 3 8 
Cr. 8. d. 
Gross receipts from sale of current, £11,927. 
128. 11d. ; leas abatements under the Company's 
sliding scale, £1,334. 9s. Id 10,593 3 10 
Rental of meters .............esososorsesosssssssssseosessses: ooe 373 16 10 
Rents receivabld . q nvj e 72 1 0 
Testing ess ³ð xa deca e die Lag 3.20 
£11,042 3 8 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
County of London (Northern Districts). 


Quantity generated in B. O. T. units ............ 604,092 
Quantity sold to private consumers by meter - 447,078 
Quantity used on works ............ esee . 31,279 
Total quantity accounted for eren 478,357 
Quantity nob accounted for .. 125,735 
Total maximum supply demanded (kilowatts) ............... 484 
County of London (Southern Districts). 
Quantity generated in B.O.T. units es. 581,970 
Quantity sold to private consumers by meter 471,397 
Quantity used on works ...... 8 RO 19,560 
Total quantity accounted forrů— l e æ . 490,957 
Quantity not accounted for ⁊3ĩö mee 
65 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION, 
LIMITED. 


Directors: George Ellis, Esq., J.P. (chairman); Captain E. 
Ironside Bax (managing director) ; Bennett Fitch, Esq., M.I.C. E.; 
W. W. Phipps, Esq. ; Algernon Turnor, Esq., C. B. Secretary: 
Sidney H. Webster, Esq. Engineers: Messers. Kincaid, Waller, 
and Manville. 

Report of the directors presented to the ordinary general meet- 
ing of shareholders held at Winchester House, E.C., on March 21, 
1899 : 

In making their second annual report to the shareholders, the 
directors are pleased to be able to state that good progress has 
been made in developing the Corporation's undertaking. The 
buildings comprising the dust destructor, engine-house, coal 
store, and workshops are nearly completed. The boilers are 
already in position, whilet the necessary steam-pipes, electrical 
plant, storage batteries, engines, and steam alternators are in 
course of construction, and should be delivered in a few weeks. 
Permanent offices have been erected at the worke, in which the 
staff of the commercisl and technical departments will be con- 
centrated. The present temporary offices in Victoria-street, 
Westminster, will be vacated on the 25th inst. After thoroughly 
investigating the probabilities of finding water, your directors 
decided upon sinking an artesian well at the Corporation’s site. 
The result has been moet satisfactory, the engineers reporting a 
test showing that at least 5,000 gallons of excellent water per hour 
can be depended upon. The total cost of boring and equipping 
the well will amount to leas than £1,000. This will save a consider- 
able annual expenditure for water. The work of laying the mains 
has proceeded with great rapidity. The length of roadway in which 
mains have been laid now reaches 22 miles, making about 68 miles 
of ways, into which upwards of 37 miles of cable have been drawn. 
In pursuance of the policy alluded to in their last report, the 
directors have been able to supply electricity to a large number of 
lamps, pending the construction of the generating station, by 
connecting the Corporation’s mains to those of the County of 
London and Brush Provincial Electric Lighting Company, Limited, 
whoee supply has at all times been most efficient. It must be 
borne in mind that this policy has been adopted with the view of 
forming the nucleus of a business, and not in the expectation of 
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earning immediate profit. When the works are opened the lamps 
of the numerous consumers already connected will at once provide 
a load for the machines, there being at this date on circuit the 
equivalent of upwards of 15,000 8-c. p. lamps, with applications in 
hand for a further 2,500. As the undertaking is still in its con- 
Btructional stage, the accounts cannot yet be drawn up in the 

of Trade form. A revenue account is appended, the 
balance of which has been carried into the general balance-sheet. 
In accordance with the articles of association, two of the 
directors W. W. Phipps, Esq., and Algernon Turnor, Esq., C.B., 
retire, but, being eligible, offer themselves for re-election. The 
auditors, Messrs. Price, Waterhouse, and Co., also retire, and, 
being eligible, offer themselves for re-election. 


r. REVENUE ACCOUNT. £ s.d. 
Purchases of electric current ..... VVV 1,905 2 6 
Proportion of salaries and meter readers’ wages 40 0 9 
Repairs and maintenance of mains ................ — 31 10 10 

1,976 14 1 
Rent of offices and of the transformer premises 136 18 5 
Proportion of directors’ fes q 600 0 0 
Salaries of secretary, clerks, and canvasser ............ 576 8 7 
Advertising expenses, and canvasser's commission 103 19 9 
Stationery and printing . 64 7 8 
Office expenses, postages, travelling, and incidentals 116 16 10 
Special charges . . . . . 6 - 70 10 11 
ehr keveni ninrin rn Neons Terp EEn 30 011 
3,675 17 2 
Profit carried to balance-sheet ........................ . 61 14 7 
43,737 11 9 
Cr. £ ad 
Sales of electric curren . 2,255 18 4 
Dc gii Mec 66 14 6 
Interest .................. IIC e 1,288 1 
Discount on purchasees . — 6 13 2 
Mains leased at a rent aaVlllUl ... . . 40 0 0 
( ĩ ³· A ¼ 88 70 5 0 
Shareholders' lists sold, sundry fees, and other petty 
nllo ee P RR 913 9 
£3,737 11 9 


The Secretary (Mr. S. H. Webster) baving read the notice 
convening the meeting, 

Mr. George Ellis, J. P., who presided, said: In greeting you at 
this second annual meeting I do so with the utmost confidence. as 
I feel that our financial policy has proved to have been based on 
thoroughly sound and business principles, and has consequently 
been of immense advantage to the Company. In fact, had we not 
seized the opportunity which presented iteelf of placing the 
balance of the share capital when we did, we could not have 
carried out the contracts in their entirety, or have built a station 
and erected plant of sufficient capacity to enable us to satisfactoril 
supply the extended area over which we have powers. lt 
is very satisfactory to feel that after meeting all the charges 
incumbent on us we shall have ample trading capital and 
be able to start business on a thoroughly sound financial 
basis. I will now briefly explain the progress we have made 
and the condition as it stands to-day of each department of our 
work —that is to say : (1) the negotiations in connection with the 
acquisition of the site; (2) the mains, transformere, and house 
connections ; and (3) the plant and machinery. First as to the 
buildings and the work upon the site. You will recollect that 
owing to difficulties and negotiations in connection with the 
acquisition of the site, it was not until the Michaelmas of 1897 
that we were able to obtain possession of the land, so that, what 
with the time taken up in getting building materials on it and 
organising the labour, it was not until the month of November in 
1897 that the contractors were able to commence the actual 
construction of the buildinge. During the spring and summer 
months of 1898 the weather was most favourable for build- 
ing operations; but this was succeeded by several monthe 
of broken and wet weather, during which the builders 
were much impeded. Lately, again, we have bad very 
favourable weather, and the work bas been carried on with great 
speed. Tne position to-day is that the chimney shaft, 180ft. in 
height, is quite complete and ready for use. The main building, 
consisting of the destructor-house, boiler-house, engine and dynamo 
house, is finished and roofed in, and the various rooms adjoining 
the main building are also finished. The offices are ready for 
occupation, being quite complete with interior fittings and 
furniture, so that in a few days—in fact, on the 25th inat.—we 
are removing our clerical and engineering staff into them, and by 
thus having all the officers under one roof much labour and incon- 
venience, and, consequently, expenditure, will be saved. The 
whole of the boilers have been delivered and erected, and four 
of the boilers and eight of the destructor cells are finished 
and ready for use, whilst the progress being made on the 
remainder makes it certain that the whole of the work within the 
destructor and boiler house will be finished by the early summer. 
The artesian well alluded to in the report is finished, and is 
390ft. in depth, and the Board are extremely gratified, as I feel 
sure you are, at the success which bas attended this venture, for 
I must call it so. We took a considerable, time in deciding as 
to whether we should spend the necessary amount—roughly, 
£1,000—for the rod whom we consulted on this point were 
not unanimous in their opinion as to whether we should obtain 
an abundant and, what is more important, a permanent supply. 


However, the water we have struck has proved to be oe 
from a true fissure vein in the chalk, and will be ample for 

our needs. Secondly, as to the mains, transformers, and house 
connections. The map before you will enable you to judge of 
and to realise the amount of work done, and you will, I feel 
sure, admit that good use bas been made in this branch of the 
time we have had at our disposal. The progress made by the 
British Insulated Wire Company in the laying of mains during 
the past year has been most satisfactory. ains have now been 
laid in a total of over 22 miles of streets. Earthenware conduits 
to carry high-tension cables have been laid for eufficient length to 
carry over 44 miles of high-tension cable. Twenty-four miles of 
low-tension distribution cable have been laid on the solid filling-in 
system and brought into use, and over 13 miles of high-tension . 
feeders have also been drawn in the before-mentioned ducts and 
brought into use. The above work has involved the excavation 
apd making good of 25 miles of streets. From these mains 220 
connections to consumers’ houses have already been run, and, of 
course, meters erected and connected up in each case. Thirdly, 
as regards the plant and machinery. I am sorry I cannot report 
to you quite vo favourably with reference to these items, but, as 


many of you are doubtless aware, the late strike in the engineer- 


ing trade bas caused quite a congestion in this field of work. 
English manufacturing firms are so far quite unable to make up 
the time lost owing to that unfortunate strike. As you are aware, 
we have been taking on consumers and supplying them with 
energy by means of cónnecting our mains to those of a company 
who have a generating station in a district adjoining ours. Of 
course, this has not been done without incurring some additional 


expense, but we consider that we are amply compensated for the 


cost involved, for we have by this means been enabled to take on 
consumers with a total number of about 16,000 8.c.p. lampe 
already, which will enable us to employ our machines directly. 
they are ready, and thus avoid the great loss which generally 
occurs after the opening of an electric light station while waiting 
for customera to get their premises wired. This should be most 
satisfactory to our shareholders, as if such a large number of con- 
sumers can be obtained before the station is opened there must be 
every prospect of a large and lucrative business in store for us. 
We have not made any great effort in procuring customers so far, 
for there have been difficulties and troubles in supplying under 
these conditione, which have caused us a good deal of anxiety, and 
which we trust will not occur when we are in a position to supply: 
direct from our own station, and, moreover, we have not been able 
to deliver current, except to a limited area of our district. 

Mr. W. W. Phipps seconded the motion. 

The Chairman, in reply to questions, said the directors 
expected the Company's station to be ready to supply ab the end 
of May or the beginning of June. As to prophesying that there. 
would be 50,000 lamps on in the autumn, he could not go so far 
as that; be could only judge by his experience in another place, 
where he had found that in the second year the number of lamps: 
was double that of the first year, and that there was an annual 
increase at the rate of 25 per cent. in the next three years. With 
reference to the next call, they had sufficient money in hand to 
carry them up to the middle or end of May, so that it might be 
the middle of May or the beginning of June before another call 
would be made. The number of shops and private houses taking 
the light was at present about equal. The Company had an abso- 
lute monopoly in the district. The Vestry could purchase the 
undertaking at the end of 21 years, but they would have to pay 
the Company 25 per cent. over the capital expended ; they could. 
obtain it, however, at par in 31 years under the Act. At the 
present time they had 220 customers, and 26 more orders bad jusu 
come in. 

The motion was unanimously carried. 

The retiring directors, Messrs. W. W. Phipps and Algernon 
Turnor, C.B., were re-elected ; and Messrs. Price, Waterhouse, 
and Co were reappointed auditors. The proceedings closed with 
votes of thanks to the chairman, directors, and secretary. 


RICHMOND (SURREY) ELECTRIC LIGHT AND POWER 
COMPANY, LIMITED. . 


Directore: Frederick W. Reynolds (chairman); Francis E. 
Savory ; the Chevalier Soares. Engineer and manager: A. J. 
Lawson, M. I. E. E. Secretary: H. B. Renwick. 

Report of the directors (with abstract of accounts) presented to 
the shareholders at the fifth ordinary general meeting of the Com- 
pany, held at the registered offices of the Company, Moorgate- 
court, London, E. C., on March 23,4899: 

The capital account shows an expenditure during the year o 
£6,452, 128. 3d.. chiefly upon machinery and mains, making 
a total sum of £51,246. 48. 10d., expended to Dec. 31 last. The 
balance to credit of net revenue account, including the amount 
brought forward, and after payment of interest charges and 
reduction of suspense account, is £1,340. 12s. 4d. Out of this sum 
the directors recommend the payment of a dividend on the ordinary 
shares ef the Company at the rate of 4 per cent. for the year, leas 
income tax, which will absorb £1,211. 8s. 6d., thus leaving £129.. 
3s. 10d. to be carried forward to next account. The equivalent 
of 12,352 8-c.p. lamps were connected to the Company's mains ab 
Dec. 31 last, showing an increase equivalent to 2,840 8-0. p. lamps 
connected for the year. In order to meet tbe rapidly increasing 
demand for current, additional plant has been installed, and 
further additions will be made during the present year. Con- 
siderable extensions have been made to the Company's mains, and 
further extensions are in contemplation. The retiring director 
is Mr. F. E. Savory, who, being eligible, offers himself for 
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re-election. The auditor, Mr. R H. Marsh, also retires, and 
offers himself for re-election. 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. E a. d. 
Coal and other fuel . £692 12 2 
Oil, waste, water, eto q „ 6118 65 
Engineers’ salaries .......-........cecceceeees 58 9 10 
Wageess i 306 14 1 
Repairs: buildings, £24. 148. 1ld.; 

engines and boilers, £120. 17a. 5d. ; 

other machinery, instruments, and 

tools, £10. 18s. 5d. ; accumulators and 

accessories, £9. 9s. Sd. ..................- 166 0 2 

— 1,285 14 8 
Distribution of Electricity. 
Engineers’ salaries ........................ 4015 3 

„ esr Cotas C E E eae tig 23 13 1 
Repairs: mains, £26. 19s. lOd.; appa- 

ratus on coneumer's premises, £3. 

10s. 6d....... c TE 3010 4 

94 18 8 
Renta payable ........... eee q 59 0 0 
Rates and taxes q 327 11 5 

— 386 11 5 
Directors' remuneratio bun 133 6 8 
Salaries, head otBce ........................... 100 0 0 
Stationery and printing ..................... 4011 8 
General establishment charges 56 18 0 
Auditor of Company ¶ 1515 0 
Auditor appointed under the provisions 

of the order............ . eese 010 0 

— — 357 1 4 

Law expenses ........ sss . : 418 6 
El! ͤ ³ ͤ ⁰ ⁵ ⁵ SENES 98 8 10 
Bad debts written off...... .............. o cem enr 18 8 10 
Balance carried to net revenue account... 2,873 8 9 
£5,119 11 0 

Cr. £ 8. d. 
Sale of currenb...... iei pee ooesebs eeacctustevesdeves 4,693 1 3 
Rental of meterszwꝛww . . . ã 224 6 6 
Rents receivabllllſlllll . 3 q 177 15 0 
JA inc er CT 2 24 8 3 

£5,119 11 0 
BALANCE-SHEET. 

Dr. Liabilities. E s.d. 
Capital account —amount received . ..................... 50,580 0 0 
Sundry creditors on open accounts s.scscceeee 2610 14 11 
Depreciation fund account ..... ....cccccsscoscsececseeeses 900 0 0 
Balance from net revenue acoount . 1,340 12 4 

£55,431 7 3 

Dr. Assets. £ s. d. 
Capital account—amount expended ..................... 51,246 4 0 
Stores on hand at Dec. 31, 1898: coal, £15. 7s. 6d.; 

oil, waste, etc., £6. 38. 3d.; general, £87. lls. 4d. 109 2 1 
Deposit with Richmond Corporation ..................... 100 0 0 
Sundry debtory iii ãã . 2,168 12 7 
Suspense account, £1,250; less amount written off, oe 

m TP PES 8 
Cash at bankers and in band . .................. q . 957 8 7 
£55,431 7 3 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated in B.O.T. units . 185,461 
Quantity sold to private consumers by meter 166,087 
Quantity used on workee emen 1,862 
Total quantity accounted for... .................... e sse 167,919 
Quantity not accounted for .. ......... m RUD TENES 17,512 
Total maximum eupply demanded (kilowatts) )) 213 


WILLANS AND ROBINSON, LIMITED. 


Directors: Mark Robinson, Esa.. M. I. C. E. (chairman); Sir 
Gilbert A. ip he -East, Bart. (deputy-chairman) ; Captain H. 
Riall Sankey. R. E. (Ret.), M I. C. E.; Lieut..General Sir Richard 
H. Sankey, K. C. B., R. E.; Thomas O. Lazenby, Eeq., J.P. 

Tenth half-yearly report of the directors, to be submitted at the 
ordinary general meeting of the Company to be held at the City 
2 Sumac otel, Cannon-street, E.C., on Wednesday, March 29, at 

.45 p. m.: 

After writing off as depreciation from plant, patente, etc., the 
sum of £5,013. 3s. 4d., and paying interest upon debenture stock. 
the balance to the credit of profit and loss account for the half-year 
(including £2,441. 68. IId. brought forward) is £25,069. 14s. 3d. 
Out of this the directors propose that dividends be paid at the 
rate of 6 per cent. per annum upon the preference shares, and at 
10 per cent. per annum upon the ordinary ehares, together amount- 
ing to £12,000. The amount payable to the original directors, 
in accordance with the articles of association, is £3,863 10a. 2d. 
leaving a balance of £9,206. 4s. ld. From this the directors 
pe se to carry £2,000 to the debenture redemption sinking 
und and £3,500 to the reserve fund, leaving a balance of £3,706. 
48. ld. to be carried forward. The balance of £11,124. 14s. 6d., 


which stood in the last accounta to the credit of the share premium 
suepense account, has been disposed of as follows: £163. 128. 7d. 
bas been written off removal expenses; £3,368. 6s. 8d. has been 
written off the value of the freehold works at Thames Ditton, and 
£1,606. 7s. 10d. off sundry items of plant at Thames Ditton ; 
£986. 78. 5d. is kept in hand in a removal suspense account, and 
£5,000 bas been carried to the reserve fund. As the period of the 
accounts now presented corresponds with the conclusion of the 
fifth year of the Company’s working, it may be pointed out that 
the sums reserved out of profits in the five years—viz., £25,146. 
9a. 11d. in the reserve fund, £10,000 in the debenture redemption 
fund, and the balance of £3,706. 4s. ld. now carried forward 
amount together to £38,852. 14s., and that this sum exceeds the 
amount paid for the goodwill of the business. The last year, 
and more particularly the last half-year, have been marked by a 
great increase in the demand for the special class of machinery 
which the Company manufactures. As has been pointed out 
before, there has also been a rapid increase in the size of the engines 
the Company is called upon to supply. Twelve months ago it 
was announced that an engine was on order to develop as much as 
1,500 h.p.—a notable advance upon the sizes previously made 
by the Company. Six months ago the directors were able 
to state that the number of such engines on order had increased 
to four. The number on order now is 16, and there is 
reason to expect that much larger sizes will be called for. 
The directors believe that the increased demand for engines, and 
especially for large engines, is due to permanent causes, and that 
it will continue to increase to an extent far exceeding the present 
producing powers of the roman a plant. They also believe that 
if the Company becomes unable to accept the orders offered to it, 
they will pass into the hands of foreigo competitors, with permanent 
injury to the reputation of the Company and to the interests of 
the shareholders. The directors are therefore of opinion that the 
plant should be increased, and that larger and more powerful tools 
should be provided. The directors also consider that the manu- 
facture of the Niclausse boiler should be taken up upon a larger 
scale than has hitherto been contemplated, or than is possible ab 
Rugby. Under these circumstances the directors pro to take 
the existing boiler shop at Rugby as an additional machine shop, 
and to make some other additions, adding in all about 60 per cent. 
to the space now available for machine tools ; they also propose to 
double the size of the foundry. They propose to erect separate 
boiler works upon a site which has been secured near Cheeter, 
upon the River Dee, with the advantages of cheap sea for 
materiale, and easy railway communication with Rugby and other 
important centres. The foregoing scheme has had the very careful 
consideration of the directors, who are satisfied as to ita advan- 
teges and its necessity. It will render necessary an increase of 
capital, and resolutions will be submitted to the meeting autho- 
rising the creation of 40,000 new shares of £5 each, for one-half of 
which the directors propose to invite subscriptions in the course 
of the ensuing month, to provide for the necessary new buildings 
and plant, and to supply additional working capital. Subject to 
the concurrence of the existing preference shareholders, it is pro- 
ed to follow the system which is believed to have worked 
itherto to the satisfaction of both classes of shareholders, and to 
take power to issue half the new shares as preference and half as 
ordinary shares. Sir Gilbert Augustus Aron e Bart., and 
Mr. Thomas Orger Lazenby retire from the Board, in accordance 
with tbe provisions of the articles of association, but are eligible, 
and offer themselves for re-election. The auditors, Messrs. Cooper 
Bros. and Co., aleo retire, but are eligible for re-election. 


OXFORD ELECTRIC COMPANY, LIMITED. 


Sir Henry C. Mance, C.I.E. (chairman), presided at the eighth 
ordinary geveral meeting of the shareholders of this Company 
recently held at Oxford. : 

The following is the report of the directors: The revenue 
account shows a profit (including £18. 17s. 5d. brought forward 
from last year) of £4,692. 98. ld. After providing £1,613. 13s. 8d. 
for debenture and other interest, and writing off the balance of 
the capital issue suspense account, £218. 38. 10d. and £25. 8s. 2d. 
on account of hire- purchase installations, the available balance is 
£2,835. 3s. 5d., which your directors propose to appropriate as 
follows: £2,500 in me of a dividend at the rate of 5 per 
cent. per annum on the share capital, and £250 to be added to the 
reserve and renewal of plant account (which will then amount to 
£750), leaving £85. 38. 5d. to be carried forward to next year's 
accounts. The capital expenditure during the year has been pro- 
vided for by the issue of debenture stock as required. Since the 
last report 4,564 8c. p. lamps (or their equivalent) have been con- 
nected to the maine. This increase compares favourably with the 
progress in 1897, and is partly due to the introduction of the hire- 
purchase system of installing the light. An additional boiler of 
200 b. p. capacity has been installed at the works, and the distri- 
buting mains of the Company extended in the Woodstock, Banbury, 
Fyfield, Museum, Bradmore, New, and Crick roads, aleo in Little 
Clarendon-street. The capacity of the high-tension mains con- 
necting the generating and sub-stations has been practically 
doubled during this year, and the efficiency of the syetem thereby 
considerably increased. The control of the distribution of current 
has been transferred from Broad-street to the generating station 
at Oaney with very satisfactory results. The whole of the plant 
has been maintained jn efficient order. The committee of the 
Pon Stock Exchange has granted a quotation for the Company's 
shares. 

The report was adopted. Sir Henry C. Mance, C. I. E., and Mr. 
L. A. Selby Bigge were re-elected directors ; and the auditor, Mr. 


THE ELECTRICAL ENGINEER, MARCH 24, 1899. 


W. S. Carver, was also re-elected. A vote to the chairman 
concluded the meeting. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS 
COMPANY, LIMITED. 
The re 


port and accounts for 1898 comprise the receipts and 
expenses of the old horse lines from March 1, 1898, to Dec. 31, 
1898, and the receipte and payments on about 2} miles of new 
electric line taken over by this Company on June 22, 1898. The 
total receipts amounted to £57,337 and the expenses to £41,392, 
showing a profit for 10 months of £15,945. The debenture interest 
has abeorbed £9,920, and the directors recommend a dividend at 
the rate of 6 per cent. per annum on the amounts paid on the 
“ A ” preferenceshares. This will absorb £3,083, leaving a balance 
of £2,844 to he carried forward. The increase in sterling receipts 
zt partl m: eli plas: to 5 in the traffics and rend to the 

in premium, average premium in 1898 being 157, 
as compared with 193 in 1897. * 


DIRECT SPANISH TELEGRAPH COMPANY, LIMITED. 


The report for the year 1898 shows, after providing for interest 
on and redemption of debentures, a balance to the credit of 
revenue of £11,843. After adding the usual sum of £5,000 to 
reserve, the directors recommend dividends for the year of 10 per 
cent. on the preference shares, and 4 per cent., tax free, on the 
ordinary shares, absorbing £5,486. Half of this amount was 
distributed in October as an interim dividend. A balance of 
£1.357 will remain, and the directors, in view of fluctuations of 
traffic, etc., consider it advisable to transfer this amount to the 
contingencies account. The traffic receipts show an increase of 
£3,812, and the ordinary working expenses were £349 in excees of 
those for the year 1897. — T'he Times. 


PONTYPOOL ELECTRIC LIGHT AND POWER COMPANY. 


The seventh annual report of the directors states that they have 
expended a further sum of £518. 6s. 10d. in free wiring, which has 
yielded a most satisfactory return. The running of the station 
for the year ended Dec. 31, after carrying a sum of £100 to renewal 
account, has resulted in a net profit, which, wish the balance 
carried forward from last year, amounts to £475. 5e. 9d. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Edinburgh.—The Corporation invite tenders for water-tabe 
boilers by April 3. 

Salford. —The Electric Light Committee are prepared to receive 
tenders for the varicus stores. 


Wimbiedon.—The Urban District Council are about to call for 
tenders for wiring the electric lighting station. 


Tynemeuth.—The Corporation are prepared to receive tenders 
for the various electrical plant. Tenders by noon on April 15. 


Edinburgh.—The Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings). Tenders 
by April 10. 

West Ham.—The Tramways and Electric Lighting Committee 
of the Town Council will shortly advertise for tenders for engines 
and alternators. 


Aberdeen. — The Corporation are prepared to receive tenders for 
400 tons steel girder rails and 20 tons fishplates. Tenders by 
10 a.m. on 29th inst. 


Barking.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various plant. Tenders by 
12 o’clock noon on March 27. 


Peterberough —The Corporation are prepared to receive tenders 
for the supply and erection of the plant for the municipal electri- 
city works. Tenders by April 20. 


Madrid.—The Public Works Department are inviting tenders 
for the building of an electric tramway in the city. Applications 
must be sent in by p.m. on April 14. 


Southend-on-Sea.— The Corporation are prepared to receive 
tenders for the temporary transfer of their powers under the 
Southend Electric Lighting Order, 1891. "Tenders by April 6. 


Aberdeen. —The Corporation are prepared to receive tenders for 
the supply and erection of materials for the equipment of their 
George-street and Woodside tramway route. Tenders by March 29. 

Derby.—The Electric Lighting Committee are prepared to 
receive tenders for the supply and erection of an overhead hand 
crane at their electric station, Sowter-road, Derby. Tenders by 
30th inst. 

Dub'in. —The Directors of the Great Northern Railway Company 
(Ireland) invite tenders for the various works in connection with 
their line between Sutton and Howth, near Dublin. Tenders by 
April 20. 

Rothesay.—The Electric Lighting Committee of the Town 
Council are prepared to receive tenders for the supply and erection 
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of various plant for the electric lighting of the burgh and harbour, 
27 


Tenders by noon on March 27. 


Poplar.—The Board of Works invite tenders for engine and 
pump room equipment and all electrical plant in the works except 
the battery, boiler-house equipment, battery and battery stands, 
and public street lighting. Tenders by 10 a.m. on April 25. 


Belfast.—The Belfast Harbour Commissioners require tenders 
for the construction and erection of two overhead tramways on the 
Queen’s Quay, Belfast. Specification, etc., may be obtained from 
the harbour engineer, Mr. G. F. L. Giles. Tenders by 27th inat. 


Manchester.—The Lancashire and Yorkshire Railway Company 
invite tenders for the supply of the following articles during 
12 months ending April 30, 1900: (No. 25) signal and telegraph 
fittings ; (26) signal, telegraph and electric light wires. Tenders 
by April 3. 

Susderland.—The Corporation are prepared to receive tenders 
for the annual contracts for (a) indiarubber-covered cables ; 
(b) cast and wrought iron pipes and street service boxes ; (c) stone- 
ware casings and bearers ; (d) house fuse boxes. Tenders by noon 
on March 30. 


Port Louis. —The Municipal Corporation invite tenders for the 
exclusive privilege of private and public electric lighting. Con- 
ditions, etc., may be obtained from the Agent-General, 9, Idol. 
lane, E. C., on payment of a deposit of £1. le. each copy, such sum 
to be returned to persons sending in bona fide tenders, Tenders 
by April 23. 

Dublin. — The Great Northern Railway Company (Ireland) invite 
tenders for the construction of about 2} miles of tramways through 
fields, etc., from the Bailey Post Office to Howth Station. 
Specifications (£2. 23.) may be obtained at the office of the 
Company's Engineer-in-Chief, Amiens-street Terminus, Dublin. 
Tenders by 27ch inst. 


Aberdeen.—The Corporation are prepared to receive tenders for 
the following: (I) two Babcock and Wilcox boilers ; (2) one 180-kw. 
steam dynamo, engine to be of Meesrs. Belliss's or Meesrs Willans 
and Robinson's make, with steam and exhaust pipes ; one 75-kw. 
balancing set. Tenders to Town Clerk, marked Tender for 
Electric Plant," by April 5. 


Perth. —Applications will be received at the City Council Office 
from persons desirous of applying for a concession for the installa- 
tion and working of a system of electric lighting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulars may 
be obtained on application to the Agent-Generals for Western 
Australis, 15, Victoria-street, Westminster, London, or Gordon 
je Gotch, St. Bride-street, Ludgate-circus, E.C. Tenders by 

ay 2. 

Cape of Good Hepe.—The Controller and Auditor-General of 
the Colony is prepared to receive at his office at Cape Town 
alternative tenders for the construction of a light or ordinary rail- 
way, with or without permanent-way materials and bridge-work, 
from Sir Lowry Paes Station to Caledon, about 53 miles in length. 
Further particulare, as soon as they shall have been received 
from the Colony. will be obtainable by intending contractors upon 
application at the office of the Agent- General for the Cape of Good 
Hope, 112, Victoria-street, Westminster, S.W. Tenders by noon 
on April 17. 


Bockenham. —The Urban District Council invite tenders for the 
construction of a dust destructor to be worked in conjunction 
with the electric lighting station propoeed to be erected by the: 
District Council in Arthur-road, Beckenham. Contractors tender- 
ing are to fully describe and specify in detail their proposed 
installations, which are not to ipolude chimney shaft, inclined 
roadway, boilere, ar roofing, but must be complete in all other 
reapects. Preliminary plana and particulars, together with forms 
of tender, may be obtained at the office of Mr. John Augell, 
engineer to the Beckenham Urban District Council, on deposit of 
£1, which will be returned on receipt of a bona fide tender. 
Tenders, endorsed Tender for Dust Destructor,” to Mr. F. 
Stevens, clerk, by 4 p.m. on 27th inst. po 


Doncaster. — The Corporation invite tenders for the supply 
and delivery of the following articles, together with the fixing 
thereof at the electrical generating station in Bath-fielda, 
Doncaster, or elsewhere within the borough, as may be indicated, 
according to conditions, plans, and specifications to be seen or 
obtained as follows—namely (5) three mild-steel Lancashire double- 
flued boilers ; (c) three sets of steam dynamos, likewise two sets of 
larger steam dynamos, condensing plant, and other n 
ad juncta, likewise a six-ton overhead traveller; (d) electric storage 
battery ^f 136 cells, with a capacity of 750 ampere-hours, with 
stands and other adjuncte ; (e) electrical instruments and other 
apparatus ; (f) underground armoured cables, street boxes, and 
other appliances, laid and fixed, in the streets as required. 
Specifications, ete., may be seen and copies had at the office of Mr. 
James N. Shoolbred, C. E., 47, Victoria-atreet, London, S. W., or 
at the office of the Borough Surveyor, Doncaster, on payment of 
£2. 23. for each of the various sections, or £5 for the entire set, 
which amounts will be returned on receipt of a bona fide tender. 
Tenders by 28th inst. 


RESULTS OF TENDERS. 


Putney.—The contract for the electric lighting for the Public 
Library has been let to Messrs. W. J. Fryer and 


Lynn.—The contract for guard - posts to be fixed round the are 
lamps has been obtained by Messrs. J. and A. Law ab 52s. 3d. each. 
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Ashton.—The Town Council have sealed an agreement with 
Mr. John Fletcher for the laying of electric mains in the Market- 
avenue. 


Wimbledon.—The Electric Lighting Committee have accepted 
the prd of Mesars. Gimson and Co., at £109. 10s., for a cast- 
iron tank. 


Ipswich.—The Guardians have accepted the tender of Messrs. 
Martin and Newby, at £30. la. d., for electric bells at the new 
workhouse. 7 


Ventnor. —The Committee of the Royal National Hospital have 
accepted the tender of Mesers. W. J. Fryer and Co. for an electric 
light installation, at £1,297. 


Wolverhampton.—The Lighting Committee have accepted the 
tender of Mr. H. Gough, Dudley-road, for the works required in 
erection of an extension of the electric lighting station, 
Commercial-road. 


London and South-Western Bank.— The directors have 
accepted the tender of Messrs. W. J. Fryer and Co., Sloane- 
square, for the installation of the electric light in their buildings 
in London and Ealing. R 


West Hartlepool. —The Town Council have accepted the tender 
of Mr. Geo. Marshall, of Darlington, at £11,473, for the erection 
of the electric lighting station; also the tender of the Callender 
Cable Construction Company, at £8,770, for the supply of feeders 
and mains. 

Aberdeen.—The Town Council have accepted the tender of the 
Electric Railway and Tramway Carriage Works, Limited, to supply 
four open cars, with an overhead canopy, to hold 50 passengers, at 
the price of £120: each; and that of Meesre. Thos. Bolton and Sons, 
Limited, amounting to £638. 8s., for the supply of copper strip. 


Hereford. —The Council have accepted the following tenders for 
erection of new buildings in connection with the proposed elec- 
tricity station in Widemarsh-street : Buildings, W. P. Lewis and 
Co., Hereford, £2,241; chimuey, W. P. Lewis and Co., £401; 
ironwork, Alexander and Duncan, Leominster, £394; lightning 
conductor, W. P. Lewie and Co., £50. 


Greenock.—The Board of Police have accepted the following | 


tenders for supply and erection of the following plant (low-tenaion 
system) for their electricity works: Meesrs. Babcock and Wilcox, 
boiler-house plant (water-tube boilers, economiser, mechanical 
stokers), £1,956 ; Messers. Carrick and Ritchie, overhead travelling 
crane, £450 ; Silvertown Company, engine-house (steam dynamos, 
boosters, switchboard, accumulators, complete piping arrange- 
ments, feed heater, and feed pumps), £11,517. 10s. ; Callender 
Company, maine (low-tension system), including erecting arc 
lampe, poles. eto., £12,603. 38. 2d.; J. M’Ewan, buildings. 
Tota., £30,000. 


——S E» 


BUSINESS NOTES. 


Leeds.—The town hall clock is to be lighted by electricity. 

Newcastle Tramways.—A poll of the ratepayers on the Cor- 
poration's new Bill will be taken on April 11. 

Linooln.—The Local Government Board have sanctioned a loan 
of £19,000 for additional electric light plant, etc. 

Aberdeen.— The Town Council have revised and adjusted the 
wages of the staff in connection with the electricity works 
Dorking.— Mr. Trentham’s report on the electric lighting of 
Dorking is before the General Purposes Committee of the Urban 
District Council. 

Farnborough.—The Council have agreed to transfer their 

wers under the electric lighting order to Power and Traction, 

imited, for the next 35 years. 

Wilts County Counoil.—The electrical lighting and heating of 
the asylum will cost £3,000, which amount is included in the loan 
now applied for by the County Council. 

Charing Cross Euston, and Hampstead Railway Bill.—This 
Bil has passed Mr. Jeffrey's Select Committee of the House of 
Commons, the preamble having been declared proved. 

Rochdale.— Mr. W. C. C. Hawtayne's appointment of consult- 
ing electrical engineer to report upon the proposal to light the 
district by electricity has been confirmed by the Council. 

National Telephone Company.—We hear that in ull 96 addi- 
tional parions have now been deposited praying to be heard by 
counsel against the National Telephone Company’s Bille. 

British Continental Electricity Company.—The directors have 
delared an interim dividend on the preference shares at the rate of 
54 per cent. per annum for the half-year ended Oct. 31, 1898. 

Londonderry.—Ab last week’s meeting of the Corporation 
notice was given to put on the agenda paper for next meeting the 
deeirability of introducing private electric lighting in the city. 

Birkenhead Electric Tramways.—The Bill has now passed 
Lord Poltimore’s Committee, an agreement having been arrived 
at between the Corporation and the Wirral Tramway Company. 

Colne.—The Town Council have appointed a special committee 
whose duty will be to enquire into the whole subject of electric 
supply of light, traction, etc, and to report at their earliest 
convenience. 

Aron Electricity Meter Company, Limited. — An interim 
dividend at the rate of 6 per cent. per annum on the preference 
shares will be paid on April 1. The transfer books will remain 
closed until that date, | 


. pressure principle. 
5, 000 volts. 


Houghton-le-Spring.—The Urban District Council have decided 
to give their support to the proposed system of overhead wire 
electric tramways from Fence Houses to Penshaw, Newbottle, and 
on to Hetton and Sunderland. 


Broadstairs and St. Peter's.—The Council have resolved to take 
into consideration the better lighting of the front. During the 
discussion the hope was expressed that the time would soon come 
when they would have the electric light. 


Camborne.—The Board of Trade have granted the electric 
lighting order. The Council have replied with the request that 
a proviso be inserted stipulating that whatever eum they paid a 
lighting inspector the company should repay. 


Wolverhampton.—The charge for a supply to all churches and 
chapels will be 44d. per unit from April 1, and consumers of elec- 
trical energy to the extent of 35,000 units arid upwards annually 
will be charged at a uniform rate of 4d. per unit. 


Leatherhead.—Mesers. Handcock and Dykes have submitted a 
supplementary report on the electric lighting to the Urban 
Council, in which they state the total running cost at £860, and 
the revenue at £1,310, leaving a surplus of £450. 


Camber well.—The Libraries Committee have obtained informa- 
tion as to the electric lighting of the art gallery, central, and 
Livesey libraries, from which it ap that the work can be 
carried out at a cost of £900 for the three buildings. 


Leamington. — Major Cardew held a Board of Trade enquiry at 
Leamington on the 2lst and 22nd inst. into applications of the 
Corporation and the Midland Electric Lightiog Company for 
provisional orders to supply electricity to the borough. 


London Gaxette.— The first meeting in the case of the Central 
Electrical Engineering Company is set down for the 28th inst. at 
230 pm., at Bankruptcy Buildings, Carey-street, W. C. The 
date of public examination is fixed for April 26, at 11.30. 


City Lighting.— At yesterday's meeting of the Court of Common 
Council, Mr. Brooke Hitching's motion re the purchase of the 
undertaking of the City of London Electric Lighting Company. 
(referred to in our issue of the 10th inet.) was negatived. 


Bath.—A great many new lamps were resolved upon in various 
parte of the towa on the recommendation of tbe Lighting Com- 
mittee last week. The lighting of Peter-street, Avon-street, 
Corn-street, and St. James's - parade is to be reconsidered. 


Taunton.—At the last meeting of the Town Council the Electric 
Lighting Committee reported that they were advertising the old 
arc plant for sale by tender. The contractors had delivered the 
gecond 150-kw. alternator, and it bad been running for the last 
fortoight. 

Manchester.—The Corporation bave received the sanction of 
the Board of Trade to supply electrieal energy to the districts of 
Levenshulme, Moss Side, and Withington on the extra high- 
This system allows a maximum pressure of 


Glasgow.—Mr. Parshall's scheme for the proposed electric 
tramways has been adopted. Part of the route to Springburn 
is already lighted, the rest will be completed soon. The Partick 
electric lighting order is still the bone of contention between the 
two Councils. , | 

Llandudno.— The electric light cables are being extended in 
various directions. A cable which will supply Bryn-y-bia, esti- 
mated at £96, and a cable in Market-street will be constructed. 
Another at a cost of £106 and the supply to the market hall are 
being considered. 

Plant for Sale.—The Conway and Colwyn Bay Joint Water 
Supply Board have for sale a 180 h.p. turbine, together with com- 
pressed air engine, steel pipes, and other appliances. —A complete 
plant is for sale at 122, Charing Cross- road, London, W. C. Par- 
ticulars appear in another column. 

Freshwater and Totland (Isle of Wight) Electricity Supply 
Company, Limited.—This Company has been registered, with a 
capital of £15,000, with the object to form centres at Fresh water 
and Totland. in the Iele of Wight, and elsewhere, for the genera- 
tion of electric light and power, etc. 

Litherland.—The Electric Power and Lighting Committee of 
the Liverpool Corporation bave & resolution approving of 
the proposal of the Bootle Corporation to obtain power to supply 
electrical energv for working tramways in Litherland, by agree- 
ment with the Liverpool Corporation. 

Weston-super-Mare.— A sub-committee has been appointed to 
consider the detaila of the proposed Weston-super-Mare and tram- 
ways provisional orders, and to report to the Counvil as to the 
alterations and clauses necessary or expedient to be made in such 
order for the protection of the Council. | 

Anglo-American Telegraph Company, Limited. — The 
directors have resolved, after placing £6,000 to the credit of the 
renewal fund, to declare an interim dividend for the quarter 
ending March 31 of 15s. per cent. on the ordinary stock, and 
£l. 10s. per cent. on the preferred stock, less tax, payable on 
May 1. 

Eastern Telegraph Company.— The directors announce the 
payment on April 14 next of dividends at the rate of 34 per cent. 
per annum, less income tax, on che preference stock for tbe quarter 
ending 31st inst., and an interim dividend of 1j per cent. on the 
ordinary stock. free of income tax, in respect of profits for the 
quarter ended Dec. 31, 1898. 

Direct Spanish Telegraph Company.—At the ordinary general 
meeting of the Direct Spanish Telegraph Company, Limited, on 
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serious question as to the retention of a clanse dealing with the 


the 17th inst., the Marquis of Tweeddale presiding, the report was 
adopted, as was also the directors’ recommendation to pay, after 
placing £5,000 to the reserve fund, 10 percent. on the preference 
shares and 4 per cent. on the ordinary shares. $ 
_ Heckmondwike.—Referring to the delays which bave occurred 
in the Council's electric lighting and public baths schemee owing 
to the intention of utilising the boilers of one plant for both 
purposes, it is now stated that the preliminaries in connection 
with the electric lighting scheme will be soon completed, and that 
both echemes will be pushed forward as rapidly as possible. 
Liverpool.—The rate of charge for electric energy decided 
upon by the Electric Light Committee is as follows: 4d. per unit 
for lighting, 2d. per unit for power up to 3,000 units per quarter, 
and Id. per unit for all over this; for street-lighting by the Cor- 
poration, 2d. per unit ; and for office, etc., lighting by the Corpo- 
ration, 3d. per unit. These rates come into force on April 1. 
Manchester.—The Light Railways Commissioners have held an 
enquiry into the application of the British Electric Traction 
/ompany for an extension order authorising them to construct a 
line between Cheetham Hill and Rhodes. The Earl of Jersey said 
that the Commissioners would hesitate very much before they 
sanctioned a scheme which was opposed by all the local authorities. 


Radcliffe.— Tbe Electric Lighting Committee of the District 
Council have resolved that a conference of representatives of the 
Radcliffe, Little Lever, Prestwich, and Whitefield District Councils 
be called with a view to considering the question of joint action 
for the provision of electricity for the lighting of the district, and 
the adoption of the Light Railways and Tramways Act in these 
districts, 

Iagleton. — Mr. Hopkinson, managing director to Mesers. 
Mather and Platt, Manchester, has visited Ingleton and surveyed 
the proposed route to the summit of Ingleboro’. With regard 
to the Ingleton Electric Light and Power Company, we learn that 
out of a nominal capital of £4,000 more than 50 per cent. bas been 
subscribed locally, and this is considered sufficient for present 


purposes. 

Lytham.—A meeting of the ratepayers was held on Tuesday, 
when it was resolved to oppoee the Bill in Parliament for the con- 
struction of a tramway and bridge between Southport and Lytham. 
Mr. E. R. Lightwood, in explanation of this action, said. that 
Lytham was quite in favour of a connecting link between the two 
placee, but it was a question as to the way in which it was to be 
carried out. 

British Thomson-Houston Company, Limited.—A mongst the 
orders recently received by this Company wenote extensions toover- 
head line construction for the tramways in Leeds ; tramway plant 
for Sheffield, Dudley, and Stourbridge, Manchester, and Colombo, 
and generators ranging from 75 kw. to 500 kw. ; and plant for the 
electric lighting works in Glasgow, Govan, Croydon, Sheffield, 
Lowestoft, and Wolstanton. 

Westminster Electric Supply Corporation, Limited.—The 
directors have decided to iseue the balance of their £50,000 34 per 
cent. first mortgage debentures of £100 each to the shareholders 
at par, as far as possible pro rata to their holdings of ordinary 
shares of Feb. 1 last, when the tranefer books were closed. We 
hear that it is not probable that any allotment can be made to 
holders of lees than 100 shares. 

Walsall.— With regard to the proposal to construct a light rail. 
way between Birmingham and Walsall, we learn tbat the form of 
traction will be the overhead wire system. the wires being carried 

along the side of Walsall- road. The cars will probably be adapted 
to the carriage of parcels as well as passengers, and the generating 
station will be fixed somewhere near Hamstead, in order to be as 
near as possible to the supply of coal. 

Appointments Vacant.—The Corporation of Edinburgh invite 
applications for the post of assistant to the superintendent of 
mains.— The Corporation of Middleton are prepared to receive 
applications for the appointment of an electrical engineer.—The 
Corporation of Wolverhampton invite applicatione for the appoint- 
ment of mains superintendent. Particulars of these and other 
vacancies will be found in another column, 

Bath.—The adoption of the Electric Lighting Committee's 
report evoked considerable discussion at Tuesday's meeting of 
the Town Council, comment being made upon the losses shown 
in the year's working. The Chairman said that during the year 
they had reduced the charge to consumers from 6d. to 44d., 
which made a difference of £279. 18s. 3d., and they bad had 
many expenses which would not be incurred another year. 

Denbighshire. —At the annual meeting of the County Council a 
report was submitted by the Committee of Visitors to the Denbigh 
Asylum dealing with the proposed scheme for lighting the institu- 
tion with electricity. The estimated cost was £4,442, exclusive of 
engineers’ charges of £200 agreed upon. It was resolved that the 
recommendation of the Asylum Committee-be approved, and that 
the Council should agree to pay ita quota of such expense. 

Wimbledon.—The Electric Lighting Committee have fixed the 
charge for the lighting of places of public worship at 4d. per unit, 
and that for public lighting at £3 per lamp per annum. It is 
stated that the committee expect a revenus of about £5 000 from 
the electric light works for a start. The private lighting will be 
commenced first, there being already nearly 5,000 private lights 
ordered. Before the end of the year additional capital will be 
required. : 

Clontarf. —At Tuesday's meeting of the Urban District Council 
a letter waa read from the solicitors to the Board, intimating the 
provisional order for the electric lighting of Clontarf had been 
practically approved by the Board of Trade, but there was a 


right of the Council to transfer the order. Messrs. Sutton were 
of opinion that every effort should be made to retain such a clause. 
The letter was approved of. 

' Willing’s Press Guide, 1899.—This guide, published by James 
Willing, jun., London (price ls.) which on account of ite simple 
arrangement is of the greatest usefulness for quick reference, has 
grown to such dimensions that it is almost a gift ab the price. Its 
pages are not restricted to the Prees of the United Kingdom, but 
it contains aleo the more important Colonial, American, and 
Continental newspapers and magazines, and the London addresses 
of Colonial and foreign newspapers. l , 

Dublin.—The town clerk has been instructed to obtain a return 
showing the extent of tramway lines owned by railway or shipping 
companies both on the north ‘and south sides of the River Liffey, 
and the terms under which such lines are held. At the meeting 
of the Borough Council on the 20th inst, the town clerk read a 
letter from the Municipal Industries Syndicate, Limited, submitting 
8 pro l for the taking over of the electric lighting of the city, 
The letter was marked *'read," an amendment to refer it to a 
committee having been defeated. MEL 

Stirling.—At the monthly meeting of the Police Commission 
last week, the clerk read a letter from tbe Secretary for Scotland 
approving of the borrowing of £25,000 for electric lighting. Lord 
Balfour wrote that he should be prepared to consider the question 
of increasing the amount to £30,000 at a later date on further 
application being made to him by the Burgh Commissioners, The 
clerk submitted an estimate showiug how the money was to be 
spent, and it was approved. It was agreed to meet on May 8 to 
dispose of the proposal to borrow. 

New Agencies. —We are informed that Messrs. Williamson and 

Joseph, Limited, Northampton Works, Northampton - grove, 
Canonbury. have appointed Mr. John G. Dixon, of 55, Norfolk. 
chambers, Norfolk-street, Sheffield, as their agent at Derby to 
represent the company in the North of England. They have 
also appointed Messers. Ross and Co., of 95, Bath-street, Glasgow, 
as their agents for Scotland; and Mr. A. F. Sargeant, of 51, 
Lincoln's-inn, Corporation-atreet, Birmingham, to represent the 
‘company in Birmingham and the surrounding districts. 
. Hammersmith.—The salary of the resident engineer, Mr. G G. 
Bell, has been increased by £100 per annum. and Mr. J. Hill, the 
assistant engineer, has been placed on the official staff at a salary 
increased by £50 per annum. The last report of the Electricity 
and Lighting Committee again shows an increase. The number 
of applications received far private lighting is now 312 for a total 
of 21,871 lamps of 8 e. p.; the number of consumere already con- 
nected is 262, with 17,957 lampe, and the maximum number of 
lamps alight at one time is 16,713 (including street lighting). 

Stock Exchange. — The Stock Exchange Committee has 
ld ih March 28 4s a special settling day for W. T. Henley’s 
Telegraph Works Company, Limited (further issue of 2,500 
ordinary shares of £10 each fully paid, Nos. 12.501 to 15,000). 
The undermentioned securities were ordered to be quoted in the 
official list: Chelaea Electricity Supply Company, Limited (further 
issue of £40.000 44 per cent. debenture stock); W. T. Henley's 
Telegraph Works Company, Limited (furtber issue of 2,500 
ordinary shares of £10 each fully paid, Nos. 12,501 to 15,000). 

Huddersfield. —The Town Council have adopted the report of 
the borough engineer on electric tramways, and the work is to be 
carried out in sections. The town clerk has been authorised to 
make application for the necessary borrowing powers, etc. The 
Board of Trade's certificate for running the trams on the Outlane 
section has been received. During February the number of electric 
light consumers increased from 824 to 842, and the lamps from 
54,778 to 55,757. The units were 89,416 as against 59,182 during 
the same period last year. The month's accounts amounted to 
£3,053. 7s. 1d. 

Carlisie.—The General Purposes Committee have instructed the 
surveyor to send the drawings of standards, etc., for the tramways 
which they have approved to Prof. Kennedy for his opinion. The 
General Purposes Committee have agreed to reconsider the 
question of extending the electric light to St. James's-road and 
Murrell-hill district, and they will extend the electric cable from 
Long-lane to Fisher-street Church. In reply toa question whether 
there would be sufficient power and accommodation to supply the 
whole city with the electric light, the Mayor said at the last 
meeting they had power to supply all that was likely to be 
required. 

Joseph Brooke and Sons.—We have received from thie firm, 
which is a branch of the Leeds Fireclay Company, a useful 
little memorandum book for the waistcoat pocket. Perhaps one 
of the greatest advantages of this little book is that the firm in 
question bave not taken up a large amount of space in advertising 
their own wares. In fact, the cover alone is used to draw atten- 
tion to the well-known typee of glazed and salt-glazed bricks, wall 
tiles, and to the various sanitary appliances manufactured by the 
firm. All the reet of the note-book, which is conveniently arranged 
for refilling, is available for memoranda, The book ie well bound 
in morocco. | 

Ilfraoombe.—4A special meeting was held last week to consider 
the question of lighting the town by the electric light. The report 
of Mr. W. H. Trentham, C.E., strongly advised the Council to 
carry out the work for themselves. The estimated coat of the work 
is given at £14,000, and the old Town Mills, it was pointed out, 
would make a capital generating station, without io the least 
causing any nuisance, The question whether the town should do 
the work themselves was deferred until after the election, as the 
constitution of the Council might be altered, and the new members 
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would probably like to have a voice in the matter. It is under- 
stood that the business will be taken at the earliest possible date. 


Personal.—Mr. Herbert A. Jones is resigning his position with 
the Electrical Power Storage Company, Limited, having been 
appointed manager of the Phoenix Dynamo Manufacturing Com- 

ny, of Bradford. Mr. Jones has been many years with the 

lectrical Power Storage Company, latterly as their representative 
in the North, and 3 in their laboratory at Millwall.— 
Captain E. I. Bax. director of the South London Electric Supply 
Corporation, and Mr. Henry St. John Winkworth, have joined the 
Board of the Blackheath and Greenwich District Electric Light 
Company, Limited. 


Harwich.—The Town Council have decided to sell for £300 to 
the English Industrials, Limited, of Manchester, the rights, 
powers, and obligations of the Corporation under the Harwich 
(Corporation) Electric Lighting Order, 1892. A condition of the 
contract is that the company immediately (or within one year from 
the date of the contract) instal the electric light in Harwich and 
Dovercourt throughout the compulsory area of supply, and also 
that the Corporation shall be permitted to purchase as a goin 
concern the electric lighting works and all other works connec 
therewith at any time witbin 20 years upon paying to the company 
such a sum as may then be mutually ag upon, or, failing 
agreement, shall be settled by arbitration in the usual way. 


Messrs. Richard Me)huish, Sons, and Co. —We have received 
& comprehensive and neatly-bound work formiog a part of the 
extensive catalogue issued by the well.koown firm of hardware 
merchante, Meesrs. Richard Melhuish, Sons, and Co., of 84, 85, 
and 87, Fetter-lane. Ite contents, which are well illustrated and 
give every detail as to the character and diversity of the stock, 
extend to over 300 pages, and the publication forms the latest 
edition of the '* engineer's section " of the firm's list. This will be 
found to be quite up-to-date and to contain descriptions of a very 
large selection of the latest patterns in stocks and dies, cutters, 
general machine shop and special precision tools, lathes, drillin 
and milling machines, and a variety of other apparatus an 
supplies capable of meeting the requirements of contractors and of 
engineering in all its grades. For electrical purposes we also find 
included in the list drills, lathes, telegraph tools, and electro- 
plating outfite. 

Norwich —The contractors who have the work of laying the 
track for the new electric tramways in Norwich are making good 
progress, as already some 11 miles of this has been completed. We 
understand aleo that the car-sheds are in a fair way towards com- 
pletion, and that a large number of the ‘care have arrived. The 
electrical equipment is not so far ahead, as the foundations for the 

wer atation are nob completed. In the same way, although a 

rge number of poles for the overhead work have been delivered, 
they have not yet been erected on many parte of the route. It 
will be remembered that in Norwich the rail joints are of the cast- 
welded type. The contractors for this work are Messrs. R. W. 
Blackwell and Co., of Victoria-street, who have now gob their 
building plant in good working order. At first some difficulty was 
experienced with the jointe at the points and crossings, but certain 
modifications introduced by this firm have now completely removed 
all these difficulties. 

Langdon Davies Electric Motor Company, Limited.—This 
Company have issued lists referring to the aystem of hire and hire- 
purchase which they have just adopted for their alternate-current 
motors. In the former case the charges vary from £1. 2a. 6d. for 
the first} month and 158. for each of the following months (for 
4 b. h. p.) to £7. 10s. for the first and £5 for subsequens months (for 
12 b. h. p.). In this case half amount of rent due and paid is allowed 
as rebate in the event of purchase. When motors are supplied on 
the hire-purchase system the term of the hire is one year. The 
inatalmente are payable monthly. The hirer may terminate the 
agreement on giving one month's notice and paying all renta due 
to the date of termination, and the motor becomes the property 
of the hirer on his paying the fall rent for the year. Both systems 
are advantageous to those who either have no faith or experience 
in alternate-current motors, or who are not eure of the size best 
suited to their requirements. The hire of a motor for a month or 
two is insignificant as compared with the coet of purchasing one 
right out, and the experiment might be repeated until the cus- 
tomer is suited—or the Company's patience is exhausted. 

Coventry.—The Town Council adopted last week a report of 
the Electric Light Committee stating that the scale adopted by 
the Council at present was 6d. per unit for all current consumed 
in a half-year, up to a total equivalent to two hours’ use per day 
of the maximum demand, and 34d. per unit for all current beyond 
that total. After watching the working of this system since ite 
introduction, the committee have arrived at the conclusion that, 
while the principle is sound and equitable, the details of the scale 
of charges press unduly upon certain consumers, and thus restrict 
the growth of the consumption of current. The committee have 
enquired as to the practice in other towns, and after giving the 
subject careful consideration are of opinion that the full price of 
6d. per unit should be charged only on a consumption equivalent 
to one hour’s use per day of the maximum instead of two, and 
that all further consumption should be charged at the rate of 3d. 
per unit. The cummittee are of opinion that the slight loss which 
will be occasioned at the inception of this system will be quickly 
rectified by the growth of the consumption, and recommend that 
the above scale of charges be adopted by the Council as from the 
close of the current quarter on March 31 next. 

Brighton.—A meeting of the Town Council was held on 
Thursday evening last week, when the accounte of last year’s 
working of the electricity undertaking were presented. These 


show a groes balance of £19,347, nearly all of which goes in 
payment of interest on redeemable stock, loans, etc, and to 
sinking fund. The actual balance left is £6,802, and it is divided 
as follqwa : relief of general district rate, £2,135 ; depreciation of 
batteries, £2,000 ; depreciation of meters, £1,000 ; and engineer’s 
commiesion account, £1,496. The total income was £42,104. The 
quantity of electricity generated was 3,242 017 unite—2,648,701 
unite were sold, 549,905 of which were consumed in the public 
lamps. Other sources of income were attention to public lamps, 
£3,437 ; installing works on public lampe, £366 ; rental of meters, 
£947 ; and work executed for customers, £700. The expenditure 
&mounted to £22,846. "The capital expenditure up to the present 
time is £237,987. The only important proposal in the proceedings 
was that the charge should in future be ld. instead of 14d. per 
unit after the first hour. This was agreed to, as was also a 
proposal of the Tramways Committee that the whole of their 
members should visit Rouen, Paris, and Brussels for the purpose 
of inspecting the tramway systems in operation in those cities. 


Hetton-le-Hole.—At last week's meeting of the Urban District 
Council, Mr. D. Balfour, C. E., Mr. Trewhitt, solicitor, Sunder- 
land, and Mr. Hancock, electrical engineer, attended to lay before 
tbe Council a scheme for establishing electrical trams worked on 
the overhead wire system, and asking for permission so far as the 
Hetton Council's district was concerned. Mr. Balfour said the 
District Tramways Compauy proposed to take Houghton.le-Spring 
as a central point, and tramways worked on the system mentioned 
would proceed from the Houghton parish cburch along the road to 
Fence Houses Station, Newbottle, Philadelphia, on to Penshaw 
Station. From Herrington Mill they would brandh off up to Her- 
rington Colliery. From that point it was advisable, although not 
just immediately intended, to proceed to Ryhope and Grangetown, 
in this way meeting the proposed tramway from Sunderland, which 
was going up to that district. In the other direction from 
Houghton parish church the tramwaye would run along the road 
to Hetton, coming up to the centre of Hetton and proceeding on to 
Easington-lane, reaching ultimately South Hetton. Altogether it 
was proposed that about 16 miles of tramways line would be laid. 
Under the Tramways Act the company would lay the line and keep 
the permanent way and 8in. outside the rails in repair. They would 
not be able to pay any consideration or rent for the use of the road, 
and what they would eubmit would be that at the end of 21 years 
the Council would have the right of purchasing and obtaining 
under the Act at what might be called scrap value, without con- 
sideration or compensation. Mr. Trewhitt presented a report 
which he had ‘made on an inspection of tramway systems on the 
Continent on behalf of the Corporation, and said they had inter- 
viewed the Houghton Urban and Houghton Rural District 
Councils, both of which had given their consent, it appearing that 
the proposed tramways would be of great public benefit. The 
reports are to be further considered by the Council. 


Southampton.—On "Thursday week. the Mayor (Councillor 
G. A. E. Hussey) switched on the light for the public electric 
lighting of a portion of the borough, in the presence of members 
of the Electric Lighting and Works Committees of the Council. 
The deputy-chairman of the Electric Lighting Committee (Alder- 
man W. Bone) delivered a short address, in which he referred to 
the history of the works up to the present time. He said the 
old company was formed in 1888, but they did not begin to supply 
current until 1891. The undertaking was purchased by the Cor- 
poration in 1891 at £21,000. The works had then to be extended, 
which was done by Messrs. Kincaid, Waller, and Manville, and 
the greatest credit was due to the firm for the admirable way in 
which the work was carried out. Tbe Corporation had been in 

session about three years, and during that period they had not 
boo standing atill. In 1897, the first year they had possession of 
the works, they had 8,948 lamps connected, and at the present 
time they had no less than 23 000. The units supplied in 1897 
were 131,000, and in 1898 they numbered 265,000. There had 
been some delay in getting the street lighting ready owing to the 
difficulties the contractors had had to contend with. Messrs. 
Piayfair and Toole also had had their difficulties, since they had 
to erect buildings over works already in existence. He acknow- 
ledged the valuable assistance of Mr. Lee and his successor, Mr. 
Chaplin. Having now completed the first section of the work, 
they looked forward to the Works Committee and the Tramways 
Committee becoming good customers of the works. They did not 
wantto make a large profit, but each committee must pay for 
what it bad from another committee at a fair and reasonable price. 
Tney had made provision for supplying the current to the tram- 
ways, and had ample plant for carrying out their present tramway 
system, and for a small extension as well, and when their battery- 
room was built they would be in a position to supply more. Pro- 
vision had been made for 100 street lamps, and it would not be 
long before the other sections were ready. Mr. Manville and Mr. 
Waller also spoke. <A vote of thanks to the mayor concluded the 
interesting ceremony. 

Fulham.—4A special meeting of the Fulham Vestry was held on 
Monday to consider a report of the Electric Lighting and Dust 
Destructor Committee, stating that the solicitor submitted the 
following report: Fulham Generating Station.—I beg to report 
that I have been in further communication with Messrs. Wilkinson 
Bros., and they are not disposed to proceed upon their tender 
which was accepted by the Vestry, unless the Vestry are willing 
to vary it by extending the time for the execution of the works to 
12 months, and the rate of payment to 90 per cent. and not 80 per 
cent. as mentioned in the conditions upon wbich the tender was 
based. This being so, I communicated with Mr. Minter, and 
submitted to him draft contract for perusal, and he is prepared to 
enter into the contract if the Vestry will accede him 10 months’ 
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time for the execution of the works instead of six as mentioned in 
the conditions of contract. Should the Vestry consider it desirable 
to proceed with Mr. Minter’s tender, I submit herewith engross- 
ment of contract, specifications, and plans for recommendation to 
the Vestry for sealing.” The committee recommended that the 
tender of Mr. F. G. Minter be accepted at the sum of £22,970, 
and that the contract as prepared by the solicitor be approved and 
sealed ; the time allowed for the completion of the works being 
increased to 10 monthe. The consulting engineer submitted the 
following report: ‘‘I have to inform you that Messrs. the Horefall 
Furnace Syndicate, Limited, have asked me to obtain for them the 
committees appruval of Mr. Cammack Dennis, of Bury, as sub- 
contractor for the chimney shaft. As the firm is one of good 
standing, I have taken upon myself tbe responsibility of telling 
the Horsfall Syndicate that they may let the sub-contract to him, 
and that the Electric Lighting Committee will ratify my action. 
I need scarcely point out that the course I took is to be accounted 
for by wbat I know to be the committee's desire—that an actual 
atart should be made with the work as soon as poseible on account 
of the application un made by the County of London and Brush 
Provincial Electric Light Company for a provisional order for the 
Fulham district, gnd also that it is their wish to have the work 
begun and finished as soon as possible, so as to give a supply of 
electricity in the parish with the least delay." The committee 
recommended that the report of the engineer be approved and 
adopted, subject to the conditions of the Horafall Company's 
contract being strictly adhered to. Both clauses of the report 
were adopted. With respect to the estimates, Mr. R. H. Meyer, 
the accountant, reported as follows: I would suggest an addition 
for £100 under the heading ‘ contingent expenses during the above 
period I have consulted with the electrical engineer as to the 
provision for capital outlay during the coming six months, and he 
is of opinion the following will be ample: Horsfall contract, 
£1C,000 ; building, £15,000 ; electrical, etc., equipment, £18,000 ; 
artesian wells, engineer's commission, clerk ol works, and con- 
tingencies, £3,500—total, £46,500. These amounts will have to 
be provided out of loans, but I would not advise the committee to 
ask the sanction of the Council to borrow the £46,500 now, but 
would suggest that ae soon as the various contracta tendered for 
have been received and full estimates for other necessary works 
made out, that application be made to the Council to borrow the 
whole cost at a leaser rate than 3 per cent. for, say, 42 years, the 
loan to be taken up at various periods during the current year. 
By this means I am of opinion the parish will eventually save a 
considerable sum by way of interest." The estimates were referred 
to the Finance Committee. 


PROVISIONAL PATENTS, 1899. 


Marcu 13. 

04106. Improvements in spring break switches for electric 
currents. Joseph John Walklate, 116, Moseley-road, 
Birmingham. 

5464, Means for rendering electrically conductive incan- 
descence bodies which conduct only when their 
temperature is raised, and apparatus therefor. Paul 
Scharf, Birkbeck Bank-chambers, Southampton.build- 
inge, Chancery-lane, London. 

. Improvements in the olectro-deposition of metals. 
Auguet Zimmerman, 24, Southampton - buildings, 
Chancery-lane, London. (Dr. Courant, Germany.) 

l Marcu 14, 

5486. Improvements in electric incandescence lamps. Gerald 
Carlyle Allingham and William Fennell, Harrow Green, 
Leytonstone- road, London. : 

5514. Improved electric light apparatus for taking photo- 
graphic portraits. George Wilson Morgan, 393, Union- 
street, Aberdeen. 

. Improvements in electric spark-gap apparatus. Thomas 
Burton Kinraide, 56, Chancery-lane, London. (Complete 
specification. ) 

Improvements in electric break apparatus. Thomas 
Burton Kinraide, 55, Chancery-lane, London. (Complete 
specification. ) 

A multiplex selective system of wireless telegraphy ” 
Bertram S. Cohen and Philip Henry Cole, 20, Lessing- 
street, Honor Oak Park, London. 

Improvements in insulators for oarrying electric line 
wires. Gustav Hiillstrung, 1, Broad-street-buildings, 
Liverpool-street, London. (Complete specification. ) 

5545. Improvements in induction motors for alternating 
electric current circuits. The British Thomson. Houston 
Company, Limited, 83, Cannon-street, London. (Edwin 
W. Rice, jun., and Charles P. Steinmetz., United 
States.) (Complete specification.) 

Improvements in induction motors for alternating 
electric current circuits. The British Thomson Houston 
Company, Limited, 83, Cannon-street. London. Edwin 
W. Rice, jun., and Charles P. Steinmetz, United 
States.) (Complete apecification.) 

5547. Improvements in devices for changing the frequenoy 
of alternating currents in systems of electrical dis- 
tribution. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (Charles P. Stein- 

. metz, United States.) (Complete specification.) 


6519. 


5543. 


5572. 
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5548. Improvements in devices for changing the frequency 
of alternating currents in systems of electrical dis- 
tribution. The British Thowsop- Houston Company, 
Limited, 83, Cannon-street, London. (Charles P. Stei - 
metz, United States.) (Complete specification.) 

Improvements in systems of electrical dist: {bution. 
The British Tbhomson-Houston Company, Limited, 83, 
Cannon-street, London. (Charles P. Steinmetz, United 
States). (Complete specification.) 

Improvements in self-starting alternating electric 
current motors. The British Thomeon- Houston Com- 
pany, Limited, 83, Cannon-street, London. (Charles F. 
Steinmetz and Ernst J. Berg, United States.) (Com- 
plete specification. ) 

Improvements in devices for starting alternating 
electric current motors. The British Thomson- 
Houston Company, Limited, 83. Cannon-street, London. 
(Charles P. Steinmetz and Ernst J. Berg, United States.) 
(Complete specification.) 

Improvements in closed conduits for electric railways 
acd trolieys therefor. Alexanier Melville Clark, 53, 
Chancery-lane, London, (The Campbell Electric Traction 
Company, United States.) (Complete specification. ) 

Improvement in automatic systems of preventing 
collisions on electric railways. Charles Foster 
Bancroft and Patrick Francis Sullivan, 18, Buckingham- 
street, Strand, London. (Complete specification.) 

Marcu 15. 

. Improvements in travelling cranes driven by electric 
power. Joseph Adamson and Daniel Adamson, 17, 
St. Ann's-square, Manchester. F 

. Improvements in or applicable to galvanic batteries. 
Franz Emil Singer, 70, Deansgate, Manchester. (Com- 
plete specification. ) 

5634. An improved lamphoider and shade-attaching device 
for incandescent electric Jamps. Robert Rough, 52, 
Chancery-lane, London. (Robert Charles Graham Clark, 
South African Republic.) 

. Improvements in secondary batteries. Harold Steuart 
Gladstone and Ewart John Beckett 53, Chancery-lanc, 
London. 

. Improvements in apparatus employed in wireless 

telegraphy. Guglielmo Marconi and the Wireless Tele- 
raph and Signal Company, Limited, 24, Southampton- 
buildings, Chancery- lane, London. 

Improvements in apparatus for o ectrically trans- 
mitting orders, signals, or indications from one 
placo to another. Alfred Upton Alcock, 46, Lincoln’s- 
inn-fields, London. 

Improvements in electric switohes. Reginald Bycroft 
Roberts, Norfolk House, Norfolk-street, Strand, London. 


Marcu 16. 

Improvements in and connected with incandescent 
electric lamps. John Francis Stanley, Earl Russell. 
82, Victorie-atreet, London. 

An improvement in aro lamps especially 
matograph and other projection applications. 
Irvine Whitty, The Lower Close, Norwich. 

Improvements in storage batteries. Alexander Palla - 
vicini, 160, Friedrichetrasse, Berlin. P 

5707. Improvemeats in electric fuses for firing blasting and 
other explosives. George Smith and David Corrie, 121, 
West George-sureet, Glasgow. 

Improved dynamo machine. 
walk, Campden-hill, London. 

5726. Improvements in electrical incandescent er glow lamp 
holde:s. Ralph Scrivener Keep, 7, Staple- inn, London. 

Improvements having referenoe to hydrocarbon engines 
for driving dynamo-electric machines and to dynamo- 
electric machines driven thereby. Comte Georges 
Vitali, 55, Chancery-lane, London. 

An improved aro electric lamp. David Loch, 73, St. 
Stephen’s-road, Upton Park, London. 

5761. An improved electric accumulator. George Cecil Dymond, 
6, Lord-street, Liverpool. (George Daseking and August 
Brandes, Germany.) (Complete specification.) 

5781. Improvements in electrolysis and  eleoctrolytical 
apparatus. Urbain Louis Paul Le Verrier, 46, Lincoln's- 
inn-fields, London. 

MARCR 17. 


5795. Improvements in and connected with electric light by 
incandeseence. James Swinburne, 82, Victoria-street, 
Westminster, London. 

Improvements in aiternating-current induction motors. 
William Gould Rhodes, The Royal Technical Institute, 

Salford. 

5849. Improvements in brushes for dynamos. Carl Endru- 
weit, 18, Buckingham-street, Strand, London. (Com- 
plete specification. ) 

5838. Elevator and transfer crane for storage batteries. 
George Herbert Condict, 60, Queen Victoria-street, 
London. (Date applied for under Patente, etc., Act, 
1883, Section 103, Sept. 3, 1898, being date of application 
in United States.) (Complete specification. ) 
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5673. 
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5685. 
Henry 


5699, 


5717. William Turvey, 4, Aubrey - 


5734. 


5740. 


8797. 
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5839. Battery box and tray for motor vehicles. George 
Herbert Condict, 60, Queen Victoria-street, London. 
(Date applied for under Patente, etc., Act, 1883, Section 
103, Sept. 3, 1898, being date of application in: United 
States. ) (Complete specification. ) 

5840. System and apparatus for loading and unloading 
storage batteries. George Herbert Condict, 60, Queen 
Victoria-street, London. Date applied for under Patente, 
etc., Act, 1883, Section 103, Oct. 19, 1898, being date of 
application in United States. ) (Complete specification.) 

Improvements in switching apparatus for oontrolling 
electric or gas lights for advertising and display 
purposes. Guy Carey Fricker, 46, Lincoln's-inn.fielda 
London. 

6857. Improved apparatus for use in connection with electrical 

advertising signs and display boards. Frederick Brown, 
11, Burlington-chambere, New. street, Birmingbam. 

5874. An improvement in telephenes. Siemens Bros. and Co.. 
Limited, and Alexander Selgius Schloemer, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. 

Improvements in incandesoence electric lamps. Ewald 
Rasch, 46, Lincoln’s-inn-fields, London. 

MARCH 18, 

5897. Improvements in telephone holders. Ernst Pack, 42, 
Neuenweg, Barmen, Germany. 

Improved method and apparatus for rapidly trans- 
mitting and recording telegrams. Anton Pollak, 
Joeeph Virag, Julius Egger, and Friedrich Silberstein, 
6, Lord-street, Liverpool. (Complete specification. ) 

5934. Improvements in wave motors or devices for utilising 
the power of sea waves more particularly for the 
generation of electricity. Max Gehre, 6, Lord-atreet, 
Liverpool. 

5941. Improvements in ineandesoent electric lamps. The 
British Tbomson-Houston Company, Limited, 83, Cannon- 
street, London. (Edwin W. Rice, jun., United States.) 
(Complete specification.) 


5847. 


5879, 


5938. 


SPECIFICATIONS PUBLISHED. 


1898. 
„ Electric arc lamps. Codd and Codd. 
Electric railways of the sectional conductor type. 
Esmond. 

. Apparatus for electrically controlling the hoisting 
mechanism of elevators or any other type of 
machinery. Leigh. (Sprague.) 

4746. Method of and means for moasuring the work performed 

in a yotary phase current system. Siemens Bros and 
Oo., Limited. (Siemens und Haleke, Aktien-Gesellschaft.) 

7283. Miners’ lamps. and apparatus for electrically lighting 

the same. Harrison. 

8584. A switoh for electrio cooking utensils. Down 

an : 

9918. Secondary batteries. Pritchett, Pritchett, and Gold. 

90789. Electroliers and incandesoenoe electric lamp pendants. 

Hirst and Collings. 

9895. Apparatus for raising and lewering arc lamps. Davy 

and Thomas Davies. 

14548. Electrical contact makers. Bowles. 

15808. Electric accumulators. Leimer. 

17191. Overhead conductors for electric railways and the like. 

Schafer and Lorintz. 

Electric fuse. Childs. 

Motor trucks for electric and other railways or 

tramways, and driving gear therefor. Capewell. 

End connections for electric cables. W. T. Henley’s 

Telegraph Works Company, Limited, and Wright. 

93706. Manufacture of dynamo brushes. Johann Chrisostimus 

Leiesing and Charles Louis Hiebl. 

94051. Electric switch mechsnism for surface-centact electric 

railways. Murphy. 

94053. Crossings for electric rai'ways. Murphy. 

24277. Electrical stop-motion for warps, Thompson. (Kip.) 

Instrument for ioterlocking railway point and signal 

levers with electric biock or train-signalling switch 
on double lines of railway. Burne. 

. Electrical cut-outs. Solomon. 

Electrical measuring instruments. Lehner. 


1899. 

Supperts or cross-overs for ove head 
conductors. Andersen and Anderson. 

Telautographs. Newton. (The Gray National Telauto- 
graph Company.) 

Manufacture of electrode plates for eleotrio accu. 
mulators. Thompson. (Accumulatoren und Elektricitate- 
Werk A.-G. vorm. W. A. Boese and Co.) 

Electrically - illuminated signs er advertisements. 
Campbell. 

Supports for the active material of accumulator 
electrodes. Wiiste, von Rupprecht and von Rupprecht, 


18051. 
18559. 


electrio 


1681, 
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TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


0 
Returns for LI Total receipts for 
Line. Lia 8 RE ae Net 
=— | decrease. 
Ending |1899.|1898 1899. | 1898, 
. Tram- £ £ £ £ £ 
V mnn Mar.18 |3 850/3,478| + 372 31, 395 38 110 
Blackpool and Fleet- 
wood Tramroad..| „, 18| 236| — — 1,912 | — 
Bradford City Trame| Feb. 5| 145| — — 6,7381] — 
Bristol Tramways 
and C e Co...| Mar.17 2,709 2,503 + 206| — — 
City and Soutb 
London Railway... „, 19 1,099 1,030 + 69 |13 278 [12.828 
Dover Tramways ..| „, 18 142] 117 T 24] 1,571 | 1,166 
Dublin U. T., elec. cars ,, 17 |1 039| 717t| + 322 | 9,478 | 7,0031 
Dublin S. D. Electric D 
Tramways ........ „ 17 | 733] 402 + 330 | 6,804 | 4,383 
Halifax Corporation 
Tramways ........ „ 8 301] — — 9,729"; — 
Liverpool Overhead 
Railway » 19 1.369 1.316 + 53 15,142 16 140 
South Staffordshire 
Tramways beret 4, 17 615| 552| + 63 6,550 6.34] 


* Since June 30, 1898. 4 Including horse cars. f; Since July, 1898, 


— —ÓM —À — — —— À— 


COMPANIES' STOCK AND SHARE LIST. 


Price 
Name. l Paid. | Wednesday. 
Blackpool and Fleetwood Tr :mroad Shares 10 241-25) 
Gic Ape and Poole Electric kupply, Limited, Ord.. | 10 134 14 
per cent. Cum. Pref .. 10 104-113 
British É ectric Traction, Limited, ordinary, ‘Nos. 1- 80, 000 10 194 20 
6 p. c. Cm. Pf., 90,001-40,000 (all paid) 134-14] 
5 per cent. Perpetual Debenture Stock ......... | 100 126-129 
Brush Elect: ical Eugineering, Limited, e 2 1g-? 
Non. Cur., 6 per cent. Pref. ................ e 2 11 2 
44 per cent. Debenture Stock .............. sc... 106 116.114 
4 r cent. 2nd Debenture on e es», | 100 102-106 
9 Ace Company, * —— H— mi 134-117 
AE siis FFC 5 124-1 
Central 8405 lway, Ordinary . PERI 8 P 
nr; ⁵˙oo:Wſ ⅛ðy 5 ewe n R RN EN 7 
Pref. Half-Bhares.... in 8 4 
ATE E ERE “26 4141 
Charing Cross and Strand .. FFC 114-134 xd 
4j per cent. Cum. JC. OS 6 
Chelsea Electricity Company ...............---c . cess b 8-9 
4) per cent. De ntures CCC 114-116 
City of London, Ordinary .. — Á— a 10 18-19 xd 
77 90,001- 100,000 . 2 62 6% %% „„ 0 10 18-19 xd 
6 pr cent. Cumulative eret. FCC 15-16 
d per cent. Debenture Stock . 00 194- 29 
Olty and Sonah London Railway, Consolidated Ordinary .. In au 
— Uul un „ „E%% % „% „„ „„ „ 8 * 
4 per cent. Debenture 8tock .................. | 100 18 3-136 
5 per cent. Pref. she eats aud Qus EE Eq ERR eo} 10 143 i 
(dea RR RATE ET YR 0 lé- 
County vanty of London and Brush ‘prow, Elec. Light Co., Ord. “| 10 11-12 
. 80 001-40, 000 10 11.12 
6 per cent. Cum. Pret. . „ͤͤĩÄ75é0 dM 14-15 
Crompton and Co. CC 8} 83 
5 per cent. Debentures . 98-101 
Orystal P District, Ordinary br roont. Stock 100 180 185 
Preference 5 per cent. Stock ee een 100 140-145 
E iison and Swan United Ordinary.. „ ; 24-22 
5 per cent. Debentures . EN — b 4-5 
4 per cent. Deb. 8tock, Red.. 100 97-99 
Bimundsons' Electricity Corp., Ltd., Ord. Shares, i. Tir b bł- 
wiectric Construction, ited .... zx 2 3- 
7 per cent. Cumulative Pret. .... ——— ——— ARS. 
4 per cent. Perp. 1st Mort. Deb.. ——— oo| 100 108-1 
W. T. Heniey's Telegraph Works, Ordinary . 5 aU 26-27 
7 per cent. Preference .............. eene ..] 10 184-19) xd 
per cent. Debentureeee222ss 00 113-115 xd 
House- ouse Company, Ordines. E ee cii 83.10 xd 
7 per cent. Preference ................  & -10 xd 
Imperial Tramways, Limited |....................... ee eese 6 244-95) xd 
1nuia Rubber, Gutta Percha, and Telegraph Works lu 214-3 
4 per cent. Doben ture t00 102-1 
Kensington and Knightabridge 5 e e “O 18-14 
London Electric Supply, Ordinary. ..1 8 84-4 
6 per cent. Prell. ͥ à 5 64-7 xd 
4 per ceut. 1st Mortgage Debenture Stock, Red. 100 105-107 
Metropo'itan Electric Supply, Limited, Ord., No. 1 -62, 500 10 16-17 
No. 62,501 85, 000; 4 12-18 
4 per cent. (e Mortgage Detentura 5 Stuck ....| 10u 117-120 
National phone, Ordinary.. see ee Se] 6 44-5 
6 per cent. Cum. First Prei 10 12-14 
6 per cent. Cum. Second Pref.. Zieaéwkse| 10 12-14 
6 per cent. Non. Cum. Third Pref. „ 41-51 
3 per r cent. Deb. Stock, Red. . ..| 100 99-1u1 
Notting ectric Lighting Company, Limited . ..| 10 164-17} xd 
Oriental, Limited, 1879 .. . FFC 1 
£5 8h ares . evea 900909 28 5200 „% „% „„ Or 6 7 7 
&Aj Shares, ‘New .... 9 ME @8 
Oriental Telephone and Electric Compan ny. 1 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10,810" 6 64-7 
Boyal . Company of Montre I 17u-1 
per cent. First Shares Mortgage Debentures .. 100 107-109 
ey on on Electric Bup ly, Ordinary .. .............| 8 8) 88 
8t. James s and Pall M all, Limited, Ordinary ...........| 6 17-17) 
7 per cent. Pret.” 3 Ee AS ae 5 9-10 
Construction and Maintenance .......... .. — ae | | 88-42 xd 
— 5 per ct 6. ds 9.89 (9 9.0 9.9 GO GO Qo QD WO (QUO eet — om n 8 
Waterloo and City Railway, Ordinary .. = = = = - na- 
Supply, Ordinary ---e-----. 6 |; ji 
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NOTES. 


Congratulations.—We have to tender our hearty 
congratulations to Mr. Sidney Rentell, the editor of 
Electricity, on his marriage. The happy event took place 
on Saturday last. | 


Wireless Telegraph to France.—-A successful trial 
of the Marconi system of wireless telegraphy was made 
between the South Foreland and Wimereux, a small 
village about two miles west of Boulogne, on Tuesday 
last. The distance between the two stations is about 30 
miles. 


A Motor Maxim.—The 26th Middlesex (Cyclists’ 
Corps) are to experiment with a new gun-carriage at the 
forthcoming volunteer mancuvres at Aldershot. It is 
said to be an electric motor tricycle with a service-pattern 
Maxim gun affixed. Quick movement being essential, the 
gun can be instantly unlimbered and pulled or carried into 
position, the weight of the gun and carriage being only 
some 140lb. 


Central Electric Supply Bill.— The Parliamentary 
Committeeof the London County Council have recommended 
that the above Bill should be further opposed in the House 
of Lords with a view to obtaining some satisfactory 
&rrangement with respect to purchase of the electric light 
undertakings, and that a petition should be sealed and 
presented to the House of Lords with this object against 
the Central Electric Supply Bill. 


More Primary Batteries.— We understand from our 
contemporary Electricity, of New York, that a company 
called the Chemical Battery, Light, Heat, and Power Com- 
pany has just been inaugurated at Albany. The company 
is organised to manufacture and sell to subsidiary com- 
panies the right to use what is styled the Roberts primary 
battery. The capital of the concern is said to be 
£1,000,000, but we expect that until the subsidiary com- 
panies are formed to find the money, the £1,000,000 
exists on paper only. 


Exhibition at Brussels.—An exhibition of electricity 
as applied to domestic purposes, including lighting, heating, 
and cooking, is about to be held at Brussels. The secretary 
for the exhibition is M. E. Lacomblé, rue Melsens 18, and 
he informs us that the first floor of the Hotel des 
Téléphones" has been granted for the exhibition by the 
Minister of Railways. We also learn that articles for 
exhibition will be conveyed by railway at half the usual 
rates, and that no import duties will be charged. April 10 
is the last day for applying for space. 


Telephono Royalties.—In the House of Commons 
last week Mr. Field asked the Secretary to the Treasury 
whether the Government received 10 per cent. commission 
from the National Telephone Company, or from any other 
private telephone company, and whether it was on account 
of this arrangement that Government refused to take over 
and make the telephone a public service. Mr. Hanbury 
replied that the present licensees paid—as future licensees 
would pay—a royalty of 10 per cent. The answer to 
the second paragraph was in the negative. 


Presentation to Mr. W. J. Johnston.—The past 
and present employés of the Electrical World recently 
presented to Mr. W. J. Johnston a handsome sterling silver 
loving cup as a token of their esteem, and to commemorate 
his connection of a quarter of a century with electrical 
journalism. On one side of the cup, which has a capacity 
of four pints, is engraved an appropriate inscription, and 
on the other the names of the donors—24 in number. Mr. 
Johnston has now gone on a visit to the scenes in and 


about Cuba and Porto Rico rendered memorable by the 
late war. 

Preece and Cardew.—Mr. A. H. Preece informs us 
that a new firm of consulting engineers, under the above 
name, has now opened offices at 13, Queen Anne's-gate, 
Westminster. The members of the new firm will be Mr. 
W. H. Preece, C.B., F. R. S., Pres. Inst. Civil Engineers 
(late engineer- in- chief of the Post Office); Mr. A. H. 
Preece, A. M. I. C. E.; Major Cardew, R. E. Ret. (who has been 
for the last 10 years electrical adviser to the Board of 
Trade), and Mr. Llewellyn Preece. Mr. A. H. Preece's 
offices at 39, Victoria-street will be given up. It is, 
perhaps, superfluous to wish the new firm success, as 
with such a show of talent and practical experience success 
ig assured. 

Third-Rail Systems.—The decision of Mr. George 
Gould in favour of the third-rail system of electricity for 
the Manhattan elevated roads has, says Electricity of New 
York, been formally approved by the board of engineers, 
consisting of the chief engineer, the general manager and 
the general superintendent, who were appointed by the 
directors to look into the matter technically. The third- 
rail system which is here referred to is practically the same 
as that in use on the Waterloo and City Railway and on 
the Liverpool Overhead Railway. The third rail may be 
placed either between the car tracks or on one side, 
at the option of the company. These details will be left 
to the engineers. 

Cables to Cuba.—Permission to land a cable in Cuba 
is, says the Western Electrician, being sought by the 
Commercial Cable Company, but as the Western Union 
claims exclusive privileges under grants from the United 
States and Spain, the subject has been referred to the 
Law Department, and the Attorney-General will give an 
opinion. The fact that the Government has decided not. 
to grant any long-time franchises in Cuba under existing 
conditions is taken as an indication of its policy in all 
matters affecting the island. The policy of the Government 
respecting the recognition of Spanish franchises may be 
formulated in this decision, as the question is involved in 
the present controversy. 

Obituary.—The death is announced from Leipsic of 
Prof. Gustav Wiedemann, professor of physics and 
dhemistry in the university of that city. Herr Wiedemann 
was born at Berlin in 1826. After studying chemistry and 
physics, he obtained professional appointments at different 
universities, until at length, in 1871, he was nominated 
professor of physical chemistry at Leipsic. In 1887 
he became professor of physics at the same university. 
His researches were chiefly in the field of electricity and 
chemistry, and included the relations between the con- 
ductibility of heat and electricity, and between the 
mechanical and magnetic action of bodies, as well as their 
dependence on their chemical composition. 

Electric Powers Clauses Bill.— A deputation from 
the Corporations of Arbroath and Kirkcaldy, introduced 
by Mr. Malcolm, parliamentary agent, had an interview on 
Friday last with Sir Courtenay Boyle and Mr. Pellham at 
the Board of Trade offices. Their object was to ask that 
the clauses in the Electric Power Clauses Bill of the Govern- 
ment prohibiting the transfer of powers to companies 
obtained by local authorities under provisional orders, 
should be struck out. Sir C. Boyle admitted that adequate 
intimation of the intention of the Board to prohibit such 
transfer had not been given, and if the Corporations insisted 
that the clause should be struck out that course would be 
followed, at any rate for the present year. 

Royal Institution.—The following lectures, amongst 
others, have been arranged to be given after Easter at the 
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Royal Institution: Prof. Silvanus P. Thompson, two 
lectures on “Electric Eddy Currents” (the Tyndall 
lectures); Prof. W. J. Sollas, three lectures on “Geology”; 
Prof. Dewar, three lectures on “The Atmosphere.” The 
Friday evening meetings will be resumed on April 14, 
when a discourse will be delivered by Prof. A. W. Rücker 
on “Earth Currents and Electric Traction." Succeeding 
discourses will probably be given by Dr. F. W. Mott, 
Prof. C. A. Carus-Wilson, Dr. W. J. Russell, Prof, T. 
Preston, the Right Rev. the Lord Bishop of Bristol, Sir 
William Martin Conway, Mr. H. G. Welle, and other 
gentlemen. 

Electric Lighting in India.—We gather from 
Indian Engineering that a scheme is under consideration 
for lighting Calcutta Government House and its grounds 
by electricity. Plans are being drawn up and estimates 
prepared, and it is expected that work will be completed 
before the return of the Viceroy from the hills next cold 
season. In the same issue of our contemporary there is a 
description of a private installation recently laid down in Cal- 
cutta, in which machinery supplied by Messrs. Johnson and 
Phillips has been used. It provides current for some 200 
lamps, and comprises everything required, from the boilers, 
engines, dynamos, and accumulators to the lamps themselves. 
Mr. F. M. Short, who also put down the plant at the 
Burma ruby mines, has been responsible for the carrying 
out of the work. 

Congo Contracts.—A correspondent who is deeply inte- 
rested in trade on the Congo informs us that the town of 
Matadi, theterminus of the newrailway, and Boma, thecapital 
of the Free State, are both to be electrically lighted shortly. 
There should be a good chance for English contractors in 
these districts. We also glean from the same source that 
the telegraph lines in the Congo Free State, which are 
ultimately to connect the east coast of Africa with the 
west, are being subjected to unexpected troubles. The 
poles used are of iron of T-section, and the herds of wild 
elephants still left in the districts through which the lines 
run have begun to use the poles as rubbing posts. For this 
purpose the iron seems to give more pleasure than trees, 
but, unfortunately, the poles have not been designed to 
atand the weight of a full-grown elephant. The language 
of these animals when a favourite pole gives way is said to 
upset the telegraph system generally. 


Electric Lighting in New York.—The accounts for 
1898 of the Edison Electric Illuminating Company, of New 
York, have recently been issued, and the following few 
figures will be of interest to those who wish to compare 
the progress of electricity supply in New York with that 
in London. The total income from the sale of electricity, 
etc., for the year amounted to £579,600, while the costs 
were as follows: generating costs, £224,580; general 
expenses and rates and taxes, £84,900; depreciation 
charges, £42,000. Thus the working expenses total up to 
£351,480. This left a profit of £228,220, to which is 
added some £27,200 received from other sources. The 
load on the stations now comprises the equivalent of 
886,148 8-c.p. incandescent lamps, some 7,350 arc 
lamps, and 24,438 h.p. of motors. This brings the total 
connection in equivalent 8-c.p. lamps up to 1,783,228. 
This is approximately equal to the loads on all the London 
companies’ mains, but we cannot show anything like such 
a large motor load. 

The Voice of the Thaw.—A few days ago, says 
the Electrical World, nearly every telephone subscriber in 
Plymouth, Ind., was at the same moment called up with a 
violent ring, with the result that the air thereabouts was 
full of Wells ?” “ Hellos," and interrogation points, and, 
probably, exclamation and other points a few moments 


later, when it was discovered that the alarm was a false 
one. The cause of this general uprising among the 
subscribers was an endeavour on somebody's part to 
thaw out a frozen water-pipe by electricity. The applica- 
tion of an electric current as a means of thawing out frozen 
water-pipes is quite widely and successfully used in the 
West just now, and in this particular instance an unlooked- 
for result developed. The ground-return telephone system 
is used in Plymouth, and as moet of the ground connections 
are made with the water-pipes, it was quite natural that 
the telephones should sound the danger alarm the moment 
a heavy current was applied to the troublesome pipe. It 
was a realisation of the Munchausen fable of thawing out 
frozen speech. 

Variations in Conductivity.—A few years ago 
Prof. Sanford announced that he had discovered that 
the dielectric surrounding a wire was capable of affecting 
its conductivity. He said chat from experiments he had 
made it would be necessary that Ohm’s law should be 
modified, and that in some instances the difference was as 
much as } per cent. with certain dielectrics surrounding 
the conductor. Other investigators have since endeavoured 
to find whether this is true or not, and various results were 
obtained, but as these differed, Mr. Merill repeated the 
experiments in a more refined way, using large lengths 
of wire and measuring the temperature more accurately, 
The results are published in the February number of the 
Physical Review. He shows that if there was any change 
in the conductivity of a wire due to the surrounding 
dielectric, this change was not greater than 0°01 per 
cent.—that is, there was no change greater than the 
probable limits of experimental error. Notwithstanding Prof. 
Sanford’s announcement, Ohm’s law has continued to be 
used, but “it is nevertheless a comfort,” says Mr. Carl 
Hering in his digest, **to know now that it is correct.” 


Our New Contemporary.—The first issue of the 
American journal to be styled the Electrical World and 
Electrical Engineer has reached us, and it naturally 
contains a statement of policy. Thus the great responsi- 
bility of the paper is expatiated on. The editors add 
that “ Creditable as were the long careers of the component 
journals, the standard set for the future of the new one is 
necessarily still higher—a standard, indeed, unattainable 
without a concentration of forces. In no branch of 
industry and in no profession does there exist a higher 
esprit de corps than animates the members of the electrical 
fraternity, while none more worthily demands the highest 
and best in its journalistic exponent. The Electrical World 
and Electrical Engineer will, we trust, never be found 
wanting as a true and loyal advocate of the electrical 
spirit and ideals. As a representative of the important 
field which it will cover, it proposed to rank second to no 
industrial or engineering periodical in the world, and as 
the best pledge of its success we count in fullest confidence 
on the cordial co-operation of everyone interested in the 
advance of the art and science.” We trust our contemporary 
will forgive us if, when quoting from their columns items 
of interest to our readers, we do not always give their full 
title. 


Reducing Transformer Losses.— The ides of 
reducing the iron losses of transformers at light loads by 
using sections of the coils in series, and then putting the 
sections in parallel at heavy loads, is as old as the hills. 
Patente on the subjects are held in England, but the idea 
is largely discounted by the high efficiency now obtainable 
in transformers. We see, however, that an elaboration of 
this idea, especially adapted to three-phase work, has been 
patented in the United States of America by E. L. K. F. 
Kahlenberg, in patent No. 620,144, issued February 28, 
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1899. The three primary windings of a three-phase trans- 
former or three single-phase transformers are connected 
with a switch by which they may be connected either in 
the star or delta grouping, the three secondaries being 
similarly arranged. As is well known, the delta grouping 
with the same potential difference between terminals gives 
an E.M.F. to each winding 70 per cent. greater than 
does the star grouping, the current in the coils being corre- 
spondingly less. By adopting the star grouping under 
light loads, and the delta grouping under heavy loads, the 
induction in the iron can thus be changed, and a consider- 
able saving in the total loss effected. These facts are taken 
from the Electrical World, but we do not think the invention 
can be validly patented at this stage of the industry. A 
similar procedure when starting up three-phase motors has 
been used for several years in Germany. 

Flexible Conduits.—The Sprague Electric Company, 
of New York, has just put on the market the Greenfield 
system of flexible metallic conduit for house wiring. 
This conduit is composed of convex and concave metal 
strips wound spirally upon each other so to interlock their 
concave surfaces and present their convex surfaces to both 
exterior and interior. Thus a smooth and comparatively 
frictionless surface, both inside and outside, is secured. 
The Greenfield .conduit can be manufactured in any 
desired lengths, and as the circuit divisions in interior 
wiring are never of any considerable length, it follows 
that under this system no necessity exists for a break in 
the continuity of a division from junction box to outlet. 
By reason of the great flexibility of the Greenfield conduit, 
as well as its perfectly smooth and comparatively friction- 
less interior, it can be led round comparatively sharp 
obstructions. Another important feature claimed for the 
conduit is that the outer surface is such that plaster or 
other surfacing material will rigidly adhere to it, thereby 
entirely eliminating the unsightly “plaster cracks” so 
frequently in evidence where rigid conduit is covered by 
a comparatively thin layer of plaster. The design of the 
conduit is such that, while affording the greatest ease in 
bending to a curve formation, it absolutely prevents the 
possibility of flattening. The interior is thus invariably 
of uniform diameter and symmetrical proportions. 


Mementoes of Dalton.—At the meeting of the 
Chemical Society on the 16th inst., the president, Prof. 
Dewar, F. R. S., announced that he desired to present to 
the society a daguerreotype of Dalton, which was one of 
two taken in 1842. The daguerrotype came into the pos- 
session of Mr. Dancer, a philosophical instrument maker 
of Manchester, who, it might be interesting to state, con- 
structed Joule’s thermometers and apparatus, and it was 
from Mr. Dancer’s relatives that he had acquired the 
portrait. He felt that so interesting a memorial of 
such a man ought not to remain in the possession 
of a private individual, and it seemed fitting that 
its custody should be entrusted to the Chemical Society. 
He therefore presented it to the society on the 
understanding that steps should be taken to ensure its 
safe preservation. The president also announced that 
through the kindness of Mr. S. W. Woolley he had 
received an interesting card, which appeared to have been 
used by Dalton during the meeting of the British Associa- 
tion at Manchester in 1842. The card bore his autograph 
and an embossed head. Accompanying it was an engraved 
sheet of symbols representing atomic combinations, which 
had been prepared to illustrate a paper read by Dalton at 
this meeting. These he also desired to present to the society, 
to be included in the collection of memorials of illustrious 
chemists which was being gradually formed. A hearty 
vote of thanks was passed to the two donors, 
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Electric Elevators.—The electric lifts and elevators 
at the New South Union Station, Boston, are fully 
described in the current issue of the Railway and Engineer- 
ing Review, Chicago. This large station contains many 
new features of interest to railway engineers, as does its 
system of electric passenger and luggage lifts to the elec- 
trical engineer. The passenger elevators are of the ordinary 
Sprague type, while the luggage hoists were specially 
designed for this station by the Sprague Electric 
Company. At this station all the arrangements for 
luggage are placed underground, so that the passenger 
traffic on to the platforms is unimpeded by the 
usual luggage trucks. In consequence, a lift has to be 
provided on each platform to bring the luggage up to the 
surface for loading into the train. For this purpose, a lift 
with the platform 15ft. wide by about 6ft. is provided, 
driven in the following way: At one end of the lift an 
electric motor is clamped on to the under side of the 
station platform; this motor drives, by means of two worm 
and wheel gears (which are respectively right and left 
handed), the two steel shafts which travel the full length of 
the lift platform, one being placed at either side. On each 
of these longitudinal shafts two right and left handed worms 
are provided, round which jin. chains which lift the 
platform are wound. The total lift is 164ft., and the 
normal load is 5,0001b. at a speed of 15ft. per minute. The 
controlling devices of this lift are very simple, and are so 
interlocked with the gates at the top that it cannot be 
moved unless these gates are closed. The lifts were designed 
to make one trip per minute, which has been easily obtained 
in practice. The motors used are rated at 12 h.p., and run 
at 750 revolutions per minute. 


Temperature and Light.—Prof. Elihu Thomson 
has sent to the Electrical Review of New York an 
interesting letter on the much-discussed question of the 
action of the Welsbach mantle. He claims that from 
experiments he has made it is clear that the light given 
out by a mantle is not due merely to its being brought to 
a high temperature by the hot gases of the burner. He 
found that the material, when introduced into the flame of 
an arc, and very highly heated, did not shine with any 
greater light than a piece of carbon filament would under 
similar conditions, and that what was necessary to develop 
the light-giving quality was to immerse the material of the 
mantle in gases undergoing combustion —i. e., in gases 
containing combustible and free oxygen. This was 
illustrated by the use of an ordinary blow-pipe flame; 
when a piece of a mantle was placed in the reducing flame 
it glowed brightly, but when carried out to the point of 
the flame (where the combustion was completed) it glowed 
far more faintly, though the temperature of the gases was 
doubtless as high in one case as in the other. This led 
Prof. Thomson to make other experiments, which, in 
general, confirmed the view expressed that the light 
given out by a Welsbach mantle is, apparently, largely 
due to union of the gases taking place within the pores." 
Gases may possibly be condensed within the pores and 
there caused to unite, producing high temperatures, or the 
material of the mantle itself may be intermediary in a set 
of chemical changes, which result in the oxidisation of the 
carbon and hydrogen of the flame. Prof. Thomson also 
supports his contention by pointing out how important it 
is with a limelight to arrange the jet of oxygen and 
bydrogen so that it impinges on the lime before combus- 
tion is quite completed. 


Gas Testing.—An editorial comment in the Journal of 
Gas Lighting on a recent report of the Public Control 
Committee of the London County Council discloses the 
most disgraceful special pleading we haye seen for some 
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platinum under similar conditions. It follows that its 
resistance temperature curve, in all probability, deviates 
less from a straight line than is the case with platinum. 
Either cause would explain the differences observed, but 
the lower boiling point, —246deg., or 27deg. absolute, 
seemed to be the more probable, as it agreed very fairly 
with the value for the boiling point calculated by the 
author from Wroblewski's results and that arrived at by 
Olszewski. As the use of other pure metals or alloys 
could not lead to more satisfactory results, the problem 
must be attacked in a different way by means of an 
“air” thermometer containing hydrogen under diminished 
pressure. Since the body of the paper was written, the 
author had made a first attempt at determining the boiling 
point by a constant volume hydrogen thermometer working 
under diminished pressure. The result was that this 
thermometer, which. gave the boiling point of oxygen as 
90:5deg. absolute or — 182:5deg., gave for hydrogen 21deg. 
absolute or 252deg. The three determinations that have 
been made are, then, as follows: (1) pure platinum 
resistance thermometer, 35deg. absolute; (2) rhodium- 
platinum resistance thermometer, 27deg. absolute; (3) 
hydrogen thermometer, 20deg. absolute. From this it 
appears that the boiling point of hydrogen is really lower 
than was anticipated. The experiment will be repeated 
with thermometers filled with hydrogen prepared from 


years. The report in question states that the result of tests 
with a portable photometer showed that 85 per cent. of the 
gas tested was below the parliamentary standard. Our 
contemporary explains that during the period of test the 
results found at the usual testing station placed on feeding 
mains show that good gas was being delivered. It proceeds 
to argue that the fixed testing stations are all on live 
mains, and are intended to permit a record to be made 
of the gas actually being sent through these mains. 
The services to the stations are carefully kept clean, 
with the same object. In the words of Section 8 
of the Gas Companies Acts Amendment Act, 1880, the 
results of the testing at a station are to show the illumi- 
nating power of such gas on that day at such testing place.’ 
Not everywhere. If the Act had been intended to ensure 
that every consumer should have the gas tested as it is 
actually sent into his premises, according to the plausible 
language of the report, it would have said so.” So our 
contemporary advances the barefaced plea that the con- 
sumer was not considered when the 1880 Act was passed, 
and that the standard was fixed for the benefit of the test- 
ing station only. Surely, it would be better to argue that 
so long as the gas company send round approved samples 
of gas to the testing station by hand each day, it might 
supply any quality of gas it likes through its mains. If the 


companies are specially careful to keep pipes going to test- 
ing stations clean, they are knowingly defeating the objects 
of the Act. Such special pleading is a disgrace to the gas 
industry. mE 
Liquid Hydrogen.—At a recent meeting of the 
Chemical Society, Prof. Dewar, F.R.S., read a paper on 
“The Boiling Point of Liquid Hydrogen as Determined by 
a Rhodium-Platinum Resistance Thermometer.” In his 
paper the author referred to the difficulties in liquefying 
hydrogen caused by the presence of air in the gas, and 
explained some experiments which had for their object 
the removal of this fruitful source of trouble. This is by 
no means easy, as quantities amounting to only a fraction 
of a per cent. accumulate in the solid state, and eventually 
choke the nozzle of the apparatus, necessitating the 
abandonment of the operation. Recently, the author had 
succeeded in obtaining 250 cubic centimetres of colourless 
liquid hydrogen, and this had been employed in a 
redetermination of the boiling point. Earlier observations, 
made with a pure platinum resistance thermometer, had 
given — 238deg. as the boiling point, and a new thermo- 
meter constructed from pure platinum from a different 
Source gave practically the same result. As this might 
be affected by some constant error, the determination 
was checked by employing & thermometer constructed 
from an alloy of rhodium and platinum, containing 10 
per cent. of the former. Alloys had been shown by Prof. 
Fleming and the author to differ from pure metals in 
showing no sign of becoming perfect conductors at the 
absolute zero of temperature, and a study of the rhodium- 
platinum alloy had shown that the change in conductivity 
produced by cooling from Odeg. to the boiling point of 
liquid air is regular, and may be represented by a straight 
line. As determined by the rhodium-platinum thermo- 
meter, the boiling point of hydrogen was found to be 
-246deg. Two ways of explaining the discrepancy 
between the two determinations suggested themselves. 
Pure platinum, although its resistance may be represented 
by a straight line almost down to the solidifying point of 
air, shows signs of a departure from regularity at about 
this point, and the curve may become asymptotic at lower 
temperatures. On the other hand, the resistance of the 
rhodium-platinum alloy diminishes less rapidly at these 
lower temperatures, and is much higher than that of pure 


different sources. The boiling point should be determined 
by the use of a hydrogen thermometer filled with gas 
obtained from the evaporation of the liquid hydrogen itself. 


New Transformer Diagram.—4A new method for 


obtaining the instantaneous valuations of the primary and 
secondary currents and the magnetic flux of a transformer 
is described by Mr. Baum in the February number of the 
Physical Review. The article in question is abstracted as 
follows in Mr. Carl Hering’s digest in the Electrical World: 


“Mr. Baum endeavours to express the instantaneous values 
of these three varying quantities with their angular 
relations, in terms of the self-inductance and resistance 
of the two coils and the impressed E.M.F. The resulting 
diagram is simple and applies to every possible case, and 
the method of obtaining it is said to be straightforward. 
The use of the diagram is probably only for giving & 
mental picture of the whole phenomena, but the algebraic 
results show that it is no more difficult to solve a 
transformer problem in this way than any problem in 
simple alternating-current series circuits. The assumption 
generally made that the secondary circuit is 90deg. behind 
the primary is nearly true for a small load, but becomes 
less true as the external resistance is reduced, and he 
therefore considers the assumption unnecessary. The paper 
is highly mathematical in character, but some of the con- 
clusions are of interest. In all problems concerning the 
primary or the line feeding it he shows that the transformer 
may be replaced by.a single coil ot a certain self-inductance, 
and the same resistance as the primary, the applied E.M.F. 
being replaced by one having a certain value, and in 
advance of the true E.M.F. by a certain angle. In this 
way it becomes possible to solve completely the problems 
of the multiple transformer circuit, each transformer being 
replaced by a single coil, the total current being obtained 
by geometric summation. This is on the assumption that 
there is a non-inductive load and no hysteresis. In general, 
however, any transformer may be replaced by a single coil 
having a certain coefficient of self-induction and equal 
resistance, and an E.M.F. whose value bears a certain 
relation to the real one, and at a certain angle. In the 
same way the solution of problems in the receiver circuit 
may be solved. He refers also briefly to the case of 
successive transformations." 
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THE ELECTRICALLY-DRIVEN MOUNTAIN ROPE 
RAILWAY AT MONT-DORE. 


The Elektrotechnische Zeitschrift contains a digest, signed 
“F. L.,“ of an article describing an electrically-driven 
mountain rope railway at Mont-Dore which recently 
appeared in the Revue Technique. As this railway is 
claimed to be the sole example of its kind in Europe, 
we take the liberty of translating the article. 

It appears that Mont-Dore boasts a sanatorium for the 
treatment of lung and throat diseases which has won great 


397 


The armature: coils of the 
separately on formers and secured in position by means 
of wooden pegs are readily interchangeable. Further, in 
order to secure the greatest possible degree of simplicity 
and reliability in running, the machine has been provided 
with stationary exciting coils. Since there is at present no 
reserve machine at disposal, it is, of course, important that 
any necessary repairs may be executed with maximum ease 


5 being wound 


and expedition so as to avoid interruptions in the working 


of the plant. 


The further data relative to the generator 
are as follows: 


favour in medical circles on account of the healing | Revolutions per minute. . 500 
properties attributed to the ozone-permeated forest air of | Output in kilowatttt . . 138 
the neighbourhood, and consequently enjoys considerable | Voltage in each phase ........................... 2,080 volte. 
patronage. Formerly ascent to the mountains could be | Line voltaggnghe . . . 5,600 „ 
made only on foot or horse, which circumstance led Mr. | Normal current in each phase 12 amperes. . 
A. Girauder to the conception of the electrically-worked | Instantaneous current in each phase ......... 22 „ 
cable railway under notice. The electrical portion of the | Number of armature coils........................ 18 
undertaking has been executed according to the plans of | Frequendg . . 50 
Messrs. Guitton and Co., the French representatives of the | Power factor at full load ........................ 0:85 
Oerlikon Engineering Works, Zürich. The requisite motive Efficiency at fullload ........................... 92 per cent. 
y e() Y «t 


Fic. 1. 


power is furnished by the Dordogne. In the generating 
station, which is situated in the valley 2:2 km. distant 
from Mont-Dore, three-phase current is generated at an 
initial pressure of 3,600 volts. This current is conveyed 
direct to an alternate-current motor designed to work at 
the above terminal pressure, minus, of course, the loss in the 
leads, so that transformation of the current between generator 
and motor from high to low tension is thus obviated. 

With a minimum consumption of 550 litres of water per 
second, possessing an effective fall of 31°5m., the turbine 
installed is capable of developing 1,600 h.p. in round 
figures, the total length of the water-race being 740m. At 
present one generator only is coupled to the turbine shaft. 


Fic. 2. 


This generator is of the Oerlikon inductor type, and is 
connected to the turbine shaft by means of a flexible 
coupling. A flywheel weighing 1,800 kg. is further 
provided, such a steadying medium being considered 
necessary in order to avoid the excessive jerk which 
would otherwise occur at the moment of switching the 
motor in or out of circuit, since the action of switching the 
motor in circuit may throw a sudden load on the generator 
of so much as 80 h.p. 


The excitation is provided by a small direct-coupled, 
bipolar, continuous-current dynamo, wound from 12 to 
15 amperes at 50 volts terminal pressure. In the station 
is also a small single-phase alternate-current transformer 
connected across one of the three phases of the generator 
which supplies current for illuminating the buildings, and 
at the same time serves in connection with a voltmeter to 
indicate the terminal tension of the generator—that is to 
say, a known ratio of the same. 

Fig. 1 shows the general arrangement of the N 
or motor station, where R is the starting resistance; M, 
motor; C C C, fuses; A, ampere-meter; J, three- pole 
cut-out ; G, three-pole switch (1, Fig. 2); V, voltmeter ; 
T, voltmeter transformer ; P P, etc., lightning arresters. 
The length of the line wires is 3:4 km. These consist of 
three bare silicum-bronze wires, each of 4mm. diameter, 
and are carried overhead by wooden masts, to which are 
attached double-bell porcelain insulators. Under normal 
conditions the loss of pressure in the leads amounts to 
8 per cent. 

‘The motor serving to work the railway is an asyn- 
chronous three-phase machine. Its armature has a drum 
three-phase: winding. In order to reduce the magnetic 
leakage to a minimum, the armature has been given an 
exaggerated diameter in proportion to its length, while 
the air-gap amounts to only O' 5mm. The phase windings 
are connected together on the star principle. Three 
collector rings are fixed to the shaft of the motor, before 
which non-inductive resistance consisting of spiral wires 
is switched upon starting up. The exciting system is 
12 polar, and since the frequency of the rotary field is 50, 
this accordingly corresponds to 500 revolutions per minute 
with the motor running light. Hence, as the slip amounts 
to about 2 per cent., it follows that the revolutions at normal 
load must be 490. At this velocity the motor yields 90 h.p. 
and consumes 15:5 amperes per phase at a phase pressure 
of about 2,000 volts. Suppose, now, we reduce the revolu- 
tions of the generator to 400 per minute, which corresponds 
to a frequency of 40, then the motor will suffer a corre- 
sponding reduction of speed to 392 revolutions per minute, 
at which velocity its output amounts to about 85 h.p. with 
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a consumption of 12:8 amperes at the constant phase- 
pressure of 2,000 volts. Starting up on load is consider- 
ably facilitated when the ascending car happens at the 
moment of starting to be located on an incline of 342 in 
1,000, and the descending car on a fall of 260 in 1,000, so 
that a partial balance exists. 

During the trial runs, however, it was frequently neces- 
sary to start up when the ascending car containing & double 
load was situate on an incline of 560 in 1,000, while the 
descending car (empty) rested upon a gradient of only 
260 in 1,000. But the motor proved, nevertheless, fully 
equal to the demand upon it. en the traffic over the 
line was at its height with a fully-loaded car in course of 
ascent and an empty car on the descent, the motor con- 
sumed 11:5 amperes running at à speed of 490 revolutions 
per minute. With the armature winding cut out—that is 
to say, when the motor is at rest—the primary winding 
takes 4:5 amperes. 

Since the two cars attached to the hauling cable make 
the ascent and descent alternately, it follows that upon the 
completion of each journey the turning direction of the 
cable drum, and, therefore, also that of the motor, must be 
reversed. For this purpose the reversing switch, shown in 
Fig. 2, is employed. The contacts 1, 2, 3 are connected 
with the three main leads ; O,, O,, O, represent the lever 

ivots from which three points branch the conductors, Mi, 

» Ms, to the motor. The three arms or levers of the 
reversing switch are actuated through a single handle. The 
contacts 21 and 3, as also 2 and 3}, are connected respec- 
tively together. When the switch arms rest upon the 
contacts 1, 2, 3, the connections are as follows: L, is con- 
nected with MI, L, with M, and L with Ms, and the 
motor's armature revolves in à certain direction. But in 
throwing the switch over to the contacts 1!, 2!, 3!, the 
following change is effected: L, is connected with M,, 
L, with M,, and L, with M, ; or, in other words, the motor 
is reversed. No alteration of these connections is possible 
during running, and the motor maintains its velocity inde- 
pendent of the gradient. 

After the two cars have crossed, the descending car 
enters upon the most abrupt part of its descent and draws 
the other, whereupon the motor assumes the function of a 

nerator, acting consequently as brake by sending a 

k current through the leads into the armature of the 
generator proper. e torque of the motor is transmitted 
to the cable dun through the medium of a driving belt 
and two toothed wheels. The speed ratios of the gearing 
are as follows: 


Revs. per min. 
Shaft of the three-phase motor 490 
Countérsbalt-LE- 5.5. 8 150 
Countershaft II. .............................. POR 38 
Shaft of the cable dru nnn . 4:76 


The hauling cable is composed of six strands of 19 wires 
each, the material used being Swedish steel, while the 
further data relating to the same are : 


Diameter of a single wire......... 2'2mm 
Diameter of the cable 55: Omm 
Weight of the cable per metre... 5:9 kg. 


Tensile strength of the wire 160:0 kg. per sq. mm. 
Tensile strength of the cable . 55, 8280 kg. per sq. mm. 


Factor of safety. ꝗͥ 10:0 


The length of the track is 458:88m., while the difference 
in altitude between the two extremities amounts to 
177:24m., the highest point being situate 1, 246 50m. above 
sea-level. The line is composed of a single track, except 
at its centre, where there is a cross-over 38m. in length. 
Further, the gauge ie 1m., and the weight of the rails 
employed 23 kg. per metre. The rolling-stock consists 
of two cars, each of which is capable of accommodating 
50 passengers. Their net weight is 5:035 tonnes each, of 
which 3:11 tonnes is represented by the car truck and 
brakes. 'The cars have four wheels of 550mm. diameter, 
are 9m. long, and 2:-4m. in breadth. 

The above-described railway enjoys the unique position 
of being the first example of its kind in France, and, indeed, 
the only motor plant in all Europe driven by means of 
high-tension three-phase current transmitted from a distance 
Without the agency of transformers. Its success, as will be 


gathered from the foregoing remarks, is largely due to the 
excellence of the work turned out by the Oerlikon Engi- 
neering Company, Ziirich, to which firm the Continent owes 
a mass of valuable pioneering work, of which the example 
under notice is but a small fraction. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The dissing of the Electric Arc. 
BY MRS. AYRTON. 


There are three ways in which any change that takes 
place in the electric arc may manifest itself: (1) by giving 
out sounds of various kinds or by becoming silent; (2) by 
changes in its electrical measurements ; and (3) by an 
alteration in the appearance of the crater, the arc, and the 
carbons. Only two of the many and varied sounds given 
out by the direct-current open arc seem to possess much 
significance—the hum and the hiss—and the causes of 
these are evidently connected with one another, for the 
hum never occurs except when the arc is on the point of 
hissing or has just been hissing, although it is quite possible 
to make an arc hiss and become silent again without any 
hum being heard either before or after. 

It is proposed in the present paper to discuss the arc as 
it passes from silence to humming and from humming to 
hissing, but as the changes that occur when the silent arc 
begins to hum make themselves perceptible to eye and ear 
only, and do not sensibly affect the electrical measure- 
ments, silent and humming arcs will be included under one 
head in the portion of the paper dealing with those measure- 
ments. It is, however, to the comparatively unexplored 
region of the direct-current hissing arc that I desire to 
particularly direct your attention this evening. 
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Fia. 1.—Open Arc—Curves connecting P.D. and Current for Constant Length 
of Arc. Carbors: Positive, 11 mm.; Negative, 9 mm. 


Some of the electrical measurements of the arc burning 
between two solid carbons 11mm. and 9mm. in diameter 
are shown ia Fig. 1, in which the curves connect the 
potential difference between the carbons with the length of 
the arc for scveral constant lengths of arc, both silent and 
hissing. It is important to bear in mind that before each 
observation was made the current and length of arc were 
kept rigorously constant for a sufficient length of time for 
the carbons to take their characteristic shape for that par- 
ticular current and length of arc, and long enough, there- 
fore, for the potential difference to have become constant 
also. Such an arc I propose to call a normal arc, as con- 
trasted with one arrived at in a haphazard fashion by 
suddenly giving the current some particular value and 
the arc some particular length, and making observations 
without giving the carbons time to acquire their proper 
forms. All the lines to the left of the curve A B C repre- 
sent silent arcs, while immediately to the right of this 
curve are dotted lines denoting a period when the arc is in 
the unstable condition that always divides the silent from 
the hissing arc; and still further to the right are the lines 
representing the hissing arc. : 
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As we are only dealing with hissing and humming arcs 
and with the silent arcs that are near hissing or humming, 
we need only discuss that part of Fig. 1 that is to the right 
of the line representing, say, 12 amperes, for that part 
includes all such arcs for each of the constant lengths. An 
examination of these curves shows that with the carbons 
used, and with what I have called the normal arc, the 
following results are met with: (1) when the length of the 
arc is constant and the arc is silent, it may be made to hiss 
by increasing the current sufficiently; (2) the largest 
current that will maintain a silent arc is greater the longer 
the arc; (3) when the arc begins to hiss, the potential 
difference suddenly falls about 10 volts and the current 
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and, while the largest silent current for, say, the 2mm. arc 
in Fig. 2 is 15:5 amperes, that for the same length of arc 
in Fig. 3 is about 49 amperes, or more than three times 
as great. 

Returning now to the subject of the dotted lines in 
Figs. 1, 2, and 3, it is plain that these divide the curves 
into two perfectly separate parts, governed by different 
laws. For to the left of the dotted part the lines are all 
curved, and curved differently according as solid or cored 
positive carbons are used, showing that with silent arcs the 
potential difference varies as the current varies, and that 
the law of variation is different with solid and cored 
carbons. To the right, on the other hand, the lines are all 
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FIG. 2.—Open Arc. Curves connecting P. D. and Current for Constant Lengths of Arc. Carbons: Positive, 9 mm: Cored ; Negative, 8 mm Solid. 


suddenly rises two or three amperes ; (4) when the current is 
constant and the arc is silent, shortening the arc will make 
it hiss; (5) for the hissing arc, the potential difference is 
constant for a given length of arc, whatever the current. 

It was Niaude t who, in 1881, first observed the fall of 
about 10 volts in the potential difference between the 
carbons at the moment the hissing began, and, although, 
perhaps, there is even yet a lingering notion that it ie only 
when an arc is short that it can hiss, I find that as far back 
as 1889 Luggin showed that however long an arc might be, 
it would still hiss were the current increased sufficiently. 
At the congress at Chicago in 1893 Prof. Ayrton first drew 
attention to the region of instability, or rather the region 
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straight, and more or less parallel to the axis of current, 
whether the positive carbon is solid or cored, showing that 
with hissing arcs the potential difference is the same for a 
given length of arc and a given pair of carbons, whatever 
current is flowing, and that this lsw is true whether the 
carbons be sored. or solid. In fact, some complete and 
sudden breakdown appears to occur when hissing begins, 
upsetting all the laws that have governed the arc while it 
was silent, and bringing the behaviour of cored and solid 
carbons into accord. Thus our subject divides itself quite 
naturally into two distinct portions, the one dealing with 
the arc when the breakdown is imminent, but before it has 
actually occurred—dealing, that is to say, with the pointe 
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Fic. 8.—Open Arcs. Curves connecting P.D. and Current for Constant Lengths of ae Carbons: Positive, 18 mm. Cored ; Negative, 15 mm. Solid, 


of blankness (notice the dotted portion of Figs. 1 and 2), 
5 with the impossibility of maintaining any 
nor are with a particular range of current for each 
length. At the same time he pointed out in Fig. 2, shown 
at Chicago, that whether the potential difference was 
descending as the current increased for, say, a 4mm. silent 
arc, or was ascending for, say, a 05mm. silent arc, it 
became quite constant for wide variations of current with 
a hissing arc. And, lastly, by a comparison of Fig. 2 with 
Fig. 5 he brought out the fact that the largest current that 
would fiow silently with any given length of arc was 
increased by using thicker carbons. For the carbons ^ 
Fig. 5 have about twice the diameter of those in Fig. 2 


at which the current is the largest that will flow silently— 
the hissing points as I shall call them ; and the other dealing 
with the arc after the breakdown has occurred, and when, 
therefore, the arc is really hissing. 

On examination of Fig. 1, the points of which were 
obtained experimentally with much care, it is seen that the 
hissing points lie well on the curve A B C, the equation to 
which I have shown elsewhere to be 


2:01 A — 29:02 (1) 
10:54 - 0:316 A 

where V is the potential difference between the carbons in 
volte, and A is the largest silent current in amperes. Or, 


V =40-05 + 


` 
* , 
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expressing the potential difference in terms of /, the length 
of the arc in millimetres, instead of in terms of the current 
at the hissing points, we have 


V —40:05 +2491 . (2) 


which shows that at the hissing points any given increase 
in the ncn of the arc causes an increase in the potential 
difference between the carbons that is simply proportional 
to the increase of length—that is to say, for every milli- 
metre that is added to the length of the arc, 2°49 volts is 
added to the potential difference between the carbons at 
the hissing point. From the above two equations I deduced 
the third—viz., 
P 117 A 11 66 
10:54 - 0:416 A 
and pointed out that, since } was infinite when 
10:54 — 0:416 A — 0, or when A= 25:5 amperes, 


no current greater than 25:5 amperes could maintain a 
normal silent arc, however long it might be made with the 
particular carbons used. Hence we may gather that for 
each pair of carbons the current that will sustain a normal 
silent arc has a maximum value, and that any current 
greater than this will make the arc hiss, however long it 
may be. 

o turn now to the arc when hissing has actually begun. 
It has already been shown that when the arc is hissing the 
potentia! difference between the carbons is constant for any 
given length of arc, and is therefore independent of the 
current; but no law has yet been given connecting the 
potential difference between the carbons with the length of 
the arc when hissing. This can now be found: from Fig. 1, 
by plotting the mean potential difference between the 
carbons for each length of arc when it was hissing, with 
the corresponding lengths of arc. In this way we get a 
straight line, the equation to which is 


V —29:25 42°75 1 . (4) 


How far equation (4) really sums up the facts may be 
seen from Table I., which gives the mean value of the 
observed potential difference between the carbons for each 
length of hissing arc, the potential difference calculated 
from equation (4), and the difference between the two. 
TABLRH I.—Hissina Arcs. Mean Potential Difference between 
Carbons for Different Lengths of Arc compared with same 


Potential Difference Calculated from Equation (4). Carbons: 
Positive, 11mm. Solid; Negative, 9mm. Solid. 


Length of are Mean P. D. between P. D. calculated Difference 
in millimetres. carbons in volta. from equation (4). in volte. 
3 0 


(3) 
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Equation (4) shows that, with the hissing as with the 
silent arc, a straight line law connects the potential 
difference between the carbons with the length of the arc. 
There is, however, this vast difference between the law for 
silent and that for hissing arcs—viz., that for silent arcs the 
law only holds for constant currents or for the currents at the 
hissing points, whereas for hissing arcs it holds whatever 
the current may be. Thus, while for silent arcs the 
constants which correspond with the terms 29'25 and 2°75 
in equation (4) are constant only for each separate current, 
and change when the current changes, with hissing arcs 
they remain the same whatever the value of the current 
may be. For instance, the equation equivalent to equation (4) 
for a normal silent arc with a current of four amperes is 


V —41:79 + 4-71 U 
and with a current of 12 amperes it is 

V — 39:85 + 2:05 U, 
but with the hissing arc the equation is 

V «29 267 2775 U, 


whether the current be one of 20 amperes or of 50, and 
whether the arc be normal or not. 

This brings me to the reason for the great importance of 
distinguishing between arcs that are normal and those that 
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are not. We have seen that with normal arcs of any given 


length hissing only starts when all the silent arcs have 


been used up, as it were—that is to say, when the current 
is greater than it can be with any silent arc of the same 
length. But with a non-normal arc of 2mm. I have been 
able to produce hissing with a current of 11 amperes, and 
to have a silent arc burning with a current of 28 amperes, 
the same carbons being used in each case. This apparent 
anomaly will be fully explained later, when we go into the 
causes that produce hissing. 

We are now in a position to find the law connecting the 
length of the arc with the change that takes place in the 
potential difference between the carbons when hissing 
begins. For if we call V the potential difference between 
the carbons at the hissing point with any given length of 
arc J, and V' the same potential difference when the same 
length of arc is hissing, then from equations (2) and (4) 


we get 
V-V'2108-—0326/ (5) 


which shows that the longer the arc the less does the 
potential difference between the carbons diminish whea it 
changes from silence to hissing. 

In 1889 Luggin found, by measuring the fall of potential 
between each carbon and the arc, that the principal part of 
the diminution of potential difference caused by hissing 
took place at the junction of the positive carbon and the 
arc. About three years ago, not then having come across 
any account of Luggin's experiments, I made some of the 
same sort myself and obtained the same result. I used 
two solid Apostle carbons, 11mm. and 9mm. in diameter, 
and the third carbon for placing in the arc was 3mm. in 
diameter. This last was somewhat thick, but it burnt well 
to a point in the arc, and thinner carbons burnt away too 
rapidly with the current I used—25 amperes—to give good 
measurements. The potential difference between the 
positive carbon and the arc was found by placing the third 
carbon in the arc as close as possible to the positive carbon, 
and measuring the potential difference between the two 
with a very “high reetitance voltmeter. This was easily 
done when the arc was hissing, but was impossible when 
the largest silent current was flowing, for then the mere 
insertion of the third carbon was sufficient to make the 
arc hiss. Accordingly the potential difference between the 
positive carbon and the arc when the largest silent current 
was flowing has had to be calculated from the formula I 
gave at the meeting of the British Association last year 
for calculating that potential difference with any silent 
current—viz , 


V — 31:28 + 


94-31 
m 


In Table II. two sets of currents are dealt with—viz., 
the largest silent current for various lengths of arc, and a 
hissing current of 25 amperes—and for each of these sets 
of currents and lengths of arc two potential differences are 
given—viz. the potential difference between the main 
carbons, and the potential difference between the positive 
carbon and the arc itself. 


TABLE II.—Potential Difference between Carbons, and Potential 
Difference between Positive Carbon and Arc with Largest Silent 
Current and with Hiasing Current of 25 Amperes. Carbons: 
Positive, 11mm. Solid; Negative, 9mm. Solid. 


Length ,-Largestsilentcurrent.— —Hissing current of 25 ampe.— 
of P.D P. D. between P.D. P.D. between 


are in between positive carbon between positive 

milli- carbons and arcin volts carbons carbon and 
metres. in volte. (calculated). in volts. arc in volts. 

(1) (2) (3) (4) (5) 

] .. 429 .. 321 ... 32°] 24:4 

2 .. 445 32:2 34:6 a 25:9 

3 — 475 323. 370 6 25 7 

4 .. 49 4 324 — 405 " 257 

5 .. 530 325 =a. 43:9 y 27 9 

6 55:5 32 6 45:0 27 2 


from column (3), and compare the differences. These 
differences are given in Table III. 
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TABLE III.—Diminution of Potential Difference between Carbons 
due to Hissing compared with corresponding Diminution of 
Potential Difference between Positive Carbon and Are. 
Carbone: Positive, 11mm. Solid ; Negative, 9mm. Solid. 


Diminution of P.D. 


Diminution of P.D. between positive 


Length of arc in between carbons 


millimetres. á carbon and arc 
due to hissing. due to hissing. 
(1) (2) (3) 
| E E I rr 77 
De OO ike 8 7:0 
CCC 105. ;ö; 6 6 
N „„ 67 
„ I toutes " 46 
500 OB 5'4 


Thus for the lengths of arc dealt with, hissing causes a 
mean fall of about 9:7 volts in tbe total potential difference 
between the main carbons, and a mean fall of about 
6°3 volts in the potential difference between the positive 
carbon and the arc. Hence of the whole diminution of the 
potential difference between the carbons caused by hissing, 
about two-thirds takes place at the junction of the positive 
carbon and the arc. | 

Further, my experiments showed that very little of the 
remainder of the diminution, if any, was due to a fall of 
the potential difference between the arc and the negative 
carbon ; therefore this remaining diminution must be attri- 
buted to a lowering of the resistance of the arc itself. We 
may sum up these results as follows: of the total diminu- 
tion of the potential difference between the carbons caused 
by hissing, about two-thirds takes place at the junction of 
the positive carbon and the arc, and the remaining third 
ager to be due to a lowering of the resistance of the arc 
itself. 

From Fig. 1 it might be supposed that, given the length 
of the arc, the increase of current that abruptly occurs as 
the arc starte hissing was as definite for that length of 
arc as the diminution in the potential difference. And 
this, for a long time, I imagined to be the case. But, 
while trying to find out what law connected the smallest 
hissing current with the length of the arc, I saw that the 
value of that current really depended on the circuit outside 
the arc. For, let 


E be the E.M.F. in volts of the generator, which we will 
assume to be constant and independent of the 


current ; 

T „ resistance in ohms of the whole circuit outside 
the arc ; 

„ length of the arc in millimetres ; 

A „ largest silent current in amperes ; 

V ,, corresponding potential difference between the 
carbons in volts ; 

A' ,, smallest hissing current in amperes ; 

V’ „ corresponding potential difference in volts ; 


A -A. 1. 


V-V r’ 

that is, the sudden increase of current when hissing begins 
equals the product of the sudden diminution of the 
potential difference into the conductance of the circuit 
outside the arc. 

TM A E-V 
SERR A E= v' 
But for a given hissing point, for example, B (Fig. 1), V. 
V', and A are all constants; therefore for such a point, A 
depends simply on E. 

n fact, for a fixed point, B, and a fixed line, FG, the 
position of the poin; F merely depends on the slope we 
give to the line E B F— that is, on the point on tho axis 
of potential difference we select for E. And a considera- 
tion of the figure shows that the distance between this 
point E and the axis of current measures E, the E. M F. of 
the dynamo. Consequently it now appears that the dotted 
linesinthe unstable region constitute records of the particular 
E.M.F.'s the dynamo was made to give on the various days 
when the experiments were made with the different lengths 
of arc, several years ago. 

Hence, when the largest silent current changes to the 
smallest hissing current for the same length of arc, the 
value of that smallest hissing current depends on the E. M. F. 
of the generator only. 


then E- V +Ar and E=V'+A'r, . 


Thus, it is possible, by choosing suitable E.M.F.'s, to 
make the sudden smallest hissing current have any value 
greater than that of the largest silent current for the same 
length of arc. It is evident from Fig. 1 that the smaller 
the E.M.F. of the generator, the larger will be the value of 
the smallest hissing current, for the lower down will E be 
on the axis of potential difference, and, therefore, the 
farther will the point F be along the line F G. This 
explains a circumstance that puzzled me greatly when it 
happened, but which is now perfectly comprehensible. 
Some years ago I was dens accumulators to maintain an 
arc, and employing as small a number of cells as possible. 
I was able to have quite a moderate current as long as the 
arc was silent, but as soon as it began to hiss, the current 
rushed up to sóme huge value, which would inevitably have 
ruined the cells if I had not had a cut-out arranged to break 
the circuit. Why the first hissing current should be so much 
4 than I was accustomed to find it with the dynamos 

ordinarily used, I could not imagine, but the reason is 
now perfectly obvious. The hissing current was so great 
simply because che E.M.F. of the cells was so small, and 
had it been possible to maintain a silent arc without any 
resistance in the outside circuit except that of the cells, 
which is what I was trying to accomplish, I might, except 
for the cut-out coming into operation, have had practically 
an infinite current wben the arc began to hiss. 

We now pass from the consideration of the electrical 
measurements of the arc to the appearance of the crater, 
arc, and carbons. Every alteration of the current and of 
the distance between the carbons naturally produces a 
corresponding modification of all parts of the arc, but until 
the value of the current attains a certain magnitude, which 
depends only on the length of the arc with a given pair of 
carbons, this change is one of degree merely, and not of 
character. A greater current simply produces a larger 
crater, a larger arc, and longer points to the carbons. 
When the special current is reached, however, a change 
which is no longer merely one of degree takes place in the 
crater. Instead of presenting a uniformly bright surface 
to the eye, this becomes partly covered with what appear 
to be alternately bright and dark bands in one or more sets 
of concentric circles, moving round different centres in 
opposite directions. The directions of rotation and the 
entire positions of the images change continually, and the 
motion grows faster and faster as the current is increased. It 
is impossible that these figures, which do not move too fast 
to be clearly seen by the eye in an image of the arc magnified 
only 10 times, should have escaped the observation of all 
those who have made a study of the arc, and yet, after a 
careful search, I can find no mention of them anywhere. 
When the current is so much increased that the motion 
becomes too fast for the eye to detect, the arc begins to 
hum, and then, as Mr. Trotter first showed in 1894, it 
rotates at the rate of from 50 to 450 revolutions per second. 
These rapid revolutions, which the unaided eye is incapable 
of observing, he discovered by the use of a disc having 
alternate arms and spaces, and kept in rapid rotation; but, 
in his account of his observations, he makes no reference to 
the relatively slow rotations which precede the hum. In 
fact, the rotations observed by Mr. Trotter appear to begin 
just where those I have been describing become too quick 
for the eye to see unaided, and end just as the arc begins 
to hiss, for he mentions that at 450 revolutions per second 
the arc breaks into a hiss. As soon as hissing begins the 
whole appearance of the crater changes again; a sort of 
cloud seems to draw in round a part of it, moving from the 
outer edge inwards, and varying continually in shape and 
position. Sometimes but one bright spot is left, sometimes 
several, but always the surface is divided into bright and 
dull parts, giving it a mottled appearance, as is slightly 
indicated in (b) Fig. 4. If, then, the current be diminished, 
so that the arc becomes silent again, the whole surface of 
the crater grows dark for an instant, then brightens in 
spots, and finally becomes bright again all over. 

The vaporous arc itself undergoes fewer modifications ; 
it preserves the ordinary characteristics of the silent arc 
while dancing circles hold possession of the crater, but 
when humming begins a green light is seen to issue from 
the crater, aad with hissing this becomes enlarged and 
intensified, till the whole centre of the purple core is 
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occupied by a brilliant greenish-blue light, as is indicated 
in Fig. 5. The shape of the arc now alters also. While it 
is silent er humming, no great difference can be observed 
in its form. With solid carbons it is rounded or pear- 
shaped according to its length, and has an appearance of 
great stability. But as soon as hissing occurs the arc seems 
to suddenly dart out from between the carbons and to 
become flattened out, as if under the influence of a centri- 
fugal force acting at right angles to the common axis of 
the two carbons. In Fig. 5 this flattened appearance is 
well marked, as it is also in (d) Fig. 6; and, indeed, these 
figures show that every part of the vaporous arc itself is 
involved in this flttening—the purple core, the shadow 
round it, and the green aureole—as if they were all revolv- 


ing with great rapidity round a common axis. And what 


SILENT. 


HISSING. 


Fic. 4.—Carbons: Positive, 9 mm. Cored ; Negative, 8 mm. Solid. Length of 
Arc : (a) 5 mm.; (b) 8mm. Current: (q) 8 5 amperes ; (b) 34 amperes. 


more likely than that this is the case, since, as has already 
been mentioned, the arc is revolving at the rate of 450 
revolutions per second at the moment that it starts 
hissing ? As regards the carbons themselves, the only 
A eere modification of the negative carbon that appears 
to be due to hissing is the formation of the well-known 
„mushroom at the end of that carbon with a short 
hissing arc. This mushroom, of which a good example is 
seen in Fig. 5, is well named, not only because of its shape, 
but also because of the rapidity of its growth, which is so 
great that while it is forming the carbons often have to be 
separated, instead of being brought together, to keep the 
length of the arc constant. 


HISSING. 


FIG. 5.—Carbons: Positive, 11 mm. Solid; Negative, 9 mm. Solid. Length of 
Arc: 15mm. Current: 28 5 amperes. 


And now we come to the most important of all the 
changes that take place when the arc begins to hiss—viz., 
the alteration in the shape of the positive carbon. During 
the course of his 1889 experiments, Luggin observed that 
the arc hissed when the crater filled the whole of the end 
of the positive carbon. He was thus the first to call atten- 
tion to the fact that there was a direct connection between 
hissing and the relation between the area of the crater and 
the cross-section of the tip of the positive carbon. My 
own observations in 1893 led to a conclusion somewhat 
similar to Luggin’s, but yet differing in an important par- 


ticular. It seemed to me that with hissing arcs the crater 
always more than covered the end of the positive carbon— 
that it overflowed, as it were, along the side. How far this 
is true will be seen from an examination of Figs. 4, 5, 6, 
and 7, which show the shaping of the carbons under various 
conditions with silent and hissing arcs. These figures have 
all been made from tracings of the images of actual normal 
arcs burning between carbons of various sizes. For Fig. 4 
the diameters of the carbons were the same, but the currents 
and lengths of arc were different. Fig. 5 is the image of a 
short hissing arc. For Fig. 6 the positive carbons were all 
of the same size, and the arcs of the same lengtb, but the 
current had four different values, while for Fig. 7 the 
current and the length of tbe arc were the same for both 
(a) and (b), but the diameter of one of the positive carbons 
was twice that of the other. The figures were carefully 
chosen with special reference to the shaping of the positive 
carbons. For with normal arcs the shape of the end of a 
POINT OF HISSING 


SILENT. SILENT. 


HISSING. 


^ 
(a) 12 in «ly ~ 


FIG. 6 Carb ns: Positive, 11 mm. Solid; Negative, 9 mm. Solid. Length of 
Arc: 2mm. Current: (a) 6 amp. ; (b) 12 amp. , (c) 20 amp. ; (d) 30 amp. 


positive carbon, even taken quite apart from that of the 
negative carbon and of the vaporous arc itself, is capable of 
revealing almost the whole of the conditions under which 
the arc was burning when it was formed. It is possible, 
for instance, with à normal arc to tell from a mere drawing 
of the outline of tbe positive carbon and of its crater, 
whether the arc with which it was formed had been open 
or enclosed, short or long, silent or hissing, burning with 
a large or with a small current for the size of the carbon. 
Take, for example, Fig. 4, and note the difference in the 
shape of the positive carbon with a current of 3:5 amperes 
as in (a), and with one of 54 amperes, as in (b). In the 
first case the tip of the positive carbon is rounded, so that 
the crater lies in its smallest cross-section ; in the second, 
the tip would be practically cylindrical for some distance 


SILENT. HISSING. 


+ 


Fig. 7.—Carbons : (a) Positive 18 mm. Cored, Negative 15 mm. Solid; (b) Positive 
9 mm. Cored, Negative 8 mm. Solid. Length of Arc: 5mm. Current: 25 amp. 


but that the crater has burnt away a part of the cylinder, 
making the tip look as if it had been sheared off obliquely. 
Comparing now the tips of the positive carbons when the 
arc is silent and when it is hissing in all the four figures, 
4, 5, 6, 7, we find the same difference. With all the silent 
arcs the tips are more or less rounded, and the crater lies 
in ita smallest cross-section, and consequently is less in area 
than any but the smallest cross-section. With all the 
hissing arcs, on the other hand, the tip of the positive 
carbon is practically cylindrical for a short distance at 
least, or would be but that it is sheared away by the crater ; 
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consequently the area of the crater is greater than the 
smallest cross-section of the tip, or, indeed, than the 
cross-section of the tip for some little distance along its 
length. 

We have now arrived at the real, the crucial, distinction 
between 8 silent and a hissing arc. When the crater occu- 
pies the end of the positive carbon only, the arc is silent; 
when it not only covers the end, but also extends up the 
sice, the arc hisses. Hence, the arc must be at the hissing 
point when the smallest increase in the area of the crater 
will make it begin to cover the side of the positive carbon, 
and this can only be when the tip of that carbon has very 
nearly the same crose-section for some little distance from 
its end—in other words, when its sides are nearly vertical. 
I shall now proceed to show that the extension of the 
crater up the side of the positive carbon is not the effect 
but the cause of hissing; that, in fact, hissing is produced 
by the crater becoming too large to occupy the end only of 
the positive carbon, and by its, therefore, extending up its 
side. This seems an absurdly simple and inadequate cause to 
produce such complicated phenomena as those belonging 
to the hissing arc, but it is the true one nevertheless. 
Before I proceed to prove this I will show how the laws for 
the largest silent currents with normal arcs, which have 
been already obtained from the electrical measurements, 
may be deduced on the above hy pothesis from Figs. 6 and 7. 
In Fig. 6 we have a series of four normal arcs of the same 
length, burning between solid carbons of the same diameter, 
but in (a) the current is 6 amperes, in (b) 12, in (c) 20, and 
in (d) 30 amperes. The bluntness of the tip of the positive 
carbon may be measured by the obtuseness of the angle 
ABC. In (a) the tip is very blunt, and the area of the 
crater is certainly less than any but the smallest cross- 
section of that tip, therefore the ars is certainly silent. In 
(b) the tip is less blunt, but the arc is still evidently silent ; 
in (c) the angle A BC is much more nearly a right angle, 
and it is plain that a very small increase in the area of the 
crater would cause it to burn up the side of the tip, therefore 
the arc is near the hissing point. In (d) the angle ABC 
is practically a right angle, the tip of the positive carbon is 
cylindrical, and the crater has evidently burnt partly up its 
side. Thus, keeping the length of the arc constant and 
gradually increasing the current must gradually bring us to 
a hissing point. 

Next, I have shown elsewhere that with a constant 
current the end of the positive carbon becomes rounder and 
blunter, and occupies a larger portion of the entire cross- 
section of the carbon rod the more the carbons are 
separated. Hence, the longer the arc, the greater must 
be the area of the crater, and consequently the greater 
must be the current, before the crater extends up the 
side of the positive carbon. Consequently, the longer 
the arc the greater is the largest silent current. Thirdly, 
it follows that when the current and the length of the 
arc have been increased to such an extent that the tip of 
the positive carbon occupies the whole cross-section of the 
carbon rod itself, no further increase in the size of the 
crater is possible without a part of it extending up the side 
of the positive carbon. Hence the largest silent current 
for a positive carbon of a particular diameter cannot exceed 
& particular value, however long the arc may be made. 
And, lastly, similar reasoning used in conjunction with 
Fig. 7 tells us that the thicker the positive carbon the 

reater must be the largest silent current for a particular 
ength of arc, which was one of the results deduced from 
the curves in Figs.2 and 3. Consequently, the fact that 
hissing occurs when the crater covers more than the end 
surface of the positive carbon and extends up its side, com- 
bined with our knowledge of the way in which the positive 
carbon shapes itself in practice, is sufficient to enable us to 
deduce all the laws given which govern the largest current 
that will flow silently with the normal arc under given con- 
ditions. It is also now obvious why, when the arc is not 
normal, it may be made to hiss with small currents or be 
silent with quite large ones. For suppose, for instance, the 
end of the positive carbon were filed to a long fine point, 
then a very small current would make a crater large enough 
to extend up the side of the point, and produce a 
hissing arc. Whereas, on the contrary, if the end were 
filed flat, so as to have as large a cross-section as possible, 


quite a considerable current could flow silently even with 
a short arc, for in that case it would require the current 
to be great for the crater to be large enough to fill up the 
whole of the end of the positive carbon. 

We come now to the question, why should the arc hiss 
when the crater burns up the side of the positive carbon— 
what happens then that has not happened previously ! 
In pondering over this question, the possibility occurred 
to me that, as long as the crater occupied only the end 
surface of the positive carbon, it might be protected from 
direct contact with the air by the carbon vapour surround- 
ing it, but that, when the crater overlapped the side, the - 
air could penetrate to it immediately, thus causing a ea 
at least of its surface to burn instead of volatilising. Many 
circumstances at once seemed to combine to show that 
this was the true explanation. The dancing circles I had 
observed, and Mr. Trotter’s stroboscopic images ; how were 
they caused but by draughts getting into the arc? Then 
the humming noise, which I long ago described as sound- 
ing like the wind blowing through a crack, was not this 
probably caused by the air rushing through a slight 
breach in the crater already getting near to the critical 
size? This air, pouring in faster and faster as the breach 
widened, would cause the arc to rotate faster and faster, 
sometimes in one direction, sometimes in another, accord- 
ing as the draught was blown from one side or the other. 
Then finally the air would actually reach the crater, burn 
in contact with it, and the potential difference would fall 
and the arc would hiss. In the open arc, whether silent 
or hissing, the outer envelope of the vaporous portion is 
always bright green. With the hissing arc the light 
issuing from the crater is also bright green, or greenish 
blue. What so likely as that the two green lights should 
have a common origin—viz., the combination of carbon with 
air. For the outer green light is seen just at the junction 
of the carbons and carbon vapour with the air, and the 
inner one only appears when air can get direct to the crater. 


(To be continued. ) 


DISCUSSION, 


The Preeident of the Institution (Mr. J. W. Swan, F.R.S.) once 
more assumed his customary poraa on of the chair. It should be 
mentioned that he was cordially greeted on making his appearance, 
as was also Mrs. Ayrton, who was frequently applauded as she 
proceeded with her paper. Particularly was this the case when 
she explained more fully her meaning by pointing to a diagram, 
or by a reference to the various phases assumed by an arc lamp in 
its silent or hissing moods when shown on a screen. At the close 
of Mrs. Ayrton’s observations 

The President said that if they followed the ordinary course of 
procedure, they would at oce proceed to the discussion of the 
paper to which they had listened ; but he felt that this was not 
an ordinary occasion, and thought the concluding words of Mrs. 
Ayrton justified him in departing so far from the customary usage 
a8 to reciprocate the expression of her sentimente on behalf of all 
present. She said she felt honoured by baving been allowed to 
contribute this paper to the Institution. He was sure that they 
on their part felt equally, and more than equally, honoured by 
Mrs. Ayrton having made this communication to them—a com- 
munication of a not ordinary description—a communication based 
upon elaborate, painstaking, exact observation and experiment, 
and on a reasoning followed out in the clearest way, and formin 
altogether, he thought, quite a model of scientific method o 
research. Perhaps he might be allowed to say before they pro- 
ceeded to the cold-blooded part of the business—namely, that 
of criticising the paper—which, however, it would be difficult 
to oriticise— perhaps he might be allowed to say he felt 
very much astonished at the great progress that had been 
made and the perfection that had been realised in the 
arc method of electric lighting. He remembered the time 
when the arc light was a perfectly new thing. He remem- 
bered the first arc lamps, and he remembered the spurtings 
and the hissings and the expansions in the earlier period of 
electric lighting by means of the arc, and which, as they now knew 
from the paper which had been read, were not due to the 
defects of the lamps, but in some considerable measure to the 
carbons themselves, for they were cut square, diagonally, or in 
some other way quite different from Mrs, Ayrton’s carbons, The 
arc light had now reached a point of perfection which, con- 
sidering the many circumstances which tended to its instability— 
circumstances which bad been beautifully illustrated that evening 
by these series of experiments—showed a high degree of perfec- 
tion, but one wbich might probably advance much further. 
Having referred to the practical applications of Mrs. Ayrton's 
discovery—for he could speak of it in no other terms—he went on 
to say that he was not going to move a formal vote of thanks, but 
would like to express, on his own behalf and on behalf of all 
present, their sense of the high honour done them by that lady in 
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coming there and giving them a most valuable contribution on 
electrical engineering procedure. He would now ask anyone who 
desired to make observations on the paper to do so. 

Prof. Silvanus P. Thompson having been invited to speak, 
remarked that as he did not wish to remain on that occasion an 
entirely silent arc, and as he had no wish to become a hiseing arc, 
but desired rather to appear as an adulatory arc, he would like to 
take that opportunity of joining in the congratulations the Presi- 
dent had expressed on the fact of this important paper baving 
been given to the scientific world. With the President's permis- 
sion he proposed to take up one or two points dealt with, and 
make a few observations on them. In the first place, it was clear 
that they had now got practically a new definition of the term 
‘ hissing arc." Having, with some little pleasantry, enumerated 
in detail what such an arc was capable of doing, including making 
a noise, showing a green colour, spurting, growing mushrooms, 
and so forth, he proceeded to ask whether an aro could be really 
considered a hissing arc when you could not hear the hissing? 
He then proceeded to make one or two humorous references, 
particularly to the open and enclosed arca as shown on the screen, 
and to their behaviour in regard to the drop of potential and to 
their hissing. Amid some manifestation of mirth by those 
present, he expressed a hope that Mrs. Ayrton would make it 
quite clear henceforth what was really to be the definition of this 
hissing arc. Adopting a more serious vein, he went on to 
discuss other points suggested by the paper, remarking tbat there 
remained a good deal to be discussed. Though it was proved that 
the hissing of the crater was undoubtedly connected with chemical 
action at the sides, yet there was much more to be explained. He 
concluded by again expressing hie very high appreciation of the 
remarkable piece of work Mrs. Ayrton had presented to them. 

Mr. W. M. Mordey said the President had so well expressed 
the feelings of them all as to the value of the paper and the 
admirable way this had been dealt with that he need say nothing 
on those points. He thought it was a record which would have 
practical results both on physics and also on the side which 
particularly affected them—electrical engineering. The interest- 
ing physical questions which had been dealt with were particu- 
larly important to them all, because of their bearing upon the 
question of the light-giving power of the arc. Mrs. Ayrton had 
not made it clear to him, however, whether instability was 
always an accompaniment of hissing— whether it was necessarily 
an accompaniment of hissing. If it was not, they need not 
always mind whether an arc did hiss. He bad only once been in 
a lighthouse when the light was on, and a hissing was apparent 
the whole of the time. He alluded to the fluted carbons used, 
remarking that Sir James Douglas, a former member of that Insti- 
tution, introduced to Trinity House this fluted form of carbon, and 
he believed it was always used in lighthouses round our coast. 
These catbone, he thought, always hiesed. But in this case there 
was an alternatiog current. He hoped Mrs. Ayrton would give 
them a paper on the hissing of the alternating arc, and on the 
physics of the alternating current generally. Going beyond the 
scope of the paper, he would like to mention a circumstance that 
attracted his attention, and which Mrs. Ayrton might be able 
to explain at some future time. There was in connection with 
alternating arcs a dark band seen which would, under certain 
conditions, increase or decrease in breadth. This bad nothing 
to do with the mechanism or with the electromagnet. But he 
would not touch further upon this, as it was beyond the scope of 
the paper. He merely mentioned it in order that they might have 
from Mrs, Ayrton, now that she had given them a paper on the 
hissing of the arc lamp, one on alternating currents. Might he 
also ask her to explain the cause of the granular appearance of 
the luminous surface of the carbons in the enclosed arc. This was 
N marked, and he would like to have the explanation. 

he discussion was then adjourned until April 13. 


RUNNING ALTERNATORS IN PARALLEL. 


As is well known in connection with the running of 
singleand multiphase alternate-current generators in parallel, 
itis necessary, previous to the operation of paralleling a 
fresh machine, to bring the same into synchrony with and 
up to the same terminal voltage as the machine already 
working on the bus bars. The attainment of the latter 
condition is facilitated by the use of voltmeters, while the 
first is usually accomplished through the medium of incan- 
descent lamps connected between the terminals of the 
machine already on the 'bus bars and the one to be 
paralleled, whereby the extinguishing of the lamps indi- 
cates the moment for paralleling. This method bas under- 
gone improvement in many respecta, so that it is possible 
to recognise which of the two machines is running the 
quicker. For convenience in paralleling, artificial resist- 
ances have hitherto been employed, in which case the 
machine to be paralleled, which is first of all run up light, 
besides being brought up to the same terminal pressure and 
deny as the generator already on load, is put on an artificial 
oad consisting of resistance wires, since this plan conduces 
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to steadier running than would otherwise be the case. 
Such artificial loads have in general proved efficacious. 
The one great drawback belonging to resistances of this 
nature is constituted by the high initial cost of plant to 
which they largely contribute. However, the arrangement 
enables alternators to be satisfactorily paralleled, though 
other methods have been devised calculated to more or less 
facilitate the operation of paralleling. 

But besides the difficulty common to the paralleling of 
alternators, there exists a further obstacle which repeated 
attempts have hitherto failed to satisfactorily overcome. 
This latter difficulty consists in separating two parallel- 
connected machines without affecting the terminal potential 
of the one which is to remain on the 'bus bars. The method 

atented by G. Dettmar, of Linden, near Hanover, described 
alow: aims at removing this difficulty, while it is, at the 
same time, also adapted to facilitate the paralleling opera- 
tion, being, moreover, considerably simpler than the arti- 
ficial load method with resistance wires. The invention, it 
may be added, is the outcome of exhaustive experiments 
aed investigations bearing upon the problem in question. 

As is well known, the speed of such engines as have 
hitherto found employment for driving alternators does 
not correspond at every instant. The reason of this 
want of uniformity in motion is obvious from the 
design of the steam-engine and the gasengine. If 
we represent the momentary speed of a steam-engine 
within one complete revolution of the flywheel, we obtain, 
assuming we have to do with a single-cylinder double- 
acting engine, the curve a; the straight line b represents 
the mean velocity. Now, it may be shown that the uniform 
running of a machine belonging to this type depends upon 
its load, and, indeed, the uniformity approaches nearer to 
a maximum the heavier the machine is loaded. Let us 
now imagine two similar steam-engines, to each of which 
an alternator is directly coupled, whose momentary speeds 
on full and light loads are represented by the curves a and c 
respectively (Fig. 1). 'The mean speed of the two machines 


is represented by the line b. Since the potential difference 
between the terminals of the alternators, assuming a constant 
magnetic field, is dependent upon the velocity or rate of 
cutting the field, it follows that this difference of potential 
must vary in the two machines at different moments during 
a complete cycle when one of the same is running on 
full and the other on light load, although the mean 
tension as shown on the voltmeter may agree. Ax, 
moreover, the moments in which the pressure generated 
by the alternators pass through the zero point are also 
overned by the velocity, it is obvious that these moments 
do not follow in equal succession—that is to say, the 
periods occupied by the successive pole-changes during a 
complete cycle are of various duration. Assuming that 
the alternators possess each eight poles, and the potential 
difference generated between the terminals of the loaded 
machine be represented by curve a, it follows from the 
above conditions that the curve belonging to the machine 
running light will have another form. The latter machine, 
as is apparent from curve ¢, runs slower during the initial 
half of a revolution than the loaded machine. Hence the 
potential difference generated during the first half of a 
revolution is less than that generated in the loaded 
machine; further, the period occupied for a complete 
change of poles is correspondingly greater, and we obtain 
the potential difference between the terminals of the 
machine running light represented by the line ci. 

As is obvious from the above representation, two machines 
which indicate differences of the above nature cannot be 
easily paralleled. The difference botween the respective 
terminal tensions is represented by the line d. This 
difference is so small as not to be discernible through 
the medium of the phasing lamps. The resistance of the 


405 


THE ELECTRICAL ENGINEER, MARCH 31, 1899. 


only circuit present in which a balancing of the difference 


between the respective terminal tensions can occur is very 
high, which condition excludes the origin of considerable 
currents. Moreover, the resistance offered by the phasing 
lamps is very high in comparison with that of the other 
resistances comprising the circuit. Suppose we now parallel 
the two machines. e one previously running light will 
immediately take up a portion of the load, at the same 
time attaining to a much greater degree of uniformity in 
its running. But the phenomena differ when an artificial 
load is employed. Should this be the case, the two driving 
engines then possess an equal degree of uniformity—or, 
rather, wantof uniformity—in running; while the alternators, 
on their part, consequently possess like curves, and may be 
paralleled in the usual manner without difficulty. Should 
it be a question, on the other hand, of withdrawing a 
machine from the 'bus bars, similar differences in the 
curves of the two machines to those instanced above will 
make their appearance, which it is impossible to remove in 
the same way. In withdrawing one of the alternators the 
output of the same is reduced by means of switching 
resistance into its exciting circuit, and at the same 
time partially shutting off steam to the driving engine until 
the load has been entirely thrown upon the other alternator. 
But when this stage is reached, a difference between the 
curves representing the tension existing between the 
terminals of the respective machines necessarily makes 
its appearance as before, and although the tension repre- 
sented by the curve d compared with the effective tension 
of the machine a, is relatively small, the current which 
it Originates is nevertheless very considerable, since the 
resistance and self-induction of the short-circuit, in which 
a balancing of the difference now takes place, is extremely 
low. Hence, even though the machine may run in perfect 
synchrony without delivering current to the external circuit, 
it cannot be maintained on the bus bars without current 
in its armature. In order to maintain the machine without 
current, the origin of the latter —i. e., the difference of 
tension, d—must first of all be removed. But this is 
possible only under the condition that the driving engine of 
the alternator to be withdrawn be provided with a load 
equal to that of the machine remaining under steam. How- 
ever, for thia purpose recourse cannot be had to the 
artificial load previously mentioned, since this would 
necessarily furnish load also to the alternator, thus 
preventing its armature current from being reduced to 
zero. There remains but one alternative at disposal—viz., 
the provision of an ulterior load. This is accomplished 
by Mr. G. Dettmar in a most simple manner—namely, by 
means of a magnetic brake arranged to act upon the 
flywheel of the driving engine. By regulating the 
magnetisation of this brake it is, of course, possible to vary 
the limits of magnetic induction, consequently also the 
momentum of the flywheel, and hence the load on the 
engine. 

Bat although we are compelled in providing for the 
satisfactory withdrawal of the alternator from parallel 
running to furnish a load for the driving engine indepen- 
dent of the former, this load may be made to serve also for 
the paralleling, since in the latter operation it is essentially 
a question of obtaining similar conditions relative to the 
momentary speed of the two driving engines. 


ELECTRIC LIGHTING BILLS FOR LONDON. 
(Continued from page 370.) 


The County of London and Brush Provincial Eleetrie 
Lighting Bill. 


The Select Committee of the House of Commons over which 
Sir William Coddington is presiding commenced the considera- 
tion of this Bill on the 22nd inst. The measure proposes 
extensive new works, amongst the number being generating 
stations at Camberwell, Wandsworth, in the parish of St. Luke, 
Middlesex, and in the parish of St. Thomas, Southwark. The 
counsel for the Bill were Mr. Pember, Q.C., Mr. Balfour 
Browne, Q.C., Mr. Moon, and Mr. Shaw. There were a large 
number of petitioners against the Bill. 

Mr. PEMBER, Q.C., opened the case, and said that the pro- 
moting company had a number of districts, some on the north 
side of the Thames and some on the south. In the north 
there were two fairly well defined groups of districts—viz., 


Clerkenwell, St. Luke's, Holborn, and St. Giles's and Mile 


End Old Town, St. George-in-the-East, and the Limehouse 
district. The southern district included Putney, Wandsworth, 
Streatham, Clapham, Tooting, Camberwell, St. Olave's, St. 
Saviour’s, etc. The company’s district of supply included a 
large number of parishes, and they had a very difficult outline, 
or series of outlines, to deal with in the way of mains and 
generating stations. The fewer generating stations a company 
of this kind could manage to do with the more economically 
would they be able to supply the large bundle of districts 
within their area. It was also essential, if the districts wore 
to be supplied in the most economical way, that the company 
should be able to carry their mains from point to point by as 
short routes as were practicable. These were two axioms which 
underlay a proper and effective and economical supply of elec- 
tricity. The object of the Bill was to enable the company 
to purchase additional land for the extension of its generating 
station at the City-road, on the Regent’s Canal. They proposed 
also the extension of their generating station at Wandsworth 
on the River Wandle, and they asked the committee to give 
them power to purchase by compulsion a site for a generating 
station in the parish of Camberwell on the Surrey Canal. 
Powers were also sought to enable the promoters to lay mains 
to connect their various stations with outlying areas of supply 
through the intervening districts where necessary. Lastly, the 
promoters proposed to modify the provisions of Section 9 of the 
Electric Lighting Act of 1882 as to the accounts to be rendered 
by the company. 

Mr. WonsLEY Taytor, Q. C. (for the London County Council), 
said that, in order to save the time of the committee, the various 
petitioners had held a preliminary consultation. Practically the 
whole of the opponents were present, and they had come to 
such an arrangement as, he ventured to think, would materially 
shorten the labours of the committee. The Bill was an exceed- 
ingly complex one, and there would, no doubt, be individual 
points raised ; but the petitioners had grouped themselves as 
well as they could, having come to the conclusion that there 
were certain petitions which involved substantially the same 

int. 

Per. PEMBER, in drawing attention to the report of the Com- 
mittee on Electrical Energy, which sat last year under the 
presidency of Viscount Cross, said that the committee had, 
after due consideration, arrived at the conclusion that the 
proved public advantage of an electrical supply sufficiently 
warranted the granting of compulsory powers for the acquisi- 
tion of sites to local authorities or corporate bodies for the 
purpose of supplying electrical energy. The committee had 
reported that, after examining the question whether 

a site for a quo Station should be given where it was 
not within the area of supply, they were of opinion that 
owers of compulsorily acquiring sites for stations, and of the 

ands or easements necessary for the laying of mains, should 
be conferred on condition that the district authority affected 
should have the same right of petitioning or opposing as 
though they were an authority within the area of supply, and 
that like powers should be given to the authorities through 
whose districte pipes were laid. In regard to the opening-up 
of streets between such outside generating station and the 
area of supply, the report recommended that such power 
should be given, but that the local authority should have 
the option of themselves opening-up the streets at the 
undertaker's expense. It was also recommended that, where 
the area of supply extended over numerous districts, the 
granting of such compulsory powers should depend upon 
whether sufficient public advantage could be shown in the 
laying down of plant for high voltage. He would not have 
troubled the committee with these matters had not the promoters’ 
area of supply run into a number of districts, and had he not 
thought that the report of Viscount Cross's committee had a 
bearing on some of the allegations made in the petitions. 
Then, as to the power of purchase by the local authorities at 
the end of 42 years, the committee had 5 from the prin- 
ciple of the Act of 1882, electrical energy no longer being confined 
to lighting purposes, and reported that it seemed undesirable 
that local authorities should purchase an undertaking supplying 
energy in bulk with a few mains at a high voltage as a system 
with distributing mains at a low voltage, and to provide for any 
cases where it might be desirable it was suggested that power 
should be given to the Board of Trade to insert a purchase clause 
if satisfied that there was good reason for so doing. The pro- 
moters did not wish to go beyond or unduly press the report of the 
Electrical Energy Committee, which did not, of course, over-ride 
the decision of the present committee, but he had no doubt that 
proper weight and consideration would be given to the conclu- 
sions that committee had come to. After a detailed examina- 
tion of the petitions against the Bill, the learned counsel said 
that among the main objections urged against the Bill was that 
put forward by the London County Council, whie 1 deemed it 
faulty in not providing a power of purchase by the local autho- 
rity. But the County Council did not seem to learn anything. 
The Acts of 1882 and 1888 quoted by them were passed when 
electrical energy was in its infancy, and, besides, the Council 


406 


THE ELECTRICAL ENGINEER, MARCH 31, 1899. 


were not the purchasing body, but the local authorities, who 
were independent of the Council. The objection set forth in 
the Bethnal Green petition, that it was unnecessary for the pro- 
moters to come into their district, as the supply generated there 
would be for use in other districts, had, as he had pointed out, 
been considered and dealt with by Viscount Cross's committee. 

Mr. Preece, chairman of the Institution of Civil Engineers, 
and consulting engineer to the Post Office, was the first witness 
called, and, examined by Mr. Moon, said there were upwards 
of 50 electrical generating stations in London, and if small 
Stations continued to be erected they would by their number 
ultimately become a nuisance. A far preferable plan would 
be that electricity should be supplied in bulk from a few 
central stations scattered along the river or by the main lines 
of railway. The larger the station and the more continuous the 
output the cheaper per unit would be the electricity. The pro- 
posed sites he hed inspected, and he considered them to be 
admirably suited for the purposes for which they were to be 
used. They would enable a supply of electricity to be afforded 
for some years, and they were not likely to be a nuisance to the 
neighbourhoods in which they were. If the plant could be kept 
at full work for 24 hours, the price at which electricity could be 
supplied would be 1d. per unit. If the works at a generating 
station could be kept in full work for 15 hours, the price might 
be brought down to 2d. With the plant only in full work some 
three hours a day, as at present, the supply could not be given 
at less than 44d. per unit. He looked to the Metropolitan 
Railway Company using electricity in the future, and also to 
the London County Council using that motive power for its 
tramway system. There would then be a large current required, 
and the supply would be obtained in part from some of the 
proposed works. 

If your expectations are realised, what will the cost of elec- 
tricity be reduced to 1—If we assume that the electric light now 
could be supplied at 44d. per unit, and if we could from these 
great central stations secure the supply of current for tramway 
and electric railway purposes during 12 or 14 hours a day, the 
cost of electric lighting in London would come down to 3d. per 
unit or 24d. 

Cross-examined by Mr. WoksLRY TAYLOR: He did not know 
a case in which Parliament had been asked to sanction a gene- 
rating station for purposes partly unauthorised by Parliament. 

By Mr. Lewis Cowar (for the Fulham Vestry) : Seeing that 
Fulham was taking measures to supply electricity itself, it would 
look like unfair competition for the promoters to go into that 
district. 

The proceedings were adjourned. 


On Thursday, March 23, Mr. Lawson, C.E., examined by 
Mr. Pember, Q.C., said he was engineer and manager to the 
promoting company, and had been so during the construction 
of the whole of their works. They had generating stations at 
St. Luke's and Wandsworth, and were seeking power to estab- 
lish another in Camberwell. The present generating stations of 
the company in St. Luke's had a capacity of 70,000 8-c. p. lamps. 
The proposed addition would give shaw a capacity for supplying 
120,000 lamps. The demands on the company were largely 
increasing in St. Luke's, Clerkenwell, and also in Holborn and 
St. Giles, and in Wandsworth. At the latter place, when the 
present site was enlarged, they would have a capacity to supply 
240,000 8-c.p. lamps and would possess 10,600 h.p. At Camber- 
well they would get under the Bill, with their existing works, 
about the same capacity as at Wandsworth. But in all 
cases 25 per cent. must be taken off for reserve. The 
demand of Wandsworth would be for 180,000 lamps in five 
years, in Camberwell 100,000 lamps, and in St. George- 
the-Martyr and St. Olave parishes (supplied from Camber- 
well) 30,000 lamps, making, altogether, 310,000. In all the 
areas the demand in five years was expected to reach 440,000 
lamps. With regard to the proposed Camberwell station, it 
would be situated on the Peckham branch of the Surrey Canal 
belonging to the Surrey Commercial Dock Company. The site 
was a good one for the purpose. The company would be able 
to get all the water they required for condensing. All the water 
taken for condensing pur would be returned into the canal, 
the water for the boilers being taken from the water company’s 
mains. The site would not only be convenient as affording an 
access to water for condensing, but would be advantageous as 
affording cheap carriage of coal, and both these conveniences 
formed important factors in the economical production of elec- 
tricity. The company did not at present want to connect their 
works north of the Thames with those on the south side. They 
did, however, desire to connect all the works on the north side, 
and to connect all these on the south side with each other. It 
was necessary to go through part of Bermondsey to supply St. 
Olave's and St. George-the-Martyr. St. George's-in-the-East 
was asking for a supply of electric lighting, but the company 
could not get there without the compulsory powers sought in 
the Bill. With regard to the petitions against the Bill, those 
of the landowners and occupiers whose property would be 
interfered with in the main resolved themselves into questions 


of compensation. In the matter of charges, the company had 
offered an all-night supply for 3d. per unit, the ordinary charge 
being 7d. for the first hour and a half and 3d. afterwards. As 
to account keeping, at St. Luke's there were three separate 
systems of accounts, two of which applied to the one district of 
Holborn. They had to do that because the company had obtained 
three orders. The supply for the whole of that district came 


from one place, being produced by the same set of engines. In 


the case of Camberwell the circumstances were different, as the 


company had a separate purchase claim in regard to that place. 


They had therefore excluded it from the accounts clause in the 


Bill. 


By Mr. Castle Q.C. (for St. Luke's, Middlesex): There 


was room at the St. Luke's generating station for two more sets 
of engines. The works were sufficient for the district at present. 
But even if they were not proposing to supply the outlying 
districts they would have to come to Parliament for power to 


extend their works. 
By Mr. Worsley Taylor, Q.C. (for the London County 


Council) : The company were seeking to supply 12 new districts, 
covering 28, 


000 acres, with a population of 1,215,000. He did 
not think that the company would require further generating 


stations for these districts. They would extend the existing 
stations. 


By Mr. Earle (for the Vestry of St. Mary, Battersea): The 


company had illegally laid down mains in the Battersea dis- 


trict, but the Court of Appeal had allowed those mains to 
remain. The promoters had applied for an order to supply 
Battersea, but it had been refused. They were not asking for 
permission to supply Battersea in the present Bill The 
Battersea Vestry had been most vindictive in their treatment 
of his company. 

By Mr. Arnold Statham (for the parishes of St. Mary, 
Islington, and of Lambeth): The promoters were seeking to 
traverse the district of Islington in order to supply Hackney. 
They had applied to the Board of Trade for an order to supply 
Hackney.— What is to prevent you in the future saying, We 
have got our mains close up to the houses in Islington. Why 
should we not supply them? "—We will, if you like, give you 
an undertaking not to do that. 

By Mr. Talbot (for the Camberwell Vestry): The Camber- 
well Vestry had a purchase clause in the company's original 
provisional order relating to that district. It was proposed to 
use the new generating station in Camberwell for the supply of 
the whole of their southern districts in case of emergency. It 
was not proposed to go east of Camberwell. 

By Mr. Dickinson (for the District Board of Wandsworth): 
The Wandsworth generating station would be used if necessary 
for the supply of outside districts. The local authority had the 
right to purchase after a specified period, but only that part of 
the undertaking used for the supply of Wandsworth. When 
the proposed works were carried out it would be impossible to 
dissociate the part of the works supplying Wandsworth from 
the part supplying other places. 

On Friday the cross- examination of Mr. Lawson was 
continued. 

Cross-examined by Mr. Vesey Knox (for Shoreditch and 
Lee), Witness said the company proposed to carry their mains 
through Shoreditch to supply districts beyond, the object being 
to secure economy. He had estimated what it would cost to 
put up generating stations and to lay cables under the Bill. 
The cost of the extension in St. Luke’s would be £33,000 or 
£35,000. The total cost of the cables which they should run 
under Shoreditch would be less than £10,000. The total 
expenditure contemplated under the Bill would be something 
like what it had been in the past. They might want to spend 
some £432,000. The company had. spent £58,866 in the 
northern district and an additional £15,000 in Holborn. In 
Wandsworth they had spent £243,512 and in Camberwell 
£45,900. The total expenditure of the company— which 
included expenditure in the provinces in connection with other 
undertakings— was £562,587. The total called-up capital of 
the company was £400,000 of ordinary shares and £200,000 
preference shares at 6 per cent., on which they got a substantial 
premium. They had also £200,000 out of the authorised, 
£400,000 of 44 per cent. debentures issued at 108. Those 
totals referred to other districts besides London. They had not 
paid any interest up to the present on the ordinary shares. 
They did a financial business as well as the business of an 
electric lighting company. 

What has been your total amount of profit apart from that 
which you have made by financial operations ?—Last year, 
after deducting rents and establishment charges, etc., we made 
£17,375. We had no financial operations last year. Our 
financial operations consisted in finding capital for undertakings 
in the provinces and in London. 

And for promoting electric lighting companies 1— Witness 
demurred. 

The CHAIRMAN : I do not think we need go into this. 

Mr. Vesey Knox: But it serves to test the bond fides of the 
proposal. We say this is all a promoters’ scheme for the 
purpose of finance, and for no other purpose, 
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Witness : So far as London is concerned this is an electricity 
supply company, and it seeks its power in that capacity alone. 

Cross-examination continued, Witness said the company 
last year supplied in London, to a population of 830,000, 
917,000 units of electricity. If the company had a station on 
the Thames they would be able to obtain their coals at 1s. 6d. 
less per ton. But they could not obtain land for a station on 
the Thames. Besides, the cost would be prohibitive. 

In re-examination by Mr. Pember, Q.C., Wrrxzss said the 
proposed increases and the construction of the new generating 
station at Camberwell were necessary for the supply of the 
company's present district, whether they got fresh ones or not. 
With regard to the charges made by the company and those of 
the local authorities who supplied electricity, it should be borne 
in mind that a local board could get out of a good deal of capital 
expenditure by using existing offices, by employing its present 
servants in connection with the supply of electricity, and by 
arranging their accounts how they liked. Last year, he believed, 
Shoreditch had borrowed £20,000 from the rates, for which 
they had paid no interest. Then their machinery was not 
rated, though they took uncommon good care to rate the 
company's. 

By the Chairman: The company did not propose to take 
any new areas of supply under the present Bill. They only 
asked for rights of way and sites for extension of existing 
stations and for a new station. 

By Mr. Colville: If the committee did not pass this Bill, 
the company would not have legal power to extend their station 
at Wandsworth so as to enable them to meet the demands 
which would in the future be made on their resources from 
Camberwell. 

Sir FREDERICK BRAMWELL, examined by Mr. Balfour Browne, 
Q.C., said he had visited the site of the proposed extensions 
and of the proposed new generating station at Camberwell, and 
he agreed with what had been said by the last witness as to the 
necessity for and the capacity of the sites. In his view they 
were admirably adapted to the purpose, in St. Luke's and 
Wandsworth with respect to those portions now at work and 
the additions proposed to be made, and in Camberwell, where 
the site was practically a repetition of that at St. Luke's. It 
was important that the company should have water for con- 
densing and for the carriage of coal and machinery and materials. 
The proposed new station would be on the Surrey Canal. To 
have it there would conduce to economy of production, which 
would be to the benefit of the public. If it was not there, they 
would have to go without water and use non-condensing engines. 
The number of generating stations should be as few as possible. 
There would be no danger of electrolysis to the mains of the 
Chelsea Water Company. 

Mr. ViaERS, surveyor, gave it as his opinion that in the case 
of none of these sites proposed to be acquired was there any 
circumstances of such peculiarity as would render adequate 
compensation impossible. 

Mr. Lawson, recalled, said that the £35,000 he had mentioned 
would be for the cost of extending the buildings along the 
‘canal, but not for laying the mains. The total expense under 
the Bill would be some £200,000. 

This concluded the promoters' case. 

Mr. Cripps, of the firm of Gooddy, Cripps, and Co., who 
were petitioners against the Bill, gave evidence to the effect 
that the acquisition of his wharf under the Bill would ruin his 
business asa marble merchant. This district was the seat of 
the marble trade, four-fifths of the London business being done 
in the neighbourhood. His firm did two-fifths of the whole 
business, and if they were driven from the canal it would be 
to the advantage of their rivals. 

The committee then adjourned until the next day. 


BRIGHTON ELECTRICITY WORKS. 


The Brighton electric lighting accounts for the year 
ended Dec. 31, 1898, have just been published. The total 
expenditure to this date amounts to £237,987. 3s. We 
give herewith the revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc. : 

REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and 
all expenses of placing the same on 


tho work thon Irt as £7,104 6 2 
Oil, waste, water, and engine-room 
% rcs ere coe Er oR raais 952 2.1 
Wages at generating station 3,493 14 O0 
Repairs and maintenance : buildings, 
£391. 14s. 8d. ; engines, boilers, 
dynamos, accumulators, etc., 
£1,352. IIS. 7d. ........... sore Fav eran 1,744 6 3 
— 13,224 8 6 


Distribution of Electricity. 
Wages and other remuneration to 


linesmen, fitters, labourers ......... 626 2 11 
Repairs, maintenance, and renewais 
of mains of all classes, including 
materials and laying the same ...... 149 9 3 
Repairs, maintenance, and renewals 
of transformers, meters, switches, 
fusea, and other apparatus on con- 
sumers' premises . 607 1 5 
Outlay for works executed on account 
of customerrerre e t 500 14 7 
— 1,883 8 2 
Public Lamps. 
Fe installations ............ 366 9 10 
Attending public lamps, and repairs, 
including materials supplied......... 3,437 7 9 
— 3,803 17 7 
Rates and taxes eene 1.208 19 7 
Management Expenses. 
Salaries — engineers department 1.932 7 6 
Stationery and printing.................. 233 19 10 
Registrar of stock, and stamp duty 181 9 4 
General establishment charges 36 0 7 
2,583 17 3 
Special Charges. 
Insuranceeeess 134 8 6 
Law expensen . 7 15 0 
142 3 6 
Total ex penditure U w . . 22, 846 14 7 
Amount carried to net revenue account. .. 19,200 0 0 
Balance to be carried to next account to provide 
for bad debt ee ———— 147 16 5 
£42,184 11 0 
Cr. £ ad. 
Balance from last account, £110. 13s. 4d.; less bad 
debts written off, £51. 166 .᷑.Ei eene 58 17 4 
Sale of current per meter: 820,985 units at 7d., 
£23,945. 7s. 11d.; 1,277,811 units at 14d., £7,986. 
Es D I 31,931 14 2 
Public lighting: 56,475 units at 7d., £1,647. 3s. 9d. ; 
493, 130 units at 14d., £3,083. 188. 9d. ; attending, 
etc., £3,437. 78. 9d ; installation works, £366. 
Os LOG REN NOR REDE 8,535 0 1 
Rental of meters and other apparatus, work 
executed on account of customers, rente, and 
miscellaneous charges .. M 1,668 19 5 
£42,194 11 0 


| GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ se d. 
Capital—amount received, £223,155. Os. 2d. ; leas 

premiums, etc., on stock issued, £9,611. 6s. 9d. ; 

and amount appropriated for extinction of stock 

and accumulations of interest thereon, £21,984. 


II/. ³ðVüi y seers 191,559 1 6 
Premiums on stock issued, £13,118. 3s. ld. ; less 

discounts and costs and expenses of issuing stock, 

£23,500. 162. l 9611 6 9 
Sundry creditorrE˙ꝛ ü DU pÿ . . — 10,628 9 8 
Customers’ deposit seeceeees 974 5 4 
Interest accrued du. q 903 11 6 
P. oportion of appropriation in respect of sinking 

funde accrued due............... . meee 4474 7 9 
Revenue account — balance at credit thereof ......... 147 16 5 
Net revenue account — balance at credit thereof 6,802 0 7 
Dees resse en vuseiod sweuaedeeetedans 4,130 1 4 
Reserve fun aa S xav MESSER aao Ode 6,937 11 5 
Surplus account— viz., contributions to loans fund 

for extinction of stock and earnings of fund to 

Dec. 31, 1898, £22,523. 10s. 5d. ; less premiums 

and costs of stock purchased for extinction, 

£638. 188. Od. ccuisassaice: eit corn nena on Een sav e 21.984 11 11 

£258,153 4 2 

Cr. Assete. £ 8. d. 
Capital account amount expended for work. 237,987 3 0 
Stores on hand at Dec. 31, 1898: coal, £208. 3a. ; 

oil, waste, etc., £289. 15s. 2d — . . 497 18 2 
Sundry debtors for current supplied to Dec. 31, 

I ——— —— € 12,779 18 6 
Other debtorsnpAꝛPœꝑ ! 72 5 2 
Engineer's ad vandte. tt . . 50 0 0 
Reserve fund investment. . 6,765 19 4 

£258,153 4 2 
STATEMENT OF ELEOTRICITY GENERATED, SOLD, ETC 
Quantity generated m n NILE EPE PUE Vb 51 05 
; ublic lamps : 
Quantity sold {Piirat pase fone by meter 2,098,796 
Total sold Pero er Roa PPP AES ERN FE EET Er 2,648,701 
Quantity used on worke ................ een 158,198 
Total quantity accounted foocãn . . 2,806,899 
Quantity not accounted for. s... J 435,118 
Number of public lamps (257 arc lampe, 941 incan- 
descent lampe) . . . . —Á—— — — 1,198 
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COMPETITION IN THE CITY. 


The Board of Trade enquiry which has been 
commenced this week at the Guildhall with respect 
to three applications for electric lighting provisional 
orders for the City of London opens up the general 
question of whether in this case competition is 
advisable. The three applicants for powers to 
break up the streets have a stiff battle before 
them, as they have not only to prove that com- 
petition is advisable, but also that they individually 
are the best able to take up the work. The relative 
merits of the three electric lighting companies 
which are seeking to obtain the valuable con- 
cession we do not propose to discuss, but rather 
prefer to look at the matter from the general 
public's point of view. In the first place, the great 
contention put forward in favour of granting a 
second company power to compete is that the present 
charges are high. "This is correct, but unfortunately 
it cannot be said that the present company is paying 
unduly large dividends. The reduction in charges 
effected by the sliding scale of prices put in force 
last year has resulted in a reduced dividend, 
which, although partly due to the open winter, 
is mainly accounted for by the lower price 
obtained for the electric energy sold. This 
now stands at 6°22 pence per unit. This average 
figure is not the highest for Greater London, 
but is exceeded by three other companies. The 
fact remains, however, that with lower prices, 
higher dividends have been earned elsewhere, and 
the general public rushes to the conclusion that the 
City of London Electric Lighting Company is badly 
managed. This charge cannot, in our opinion, be 
justified, as the nature of the demand for lighting 
in the City is the chief factor in the above results. 
To put the matter briefly, nearly 75 per cent. 
of the lamps connected to the mains in the 
City are on, at the same time, as against 
50 per cent. in other London companies. This 
means that the capital of the City Company must 
be practically 50 per cent. more than it would be 
elsewhere, and consequently for equal rates of 
charge proportionately less dividends are to be 
expected. The company has naturally adopted the 
other alternative and kept up the prices. Assuming 
that another company does get powers in the City, 
and does charge lower rates, it will not in conse- 
quence change the office hours of business men, and 
presumably, therefore, the financial results will be none 
too good. The new concerns will have to lay mains 
in all streets, and we believe that the capital required 
for a given output will, owing to the crowded state 
of the ground under the narrow streets of London, 
be even greater than that of the present company. 
The ultimate advantage of the ratepayer is what we 
have to consider, and hence the disturbance to 
business during the laying down of these mains 
must be taken into account. This is a very serious 
matter, and entails an indirect loss, which has to be 
borne by all, whether electric light consumers or 
not. Assuming, however, that the competition is 
allowed, and that the present company reduces its 


charges, we have even then no guarantee that the 


two rivals will not maintain equal rates, so that 
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competition will quickly cease. The argument that 
the proposed reduction to fivepence as a maximum 
is quite enough is not correct. Even on the pre- 
sent year's balance-sheet such a reduction would 
not much more than wipe off the balance used for 
dividends on the preference and ordinary shares. 
In fact, we believe that the lower rates would pay the 
present company well, owing to the greatly increased 
demand. Finally, we come to the question of the 
Corporation’s position as regards repurchase of the 
electric light undertakings in the future. In this 
respect the introduction of competition ia to be 
strongly deprecated. On the whole, we believe that 
the interests of the ratepayers in the City are in this 
case served by keeping the electric lighting of the 
City in the hands of one company, or, better still, 
by the Corporation taking over the present company 
and doing the work itself. 


— —— [AU —— —— Á—M nti 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


QUESTIONS AND ANSWERS. 


If the gentleman who has written to us from Bristol 
with respect to the above will send his name and address 
Ee n be pleased to forward his letter to “J. C. R.“ 


ELECTRIC LIGHT EXTENSIONS AT 
HAMMERSMITH. 


The inauguration of the first extension of the electric 
station and the street arc lighting took place on Monday 
last, March 27, when the members of the Vestry were 
shown over the generating station, under the guidance of 
the consulting engineer, Mr. A. H. Preece, A. M. I. C. E. 
The extensions consist of a new engine-room, 40ft. long by 
27ft. wide, with rectifier and pump-room annexe, designed 
by the Vestry’s surveyor, Mr. Hugh Mair, M. I. C. E.; two 
engines of 600 h.p., built by Messrs. Robey and Co., 
Lincoln; two alternators of 300 kilowatts capacity, 
built by the Electric Construction Company, Wolver- 
hampton; one Ferranti main feeder switchboard ; one 
water-tube boiler of 250 h.p., built by the Babcock and 
Wilcox Company, and a 500-h.p. evaporative condenser, by 
Ledward and Co.; and three pumps, by W. H. Allen, Son, 
and Co., Bedford. The plant for switching on the com- 
ee of the lighting of the main tboroughfares in 

mmersmith consists of two 50-light Ferranti patent 
rectifiers, one two-panel Ferranti patent switchboard, and 
60 Brockie-Pell arc lamps in the streets. 

Mr. PREECE, in explaining the extensions, said they had 
been called there that evening to witness the switching on 
of the street-lighting extensions. He wished to say that 
during the past year the progress had been very satisfac- 
tory. The first plant laid down was sufficient for 10,000 
lamps. The two engines to be started were each 
capable of supplying 10,000, thus making a total capacity 
of 30,000. The expenditure had, of course, increased 
in like proportion. The number of lamps connected 
reached 20,000, and they had nearly 5,000 more promised 
and awaiting connection. The E had increased 
from 100 arc lampe to 150. Mains had been laid in nearly 
all the main thoroughfares in the parish. The expenditure 
on capital account reached £75,000, and the Electric Light- 
ing Committee had asked for £65,000 more, and had got 
it without the least trouble, the works being such a good 
investment. That March completed the first 12 months’ 
working. The revenue for that poros had been nearly 
£9,000. The working expenses for the same period had 
amounted to £5,500, leaving £3,500 clear profit. — 
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The three new circuits were then switched on by Major 
Cardew Mr. Ebbs (chairman), and Mr. Glazier (vice-chair- 
man). The members then partook of light refreshments in 
the old committee-room, after which carriages were in readi- 
ness to take them round the streets to view the various 
extensions. 


AMERICAN PRACTICE IN DYNAMO 
CONSTRUCTION. 


In the Elektrotechnische Zeitschrift we find an interesting 
and, at the same time, instructive article from the pen of 
Mr. B. A. Behrend, of Erie, Penn., in which a brief com- 
parison is made between American and European practice 
relative to the construction of electrical machinery. The 
author deals first of all with continuous-current dynamos, 
remarking, by the way with perfect truth, that the 
enormous development of electric traction in the United 
States has given to designers of such machines a very 
extensive field for experience and improvement. Whilst 
about six years back generators capable of 1,000 kw. 
output were rare, to-day, on the other hand, machines are 
unhesitatingly constructed for outputs up to 2,000kw. As 
is well known to designers of continuous-current machines, 
it is necessary, in providing for large outputs and con- 
siderable intensities of current, to so proportion the 
number of poles that the current per armature con- 
ductor does not exceed a certain value. In England, 
continues the author, where the bipolar machine has 
held its ground, one has been obliged to seek an 
alternative way in dealing with large currents. It 
is the practice in England to provide the armature 
with two, three, or even four independent windings, which 
are paralleled through the brushes. This method has met 
with excellent resulte, and the writer's experience with two 
four-pole machines, provided each with two independent 
armature windings, has shown that the arrangement also 
Tee good results when applied to multipolar machines. 

n America, however, this type of construction is not met 
with. The small number of poles with which machines 
are furnished over there in proportion to their outputs is 
calculated to astonish the European designer who compares 
notes. For instance, the Westinghouse Company con- 
structs a generator for 1,500 kw. output with 14 poles; 
the current given amounts to 2,750 amperes at a terminal 
pressure of 550 volte. Hence in this machine 195 amperes 
traverses each armature bar. Now, sparking at the brushes 
is, of course, not solely dependent upon the intensity of 
current in an armature conductor, but this intensity con- 
stitutes one of the principal factors which limit tbe output 
of a machine. In all the larger generators there lies, 
naturally, between two commutator segments one winding, 
or two bars only, so that we may without hesitation take 
the current intensities per armature segment as a means of 
comparison. 

In constructing a continuous-current generator on similar 
lines to those enjoying general favour in Europe, it would 
be impossible to turn out a steady-running machine for 
the above-mentioned output with a single armature winding 
and only 14 magnet poles. While European engineers 
have devoted considerable attention of late to the theory 
of sparkless running, American engineers have, on the 
other hand, relied more on practical tests, to which circum- 
stance is due the origin of laminated pole-preces in con- 
tinuous-current machines. The pole-pieces employed in 
all continuous-current machines turned out by the Westing- 
house Company are built of thin plates, which are cast in to 
the magnet frames. These plates have the forms A and B 
(Fig. 1) which are placed together alternately. A very 
high degree of saturation in the plates is assumed, and 
since the cross-section of the pole-corners is only half iron, 
it follows that the same become fully saturated. This 
high degree of saturation prevents the flux through those 
of the pole-corners which are magnetised by the armature 
in the same direction as by the exterior field from being 
increased through the armature reaction. The armature 
tends to demagnetise the remaining pole-corners ; through 
this demagnetization the saturation is diminished and the 
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5 of the iron increased, while theresultant magnetic 
ux is only slightly less than when the machine is runnin 

light. As nearly all machines are provided with compound 
windings, we may without appreciable error assume that 
the magnetisation remains constant at all loads, or, what is 
still better, that the induction, B, in the air-gap possesses 
the same value at all points. A further advantage of 
laminated poles is the diminished self-induction of the 
magnetic circuit, which allows a quick adjustment of 
the magnetisation to suit the resultant ampere-turns. 
The larger currents carried per armature bar neces- 
sarily entail greater slots, but this has no detrimental 
influence, since the laminated poles prevent the generation 
of eddy currente. The Westinghouse Company utilises 
this advantage by placing so many as six and eight 
conductors in one groove—three or four side by side as 
the case may be—in two layers. The coils then consist of 
three or four windings with three or four branches to the 
commutator, as shown in Fig. 2. Binding wires for 
keeping the armature windings in place are entirely 
dispensed with in the machines turned out by the 
Westinghouse Company, the coils being held by means 
of keys or wedges of hard fibre, a method which, it may 
be added, is also frequently employed by the Allgemeine 
Elektricitäts-Gesellschaft. The continuous-current machines 
turned out by the General Electric Company do not differ 
materially from those of European construction. 


g / | 
D 


Fie. 1. 


Fic. 3. 


Fic. 2. 


Alternate-Current Generators and  Motors.—Alternating 
current, so it is said, was discovered in America, but the 
writer knows not how far this statement may be correct. 
One thing is, however, certain—namely, that two great 
American companies hold the patent rights for all construc- 
. tions coming under this category. The frequency most 
generally employed over there is 60, although frequencies 
of 25, 30, 40, and 80 are also to be met with. In Europe 
we find, on the other hand, that a periodicity of 50 has 
found the most general adoption. Messrs. Brown, Boveri, 
and Co., however, employ 40 ~, a frequency which just 
allows the connection of arc lamps, while it is more 
favourable than 50 ~- for the construction of motors, as 
with the same diameter of armature and an equal number 
of revolutions the number of poles is smaller in the ratio 


40 :50, whence the pole-arc is greater in the ratio 19 As a 


result of this, the coefficient of leakage turns out about 20 per 
cent. less. Alternate- current generators of the Westinghouse 
make betray a preference for the rotary armature as against 
rotary fields; with the exception of the 5,000-h. p. generators 
for St. Lawrence, the writer saw no machine with a rotary 
field. Both types of construction are, however, sufficiently 
well known in Europe, though it is worthy of notice that 
splendid work is executed here in connection with windings 
of copper strip set on edge for exciting coils. Copper ribbon 
25mm. in width by 3mm. thick is bent cold over a tem- 

late, the radius of the finished bend measuring 19mm. 

he apparatus employed for this work is extremely simple 
and ingenious. All generators turned out by the Westing- 
house Company up to capacities of 300 kw. are over- 
compounded, and designed to give four times the normal 
current on short-circuit with the maximum excitation. In 
regard to the internal loss of E.M.F., the machines turned 
out by good European firms are without doubt superior to 
the American article. But in regard to workmanship the 
tables are reversed, the Westinghouse machines being 
undoubtedly superior to European machines in this respect. 
Nor is this to be wondered at when we consider that 
American firms are frequently entrusted with orders to 
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supply 100 or even 1,000 machines of one particular type. 
Under these circumstances it naturally pays to construct 
expensive formers by which to wind the armature coils. 

The alternate- current motors turned out by the General 
Electric and Westinghouse Companies respectively possess 
several features in common—i.¢., in both types of motor 
the field winding is stationary, besides which all coils are 
easily removed without it being necessary to deform the 
same. The writer emphasises this because the attempts 
hitherto made in Europe to design interchangeable coils 
have always overlooked this point. The field winding is 
disposed in two layers as by a continuous-current 
armature; this arrangement renders it possible to place 
the coils in the grooves without applying force. The 
General Electric Company’s motors are started up through 
a resistance attached to the axle shaft of the motor and 
rotating with the same. This resistance is cut out at the 
right moment by a „ arrangement similar to 
that employed by the Oerlikon Engineering Company for 
single-phase motors. The Westinghouse Company employs 
exclusively short-circuit armatures, and provides for starting 
up the motors by means of auto-converters. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 

153. Describe a reliable form of oil switch, to be placed in a 
road box, for the purpose of isolating & section of high- 
tension concentrio cable ; also what kind of oil should be 
used. If the outer conductor is earthed, should the switch 
be of a single or double pole type ?—E. L. 


154. Define the terms indicated horse-power, actual horse- 
power, nominal horse-power, brake horse-power, and 
electrical horse-power. Explain their respective units, and 
their relation one to each other. Also what is meant by 
the electrical and commercial efficiency respectively of a 
dynamo 1—H. M. 

ANSWERS. 

Question .No. 147. —What are the advantages of lagging boilers, 

eteam-pipes, etc. ? Give tests. 


Best Answer to No. 147 (awarded 10s.).—The advantages 
of covering by means of some non-conducting material 
the boiler and steam-pipes of any steam power plant are 
of greater importance than would be supposed by one who 
has not given careful consideration to this matter. The 
principal sources of loss are, of course, by radiation and 
condensation, and with the introduction of higher steam 
pressures these considerations have assumed greater 
importance. Moreover, to supply the engines with steam 
as dry as possible is conducive to economical working, and 
for a similar reason—namely, in order to reduce initial con- 
densation—the steam-chest and cylinders are lagged in a 
similar manner. The presence of water, especially in the 
case of high-speed engines, presents an element of great 
danger and renders breakdown, possibly a complete wreck, 
liable. 

The actual amount of loss in steam-mains in ordinary 
working is dependent upon the following conditions : (1) 
efficiency (as a non-conductor) of the covering material ; 
(2) thickness of the covering material; (3) diameter of 
the steam-pipes ; (4) length’ of the steam-pipes ; (5) steam 
pressure employed. 
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1. A suitable material must be a good “heat insulator,” 
easy and convenient for application, cheap, and should 
present a neat and finished appearance. It should also be 
fireproof. Reliable tests are difficult to obtain, but the 
following table is a summary of results of testa by Prof. 
Ordway and communicated to the Institution of Civil 
Engineers. The materials are set forth in order. of 
efficiency, No. 2 being a covering much used in practice. 


TABLE I. 
Thicknees Heat unite lost 
Material. of covering per square foot of 
in inches. surface per hour. 
*Hair felt and burlap ............ 888 51 
Fossil meal and cork dust 2:56 64 8 
Slag wool and straw board. 237 ......... 66:6 
*Silicated pine charcoal. 909. seess 78:3 
*Cotton batting ..................... 1 79°7 
Fossil meal and hair ............ as ere ee 83:9 
Cork in stripe ..................... ESI, quus 105:3 
Asbestos paper e 131:2 
Clay and vegetable fibre......... 2:62 ......... 146 
Naked' pee Sls unas 1,5551 


2. It is obvious that the thickness of the covering has a 
very important bearing on its efficiency. By means of the 
accompanying curve (Fig. 1) the ratio of loss with bare 
pipe as unity we see the value of various thicknesses very 
clearly, and it is evident that this thickness should be not 
less than 2in. 

3. The diameter of the pipe, bearing as it does a con- 
stant ratio to the circumferential surface, naturally influences 
the extent of the loss. The straight chart in Fig. 1 is 
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TAICKNESS OF COVERING IN INCHES 
Fig, 1. 


uw from the results of Table II. (obtained from Mr. 
R. Kempe's Engineers Year Book”), and shows that 
the increase in loss is fairly regular, but not quite in direct 
ratio to the increase in diameter. 

4. The influence of length of steam-pipe has also to be 
considered, and from Table II. we can ascertain that the 
length per horse-power lost does not decrease iu inverse 
ratio to the increase in diameter. 

5. Increased pressure means increased temperature, and 
thus an increase in the difference of temperature between 
the steam-pipe and the surrounding air. 

Prof. Jamieson, of Glasgow, has carried out some tests 
for * thermal conductivity ” of several coverings, which he 
contributed in a paper to the Institute of Civil Engineers. 
The method adopted was to observe the fall of temperature 
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in a known weight of hot water contained in à vessel coated 
on all sides with a certain thickness of the material under 
examination, the outer surface of which was maintained at 
a constant temperature by a continuous flow of cold water 
through a water jacket. Seven competitions well known 
in Glasgow were tested—first, a composition of fossil meal, 
consisting of 60 per cent. of kieselguhr and 40 per cent. 
of binding material In two hours the temperature fell 
21:5deg. C., the conductivity as compared with dry still 
air being 4:82. The next was silicate cotton or slag wool, 
produced by blowing steam into melted blast-furnace slag, 
the fall in temperature being 29deg. C., conductivity 6:95. 
The third, kieselguhr, from German mines, with 10 per 
cent. binding material, gave 29deg. C. and 7 77 respectively. 
The fourth was a cement consisting of fine blue clay mixed 
with flax, jute, and woollen waste, or cowhair, in equal 
proportions, surrounded by a layer of hair felt and canvas. 
Fall in temperature was 30, conductivity 6:47. Fibrous 
composition of clay from Glasgow district, mixed in a 
similar manner, gave 54: 5deg. C., and conductivity 7:98. 
T wo ier maché samples gave a fall in temperature of 
$5:5deg. C. and 37:5deg. C. respectively, the conductivity 
working out 7°93 and 8:99 respectively.—A. M. O. 


Answer to No. 147 (awarded 5s.).— Whenever the slightest 
difference of temperature exists between two bodies, there 
is a tendency to an equality of temperature, by a transfer 
of heat from the hotter to tbe cooler body, and tbe greater 
the difference of temperature between the bodies, the 
greater is the tendency to transfer heat. In the case of 
unlagged boilers and steam-pipes, this loss of heat by 
radiation is productive of no useful work, and has to be 
compensated for by an increased combustion of fuel, which 
means an increased cost of power. In the case of steam- 
pipes, there are the additional losses due to condensation, 
fall in pressure, and delivery of wet steam in the cylinders 
of engines. By using a good non-conducting material for 
lagging the radiating surfaces, much of this waste of power 
may be prevented. Prof. Kennedy found that the loss by 
radiation from an unlagged boiler amounted to 750 B.T. 
units per square foot of surface per hour, equal to about 
19 per cent. of the total heat transmitted from the fuel to 
the boiler. The loss from the same boiler when lagged 
amounted to 9:5 per cent. only. The horse-power lost per 
square foot of surface may be obtained from the following 
formula : 

IIR 
5560 
where T = temperature inside pipe, in degrees F.; 
„ £= temperature of surrounding air, in degrees F.; 
„ K = constant = 3°5 for uncovered surfaces ; 
2:0 ,, indifferent covering ; 


H.P. - 


= 1°0 „ average » 
= 0:5 ,, good $i 
= 0:25, best i 


The relative conducting powers for beat of various materials, 
as determined by J. J. Coleman, F.C.S.*, are as follows : 


Silicate cotton 100 | Charcoal ...... DONE PAN 140 
Hair felt ........................ 117 | Sawdust ........ .............-- 163 
Cotton wool....................- 122 | Coke breeze .. ............... 230 
Sheep’s Wo.. 136 | Wood and air space......... 280 
Infusorial earth ............... 136 


The following table of cho loss of heat and condensation 
in uncovered and covered pipes sbows the advantage of 


Proceedings Poilosophical Society of Glasgow for 1884. 


TABLE II. 
2in. diameter. | 4in. diameter. ŝin. diameter. 8in. diameter. 12in. diameter. 
T. : 
Loss. Ratio.] Feet. Loss Ratio. Feet. Loss. | Ratio. | Feet. Loss Ratio. Feet. Lose. | Ratio. | Feet. 
O | 2196 1:0 152 390:8 10 86 624°1 1:0 53 729:5 10 46 |1,0774| 10 31 
iin. 1007 | :46| 331 | 180-9 46 182 s es vr as — = e = "hd 
sin. 65:7 30 507 117 2 30 284 187 2 300 177 219 6 301 151 301°7 280 114 
lin. 43°8 20 761 73:9 18 451 111:0 176 300 128 ˙3 176 259 185:3 172 179 
Ain. 28:4 "13 | 1,173 44°7 11 745 66 2 :106 504 75:2 103 443 98 091 340 
Ain. 19:8 09 | 1,683 28:1 7 1, 186 41:2 066 808 46 063 724 60:3 056 553 
Bin. — — — 23:4 06 1,424 33:7 054 989 34 3 047 972 452 042 735 


T = thickness of covering, in inches. 


unity. Feet in length per horse - power lost, 


Loss in heat units per foot run per hour. Ratio of loss compared with bare pipe as 
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lagging pipes, etc. The table has been arranged from a 
considerably longer and more extensive one,* but for the 
sake of brevity the data for 6in. to 12in. pipes only are 


given. The lagging used was woollen felt, and steam 
pressure was 115Ib. absolute=338deg. F. Surrounding 
air = 62deg. F. : 

" Uncovered. Covered woollen felt. 

B. C D. | E. Jin. | F. lin. G. ljin.| H. in. 

6 | § 18981 1,221 361 192 153 108 

7 | à | 22953 1,420 419 22) 175 122 

8 i 2:4871 |1,580| 466 245 192 134 

9 1 2:7489 |1,738 | 513 208 210 146 

10 i 3:0762 |1,935 | 571 297 232 160 

11 i 3:3380 |2,093| 618 320 249 172 

12 ] 3:6652 2,290 676 3&0 271 186 


In the above table, 


Column A= internal diameter of pipe, in inches; 
B = thickness of pipe, in inches; 
C=area of ende surface, in square feet per 
foot length; 
D- thermal units lost per foot length per hour, 
unlagged ; 

E, F, G, and H = thermal units lost per foot length when 
pipes are lagged to a depth of jin. lin., 
ljin., and 2in. respectively. 

A comparison of columns D and E will make the advan- 
tage of lagging very evident, even when there is but a thin 
covering of material. 

The 55 of lagging may be briefly summarised as 
follows: Considerable saving of fuel, water, and labour; 
emaller condensation in pipe main, giving higher efficiency 
in plant all round ; diminution of the risk and bad con- 
sequences of “picking up water”; advantage of cooler 
engine and boiler-rooms for the staff.— F. S. 


Question No. 148.—In selecting a site for a generating station, 
what are the chief points to be considered ? 

Best Answer to No. 148 (awarded 10s.).—The chief points 
to be considered are : 

1. The position as regards the area to be supplied. This 
depends on the system to be employed. If it is to be low 
tension it is necessary for the station to be fairly central, 
otherwise the cost of feeders and the energy lost in them 
becomes excessive. If the high-tension system is to be 
used, a less central position will do equally well and will 
probably be cheaper and moreconvenient. This constitutes 
one of the most convincing arguments in favour of high 
tension. The most modern practice appears to be: for 
small and medium sized towns, a low-tension system with 
fairly central site; for large towns, a high tension system 
with the generating station at some considerable distance 
from the centre of the lighting area, supplying low-tension 
continuous current from sub-stations. 

2. The land available for extensions. This is a most 
important consideration, as everything appears to point to 
large extensions being required in the near future. The 
introduction of electric traction, the current for which will 
probably be supplied by the local lighting station, should 
also be taken into consideration. 

3. The supply of coal and disposal of ashes. On this to 
a very large extent depends the cost of working the station, 
and it should therefore receive careful attention. Probably 
the best position is alongside a canal or navigable river, as 
then the coal can be brought by barge and tipped straight 
into the stores or bunkers by means of a crane, and the 
ashes can also be removed by barge. Another good site is 
one where it is possible to run a railway siding into the 
works without incurring great expense. 

4. The feed and condensing water. A supply of suitable 
feed water is of the greatest importance, for if the water 
contains impurities the boilers will require frequent cleaning 
and repairs. There will also be a considerable loss in 
efficiency owing to scale. A liberal supply of condensing 
water is a great advantage, though a deficiency in this 
respect may be overcome to a certain extent by using 
cooling devices, such as towers or ponds. ' 


* '' Practical Engineer Pocket-Book, " 


THE ELECTRICAL ENGINEER, MARCH 31, 1899 


5. The nature of the ground. The cost of the founda- 
tions depends largely on this point. If the ground is wet 
and sandy it will probably have to be piled, and this is a 
costly operation. In other cases, though piling may not be 
necessary, very deep excavations may have to be made 
before a good foundation is obtained. 

6. The possibility of injunction for nuisance. This 
usually only applies to sites in thickly-populated districte, 
the two principal causes of offence being smoke and vibra- 
tion. The former can generally be overcome by using 
mechanical stokers or by careful firing with good Welsh 
coal. The latter is reduced to a minimum by using high- 
speed engines on good foundations, or by using steam 
turbines. Nevertheless this may be a serious trouble, as 
several recent cases in London prove. 

7. The cost. It may generally be taken that, within 
reasonable limits, a really goon site is worth a high price. 
A central site will nearly always be more expensive than 
one outside the town. This is another argument in favour 
of a high-tension system. Although in the largest towns 
there is a tendency towards establishing stations at some 
distance from the lighting area, the difficulty of extensions 
and coal and water supply have probably quite as much to 
do with it as the high cost of land. Finally, it may be 
pointed out that there are no hard-and-fast rules for the 
selection of a site, and everything depends on the judgment 
and experience of the engineer.—B. N. 

Answer to No. 148 (awarded 58.).— The price at which 
electric power can be supplied to consumers depends to a 
very great extent on the cost of generation; therefore, 
everything that tends to the reduction of the cost of pro- 
duction must be carefully attended to. Now, the chief 
items in the production of electric power are coal and water, 
and these two should in a great way govern the site of 
the station, though there is another point which will be 
mentioned later. 

To begin with the coal. A site should be looked for that 
is near a canal, river, or railway, so that the coal may be 
brought close to or right into the station direct from the 
colliery. If the trucks can be arranged to run on to a line, 
so that they can deliver their contents on to a conveyor or 
elevator that will carry the coal to the furnaces or to the 
coal stores as may be desired, they should by all means be 
made to do so. The handling of large quantities of coal is 
an important item in central-station work. The station 
should also be arranged so that coal can be brought in in 
carts in cases of necessity, and in tbis case the road into 
the station should be as direct as possible, and careful 
attention paid to tbe levels of the surrounding roade. In 
all cases when choosing a site it is most important to con- 
sider the site from the point of view of the completed 
station as far as is possible, for what may seem good for 
the commencement may be anything but good for future 
extensions. Care must be taken when Lancashire or other 
large boilers are used that the boiler-house is so placed that 
these can be brought into or taken out of the station with 
the least amount of trouble, though this is really a point 
to be considered when the buildings are being designed. 

The second point is also one of much importance. 
Station engineers are beginning to see the advantages of 
condensing engines in the engine-room. These have many 
advantages, one of which is that for a given floor space it 
is possible to get larger engine power when condensing 
than when non-condensing. The proposed site should be 
near a supply of water that is plentiful and cheap enough 
to carry out surface condensing, if possible, as this is 
beyond all doubt the most efficient method of condensing. 
If the water is taken from a river or canal it should be 
taken from it at one point and returned to it at a lower 
point, so that there is no chance of the warm circulating 
water re-entering the pumps. It will be best to arrange a 
settling tank from which the pumps can draw the water. 
This may also be used as an auxiliary feed tank when the 
condensers are not working. 

The third point is by no means tbe least, and that is, 
that the station should be, as nearly as possible, in what 
will eventually be, as far as can be seen, the centre of 
load " of the area supplied with power. If tramways are 
contemplated this will be a very important point, more 80 
than if lighting is carried out alone, as when the station 
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is so situated the feeders are of the shortest, and the 
* drop" in the return feeders is more easily kept within 
the B.T. limite. It may also do away with the necessity 


of sub-stations. 


The above are some of the chief points to be considered 
when choosing a site for a station, but local circumstances 
in all cases must be taken into consideration, which may 
The ideal site is one 
which combines all three, but these are, as a rule, rare and 
costly, but when obtained the saving in working costs will 


very msterialy modify the above. 


soon repay the extra initial outlay.—T. H. C. 


Answer to No. 148 (awarded 5s.).—' The selection of a 
site for a generating station calls for most thorough and 
careful consideration, as the comparative success or failure 
of the undertaking will depend in no small degree on the 


position of the works. 


In the first place, the site should be of sufficient area to 
accommodate all the plant which will be required to cope 
with the probable ultimate output of the station, or, in any 
case, for the extensions which are likely to be carried out 
Experience has proved that such 


for a number of years. 
demand has been woefully underestimated in the past. 


Secondly, the site should be as far removed from a resi- 
dential neighbourhood as possible, or constant friction will 


result between the undertakers and the owners and occupiers 
of the surrounding property, who will complain of vibration, 


noise, smoke, and steam, even if such alleged nuisance exist 


only in their disordered imagination. These complaints 
may, of course, lead to prosecutions and injunctions, with 
all their attendant worry and expense. 


ably practicable, and in order to reduce the coal bill, it 
should either be in direct connection with a railway or with 
a navigable river or canal. The nature of the subsoil, too, 
must be carefully ascertained or trouble may ensue in the 
erection of the buildings and chimney shaft. 

The quality of the water available for boiler feed pur- 
poses, the expediency of sinking a well as an alternative 
source of supply, the prospect of obtaining a sufficient and 
reliable quantity of condensing water, the adaptability of 
the site for the most efficient arrangement of the plant 
generally, the methods to be adopted to save handling of 
coal and stores, and to facilitate the removal of ashes and 
clinker, are all points which tend to make the choice of a 
site an exceedingly complex problem, whilst the relative 
price of the different sites must also influence to some 
extent the final decision of the engineer. In the case of 
municipalities the desirability of erecting the generating 
station in conjunction with other undertakings, such as 
refuse destructor, sewage, or water works, is a point which 
must not be lost sight of, especially in the case of small towns. 

The ideal site is, of course, to be found on the banks of 
navigable waters, with railway accommodation in addition, 
if possible. The price of land in such a position may be 
high in the case of a large town, and there may be trouble 
with the foundations of the buildings. Against these dis- 
ohare de must be set the value of a site so placed that 
there is little likelihood of complaints arising from vibra- 
tion, noise, or smoke, while the coal supply will be water 
borne—the cheapest means of carriage. The river or canal 
water will be available for condensing purposes, though 
such an arrangement is, in many instances, not so easy as 
might be expected, and the ashes and clinker can also be 
expeditiously barged away. If railway accommodation is 
available, it will prove a valuable second line of defence. 
Unfortunately, such sites are rarely obtainable, having 
regard to tbeir proximity to the area of supply. In the 
case of large towns, however, the supply of electricity 
must ündoubtedls become & most extensive business, and 
the policy of obtaining a site removed from house property 
is a sound one. 

Most of the metropolitan local authorities and com- 
panies bave either already secured, or are endeavouring to 
Secure sites for generating stations on the banks of the 
river or on canals, and their example will doubtless he 
followed wherever commercially possible.—A.M.I.MkcH E. 


— Question No. 145.— The answers to this published on the 
17ch inst, were not satisfactory, and since going to press the 


The site must also 
not be too far removed from the area of supply, so that the 
cost of the feeder cables may be kept as low as is reason- 


following letter has been received, which we are pleased to 
publish : 


Sir,—As neither of your correspondents appear to have 
answered this question fully, or from actual experience, a 
few details us to an actual example may prove of interest 
to your readers. The first installation of this kind in 
England is that of the Leeds Corporation, erected in the 
early part of last year under the supervision of the 
late Dr. Hopkinson, and reference is made to it in his 
last report—that to the Newcastle-on-Tyne Corporation, 
published in your issue of Sept. 9, 1898. There are 40 
10-ampere Brockie-Pell lamps run in four separate circuits 
of 10 lamps in series, the lamps being wired alternately. © 
Each lamp is fitted with an automatic cut-out, and a substi- 
tutional resistance carried on the hood of the lamp. The 
current is taken from the trolley wire, the earth being used 
as & return. Switches and fuses are provided at each end of 
the line, so that the lamp circuit can be isolated. The 
voltage is 500 volts, and as each lamp takes about 43 volts, 
a small line resistance is inserted in the circuit. The objec- | 
tion as to flickering is not found in practice in a well- 
designed tramway system. The suaden variation of voltage 
does not exceed 2 per cent.; this distributed over nine or 
ten lamps is not noticeable. The great saving iu the cost 
of erecting seems to have been overlooked by your corre- 
spondents. First, the usual return cable is entirely dis- 
pensed with; secondly, the leads between the lamps 
can be (as at Leeds) light uninsulated wires stretched 
between the poste and carried by insulators fixed on the 
bracket arms similarly to the trolley wire, thus dispensing 
with the usual excavating work required for underground 
mains One point in connection with the lamps themselves 
is that all external parts should be carefully insulated, as 
owing to the proximity of the carriers and posts, which- 
are in connection with earth, “shorts” easily take place. 
The one serious objection to running lamps by this method 
is that the lamps cannot be run unless the trams are 
running, therefore in most cases the light is not available 
throughout the night. Enclosed arcs have also been run 
on this circuit five in series, but I do not know with what 
success. — Yours, etc., C. VERNIER. 


The following answer to the same question was also 
received from America too late for consideration : 


Arc lamps are commonly connected in series between 
trolley feeders and the rails or return circuits of electric 
railways. Lamps so connected are frequently used for 
lighting car-barns, shops, parks, and the streets along 
which the electric road runs. The proper method of con- 
nection is putting in series enough arc lamps to require about 
80 per cent. of the total volts between trolley and rails, 
and with them enough resistance in the form of iron-wire 
coils to cause a drop equal to the remaining line pressure 
when the normal current flows through it and the lamps. 
Open arcs have been much used in this work, and, allowing 
45 volts for each, nine are usually connected with the 
proper resistance to a 500-volt circuit, or & larger number 
where a pressure of 550 or 600 volts is used. Enclosed 
arcs are also used on electric railway circuite, when about 
80 volts are allowed per lamp, making five lamps on a 
500-volt circuit, and the volts not required at lamps 
are taken up by iron resistance coils as before. The 
accompanying drawing shows the method of con. 
nection of both open and enclosed arcs on 500-volt 
circuits, resistance being all at one point, but in 
many cases the resistance is placed in the chimneys of 
the several lamps. The arc lamps in any series way be as 
far apart as desired, but the resistance of the wire connect- 
ing them should be considered, and the resistance coil so 
adjusted as to allow the proper volts at each lamp when 
normal current flows. With open arc lamps adjusted for 
10 amperes and 45 volts, and nine on a 500-volt circuit, 
the lamps require 45 x 9 = 405 volts, and the resistance of 
line and iron-wire coils should be such as to consume 
500 — 405 = 95 volts and 10 amperes, which would require 
from the formula 10 = 95 + ohms, that ohms = 95 + 10 = 9:5. 
For enclosed arc lamps adjusted for 80 volts and five amperes 
the voltage drop in line and coils will be 500 - (80 x 5) = 100 
volte, and with five amperes flowing the obms are found 
from 5 = 100 ohms, therefore ohms for this case are 20. 
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This large per cent. of dead resistance is necessary to insure 
fairly steady working of the lamps, and should not be much 
reduced. 

The arc lamps require for steady working a nearly 
constant current, but when connected to constant-pressure 
circuits a drop of the carbons greatly lowers the resistance, 
and a great increase of current follows unless there is 
enough resistance in circuit to materially reduce the 
pressure at lamp terminals as the current increases. Dead 
resistance reduces the volts at lamps when more than their 
normal current flows, because the larger the current, the 
greater the number of volts are required to force this 
increased current through the dead resistance, leaving less 
for the lamps.— ALTON D. ADAMS. 


BRADFORD ELECTRICITY WORKS. 
* 


From the accounts of the Bradford Corporation Elec- 
tricity Works just issued it appears that the total net expen- 
diture on capital up to date amounts to £164,192. 14s. 1d. 
We give herewith the revenue account, balance sheet, and 
statement of electricity generated, sold, etc., for the past 

ear : 
d GENERAL BALANCE-SHEET. 


: Liabilities. £ s.d. 
Capital account—amount received ..................... £160,786 18 9 
Sundry creditors .......................... eee Z 1,915 13 8 
Net revenue account—balance at credit thereof ... 10,326 11 9 
Sinking fund account ................. eere 2,392 4 7 
Amount owing to depositors ....................... eee. 52 0 0 
Owing for interest on loans ...................... ꝗͥ 1,151 0 0 
Aer e rrt eR EX E ETET 2 1,709 13 7 

178,334 2 4 

Cr. Assets. £ e. d. 
Capital account—amount expended for works ...... 164 192 14 1 
Stores on hand at Dec. 31, 1898: coal, £16. 19a. 6d.; 

oil, waste, etc., £28. 7s. 2d. ; general, £1,060. 

. ———— DNE 1,105 15 2 
Sundry debtors for current to Dec. 31, 1898 ......... 12,308 7 8 
nc dq M——————— 15 10 5 
Cash in bank —sinking fund ............ 661 15 0 
Cash in Band vecveazasies 50 0 0 

== 711 15 0 
£178,334 2 4 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ 8. d. 
Coal or other fuel, including dues 

carriage, unloading, storing. and 

all expenses of placing the same 

on the works . satan edeeys £1,932 5 4 
Oil, waste, water, and engine-room 

"lo. Mew n 461 9 7 
Wages at generating stations ......... 1,561 18 11 
Repairs and maintenance: build. 

ings, £270. 8s. 2d. ; plant, ete., 

£408. la. 10d. © e verte sent — 738 10 0 

| 4,094 3 10 
Distribution of Electricity. 
Wages and other remuneration to 

linesmen, fitters, labourers ......... 227 1 11 
Repairs, maintenance, and renewals 

of mains, less amounts refunded... 70 0 4 
Wages, meter inspection ............... 30 4 8 
Repairs, maintenance, and renewals 

of meters, switches, fuses, and 

other apparatus on consumers’ 

premises —— 140 1 8 
Incandescent lamps for free supply... 669 1 4 
Motor and arc lamp department ...... 311 

— 1,442 13 10 
Public lamps - attending and repairs 8 128 0 7 
Rents, Rates, and Taxes, 
Rents pay able .. 226 1 11 
Rates and tages . : 915 14 2 
1,141 16 1 
Management Expenses. 
Salaries— engineers’ department. 500 0 0 
Account and clerical staff and stores 

department .......... eee 525 8 10 
Stationery and printing .................. 142 0 10 
General establishment charges....... " 459 5 2 
Bank interest and commission 697 14 4 

2324 9 2 
Insurances, e . TERR hee EAE Vo VE nd L 89 0 0 

Total expenditure........ .......... —€—— M" 9,820 3 6 

Amount ed to net revenue account ,.,............ 12,078 6 0 


422.498 9 6 


Cr. £ ad 
Sales of current per meter at per B. T.U. ............ 21299 2 6 
Rental of meters, sale of lamps, etc. .................. 746 17 11 
Rents receivable i; ſw UD PU UP . . 1115 0 
Hire and sale of motors and arc lamps ............... 440 14 1 

£22,498 9 6 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated Er BT. Units sisanra ee meee 1,568,459 
; Public lamps .................. 32,291 
Quantity sold.. 1 consumers by meter 1.387.018) 1,419,306 
Quantity used on works ............ FCC 33, 369 
Total quantity accounted fo“ lll . . 1,452,675 
Quantity not accounted foorrrrrrrrõ . 115,784 
Number of public lamps (20 arcs, 11 incandescentes) ... 3l 
Total maximum supply demanded (kilowatts) ............ 1,589 


* Includes 202,019 for tramways. 


ELECTRIC LIGHTING IN THE CITY. 


BOARD OF TRADE ENQUIRY. 


On Monday, at the Guildhall, Sir Courtenay Boyle opened a 
public enquiry on behalf of the Board of Trade into applica- 
tions made by three electric lighting companies desiring to 
introduce a competitive electric supply to the City. The com- 
panies which desired to obtain such access were the Charing 
Cross and Strand Electricity Supply Corporation, Limited, the 
Smithfield Markets Electric Supply Company, Limited, and the 
Metropolitan Electric Supply Company, Limited. The existing 
company, the City of London Electric Lighting Company, was 
represented by Mr. Pope, Q.C., Mr. Cripps, Q.C., Mr. Freeman, 
Q.C., and Mr. Roskill ; the Smithfield Company by Mr. Balfour 
Browne, Q. C., and Lord Robert Cecil; the Charing Cross by 
Mr. Shiress Will, Q.C., and Mr. Sidney Holland; the 
Metropolitan Company by Mr. Fitzgerald, Q.C., and Mr. Moon ; 
and the Corporation by Mr. A. J. Walter. 

At the commencement of the proceedings a question arose as 
to which application should be first proceeded with, and after 
& brief discussion Sir Courtenay Boyle agreed to take them 
according to the priority of their registration. The application 
of the Smithfield Company was first proceeded with, Sir 
CourRTENAY BovLE informing the County Council representa- 
tives that he would not deal with mere clause questions. 

Mr. Batrour Browne, Q. C., said there were three separate 
companies applying for provisional orders, and in each case of 
course that application involved, if successful, a power to 
compete with the City of London Company. The Smithfield 
Company asked for an order to supply St. Luke's and Holborn, 
but found that the local authorities withheld their consent. 
Under these circumstances, as there were no special grounds on 
which they could ask the Board of Trade to over-ride this 
refusal, they were determined to withdraw that portion of the 
order, and not to apply for leave in regard to St. Luke's. But 
a refusal had also been met with in regard to Holborn, and they 
therefore had now determined to ask the consent of the Board 
of Trade to allow his company to proceed with the City only. 
They had decided to ask the Board of Trade to sanction a 
provisional order for supplying the City and to dispense with 
the consent of the Corporation. They thought there were 
special circumstances which justified them in doing this. The 
City Company was incorporated in 1891 under three separate 

rovisional orders, which were by an Act of 1893 amalgamated 
into one. They had the exclusive right of supplying for 21 
years, granted them by the Commissioners of Sewers, and he 
urged that the Commissioners had no power to grant such an 
exclusive right of supply, as the idea of Parliament in the 
clause in the Act under which electric lighting was carried 
on was to give the Board of Trade power to sanction 
at least two companies in one area. Parliament confirmed 
this in the case of the Marylebone Vestry and the Metropolitan 
Company. There was no question that competition was to be 
sanctioned in regard to electric lighting, especially where the 
competition was between two different systems of lighting, 
as, for instance, between an alternate current and a continuous 
current. The City of-London Company supplied alternating 
current; the company which he represented would supply 
continuous current, because this would be far better for the 
delet of power than alternating current. It was a curious 
act that the City of London Company, since the orders had 
been before the Board of Trade, had placed an order in America 
for a large amount of plant for the purpose of supplying a con- 
tinuous current instead of an alternating one. The capital of 
the City of London Company was £1,200,000. They com- 
menced to supply in 1891, and he believed they had 
received what would be considered very handsome dividends 
since that time. Under these circumstances the company 
had gone on very rapidly under the shield of monopoly, 
which monopoly, however, it was high time should now be 
broken up. Whether it was a good company or a bad company, 
whether it had done its duty to the consumers or not, did not 
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much matter to Sir Courtenay Boyle, because he thought he 
would be convinced that competition was a very good thing. It 
had not been favoured, however, in regard to water supply or 
gas, but after careful consideration in 1889 the Board of Trade 
did report that it was to be regarded as beneficial in the case of 
electricity. The Smithfield Company was incorporated in 1897 
wìth a capital of £100,000 and 50,000 4 per cent. debentures. 
The primary object of the company was to adopt an agreement 
dated July 12, 1897, to supply light to the Corporation markets 
under a concession from the City Corporation. Their opponents 
said that up to the present—and .it was quite 3 had 
carried on this private business without a provisional order. 
They were only to supply the avenues of Smithfield Market 
and the traders who carried on their business there, and 
they were prepared to place themselves under a Board 
of Trade order. They had, in fact, all along carried on 
their business as if they were subjected to the ordinary pro- 
visions of the Board of Tradg. In 1892 a concession to light 
the avenues of the market was entered into. Having furnished 
statistics as to the number of lamps to be supplied, he pro- 
ceeded to read various clauses of the concession. On Nov. 2, 
1893, there was another concession made by the Corporation of 
what was called the building agreement.” One corner of the 
market was in the City, and the latter had got an admirable 
quid pro quo, because the free lighting of the avenues was calcu- 
lated to be worth £900 a year. They erected their station and 
their plant, and the Smithfield Company was formed in 1897 to 
acquire the concession he had, spoken of under the ee- 
ment of that year. The company at the present time had 
£40,000 unissued, and they had power to increase the 
capital to any extent. He pointed out that there were 
strong objections *to big companies covering large areas, 
because they put their generating stations outside the 
districts, and thus evaded the obligations they were under 
to sel the whole of their plant and generating stations 
to the local authority. The Smithfield Company would have a 
site inside the City, whereas the Metropolitan Company obtained 
powers some time ago to have their station at Willesden. He 
then referred to the Charing Cross Company, which was at the 
pen. time competing with the Metropolitan Company. 

ir Courtenay Boyle would hear that because there was no com- 
petition in the City prices for electric lighting were high. Even 
quite recently there had been a reduction given by the City 
of London Company because of the threat of competition. But 
the aaye of monopolies had passed. The Smithfield Company 
said they were in a better position to supply, and claimed 
preference as tenants of the Corporation. The Charing Cross 
Company’s objections to them were of the flimsiest kind. They 
said they did not object to fair competition, and they thought 
they possessed a greater experience than was possessed by the 
Smithfield Company. Something like 9,000 signatures had 
been added to a petition in favour of his company, while the 
Charing Cross had a petition of 5,000 signatures. As he took 
it, the City wanted to be left alone with its monopoly. 

Mr. Cook, engineer to the Smithfield Company, stated 
that since this had begun its operations he had been intimately 
connected with the work. At the present time they had a 
station at Charterhouse-street, and light had been supplied to 
Smithfield Market from the day of the formation of the com- 
pany. The avenues were supplied with light free of charge 
by some 100 lamps of 50 c.p. which the Corporation got 
for nothing. The tenants of the market were also supplied. 
A low-tension continuous current was used. This was the best 
system where power was required. He thought there was an open- 
ing for a considerable supply of electricity in the City. The City 
of London had, up to the time of these applications, been charg- 
ing 7d. per unit, but had now reduced it to 6d. Their system, 
except in the case of street lamps, was the alternating one. 
Signatures belonging to 90 insurance offices had been added to 
the petition in favour of his company, which would be in a posi- 
tion to meet a large demand for light at an early date. They 
had land sufficient to make a large extension of their premises 
in Charterhouse-street, and they were in a much more advan- 
tageous position to supply at once than either of the other com- 
panies. Their plant in Charterhouse-street was in first-rate 
working order and condition. They had offered to supply at 
od. per unit for light as a maximum with a discount, and they 
would supply for power at 23d. per unit. Their works’ cost 
now was 24d. per unit produced. 

In reply to Sir Courtenay Boyle, the Wirness said the 
avenues referred to were the private property of the Corpora- 
tion. Whether there existed any compulsion in regard to the 
lighting he did not know. The public were shut out from them 
when the market wae closed. 

Mr. Suiress WILL: At all events, they are avenues which 
would have to be lighted at somebody’s expense 1—Y es. 

So that it comes to this—that the private consumers have to 
pay more for their light than they would otherwise have to do. 

In reply to Mr. Walter, the WrrNEsS said when the contract 
with his company was drawn up the Corporation were not the 
lighting authorities of the City, but that the Commissioners of 
Sewers were. He was not aware that the Corporation had 


refused to r ise his company. They were tenants of the 
ground on which the station was erected, subject to six months' 
notice. 

Mr. GEORGE WILLIAM BuTLER stated that he was connected 
with Barclay's Bank, Lombard-street. The bank at one time 
had its own plant, but they had since been de es by the 
City of London Company, and had 500 lamps. The bank was 
very dissatisfied with the supply, and were desirous of going to 
another company which would supply them better. 

Mr. ScHENCK said he was one of the directors of the Smith- 
field Company. The plant they had at present would enable 
them to begin the supply. There would be no difficulty in 
obtaining sufficient capital for extension. Cross-examined by 
Mr. Fitzgerald, he said the shares were now about par, and 
that he thought the order could be carried out for about half a 
million. Replying to Mr. Freeman, the witness said the present 
capital was £110,000, and that it was subscribed twice over at 
par by the public, and the whole of it was now employed. 

This was the case for the Smithfield Company. 

Mr. Surress WILL, in proceeding with the application of the 
Charing Cross Company, said they had £150,000 in debentures, 
£100,000 in 44 per cent. preference shares, and £250,000 in 
£5 ordinary shares. Of the debentures, £70,000 had been 
issued at 5 per cent. and £80,000 were unissued, and they had 
borrowed £80,000 at 4 per cent on these. So far as the pre- 
ference shares were concerned, the first were subscribed for 
four times over ; and of the ordinary shares £250,000 had been 
issued and fully paid up. The premiums, some £100,000 on the 
last issue, went to reserve, making this £130,000. In St. Martin's 
they had 384 miles of mains, in the Strand over five miles, and 
altogether they had 104 miles of mains laid. As regards their 
customers, they numbered among them some of the most 
important in London, and supplied 20 theatres and many la 
hotels and clubs. There had undoubtedly been complaints in 
the City in regard to the electric supply. The Charing Cross 
Company attributed their success to the undoubted cheapness 
of their supply and to the even pressure given, and also 
the readiness of the company to meet the demands of their 
customers. There had been great complaints in the City, 
where there were heavy rates, unsteady lights, want of motor 
power, and unreasonable delay in connecting up. As early as 
1897 the Charing Cross Company wrote to the Commissioners 
of Sewers asking for consent to a provisional order, and telling 
them what the company were prepared to do and the price they 
would charge fur their light. Nothing came of that, and in 
1898 they gave notice to the Corporation that they would apply 
for a Board of Trade order. Having referred to the circular 
letter which had been issued to the members of the Streets 
Committee of the Corporation of London by Mr. Brooke- 
Hitching, he alluded to other negotiations which had taken 
place with the City authorities, but which had led to nothing. 
They had taken steps to ascertain the wishes of the principal 
merchants and others in the City, and he put in a petition 
from 5,000 citizens, embracing the great bulk of the trading 
community. Only the signatures of responsible persons 
were included, and the petition contained 5,000 signatures. 
He maintained that no monopoly was intended by the order. 
It had been found in the past that while competition lowered 
prices it increased custom, and improved the position of the 
company competed with. Notwithstanding the high prices 
charged by the City of London Company, its progress from 
1892 to 1898 had been consistent—always increasing—showing 
the enormous demand there was in the City for electric lighting, 
and that there was room for more than one company. For 
lowness of price the Charing Cross Company stood at the top 
of the tree, their average price being 4°36, as against 6:22 in 
the City. He suggested that the Metr>politan Company applied 
for a provisional order because his clients were doiug so, while 
the Smithfield Company were applicants primarily for the same 
reason. Once there was competition threatened—the existin 
company immediately lowered the price. The Smithfiel 
Company urged that they would be able to undertake an 
immediate supply. So would the Charing Cross Company, too. 
Their credit was good ; they had done their duty, and he asked 
that they would be judged by those standards. | 

Mr. L. B. MARTIN, in reply to Lord Robert Cecil, stated that 
he was a director of the Smithfield Company. It was not a fact 
that the only reason why the Smithfield Company promoted 
their order was because they heard the Charing Cross Company 
was going to do so. 

Mr. Epmunp WILMoT SEALE, examined by Mr. Holland, said 
he was secretary of the Charing Cross Company. A portion 
of their district adjoined the City boundaries. Their lamps 
numbered 142,000, and there were 104 miles of mains. Several 
newspapers were supplied with motive power at low tension, 
and they had the most even pressure in London. He put in a 
petition 50 yards long in favour of the company, and said his 
company would supply the City at the rate of from 4d. to 5d. 
per unit for light and 3d. to 4d. for power. During past years 
electricity had gone down in cost. The number of his com- 
pany’s lamps had trebled, and the dividends had gone up. 
Averaging up all the lamps in London, each lamp would be 
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alight about 2°68 hours per day throughout the year. 
company’s stations were at Maiden-lane and Lambeth. 

Mr. Moon cross-examined witness as to how the company 
managed to bring their mains from Lambeth. There was no 
permission in the provisional order. 

Mr. SEALE replied that there was nothing in the order to 
prevent them. 

Mr. Moon remarked that that was quite another thing. 

Mr. SEALE said that they were advised by very eminent 
counsel. 

Mr. Moon pointed out that even eminent counsel might be 
sometimes mistaken. 

Mr. SEALE evoked some laughter by remarking that this 
might be the case. 

n being re-examined by Mr. Shiress Will, the WITNESS 
stated that if his company obtained an order they intended 
to provide separate stations and plant. Then, if desirable, the 
Corporation of the City. of London could purchase the concern 
without in the least affecting the other districts. 

Mr. Driver (of Messrs. Smith, Payne, and Smith, bankers) 
gave evidence to the effect that his firm used the City 

ompany’s electricity, which they found most unsatisfactory. 
In the daytime, during fog, they had found it almost useless, 
and had had to resort to gas and candles. He always expe- 
rienced great difficulty in seeing a responsible official at the 
company s Offices, » porter informing him that he knew all about 
i5 and would see to it. 

In reply to a question, the WirNEss said personally he had 
iie m three times to the City Company. 

r. CHARLES Harris (of Messrs. Capper, Son, and Co., linen- 
drapers, carrying on business in Gracechurch-street and Fen- 
church-street) said they took their light from the City Company. 
He had complained of the failure of the light to the suppliers. 

Witness was asked when he made this complaint, and he 
replied just before Christmas. Asked as to whom he com- 
plained, he said he did so to three or four clerks. 

Mr. Toosey (of Messrs. Hitchcock and Williams, St. Paul's- 
churchyard) stated that their present lighting was sometimes 
very unsatisfactory. If the cost was 5d. or less per unit, his 
firm would light their shops and factories by electricity, and 
instead of using 120 lamps, as at present, they would be able to 
use 700 or 800. He was strongly in favour of another company 
coming into the City. 

Mr. GreonaE Epwarp LEE, of the Sun Fire Office, was also 
called, and other evidence having been given bearing on the 
same matter, 

Mr. W. H. PatcHELL, engineer of the Charing Cross and 
Strand Company, was called. He said they were in active com- 
petition with several companies. It was pointed out by the 
City Company that the advantage of being connected with their 
mains was that customers would be able to obtain their light 
on a scale system, the first units being 7d. each, and going 
down to 4d. The witness clearly showed, however, that if a 
consumer were to burn his lamps for the 24 hours, the cost 
could not be reduced below an average of 4°4d per unit. 

The enquiry was then adjourned until the following day. 


The 


TUESDAY’S PROCEEDINGS. 


On Sir Courtenay Boyle taking his seat on Tuesday, Mr. 
SHIRESS WILL asked permission to call other City witnesses. 

Mr. CHARLES WATKINSON, of the Deutsche Bank, complained 
that the light supply on the premises was unreliable. At times 
when they wanted. it most it failed altogether. 

Mr. SrENCE, manager of a business in the Poultry, stated 
that about 90 lamps were used on his premises. They were 
not satisfied with the light, which was uncertain. In clear 
weather, when it was regular, they were not dissatisfied with it. 
He was in favour of competition in the City in regard to electric 
lighting. Witness had not heard of any complaints about the 
light supplied to their business premises in the West-end by 
the Charing Cross Company. It was cheaper there. 

Mr. Epwarps, chief clerk at the Canadian and Pacific Com- 
pany's branch, King-street, City, said they were not satisfied 
with the electric light. In foggy days this was intolerably bad. 
Only a fortnight ago they were obliged to burn candies. About 
three years ago they complained about the electric light, but 
not receiving any satisfaction, they had not complained since. 
T was perfectly certain that competition would be a good 
thing. 

Mr. WHEATLEY, manager of the Joint-Stock Company’s 
Journal, thought competition was preferable. At his office in 
foggy weather the light had been very bad. They had not made 
any complaint, because they found this would be of no use. 

Cross-examined by Mr. Pope, WirTNESs said he sometimes 
solicited advertisements. He was not always doing this, 
however, for he sometimes had other duties to perform. He 
found the light very bad in correcting lists. He could see 
tolerably well, because he had good eyesight, but persons 
who had bad eyesight would not have been able to see at all. 

Mr. WILLIAM HENRY PATCHELL, engineer of the Charing 
Cross and Strand Company, continued his evidence of the 
previous day. The company had at Lambeth and Maiden-lane 
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a capacity to supply 210,000 8-c.p. lamps. No less than 142,000 


had been actually connected, and by Christmas they could bring 
the capacity up to 360,000. 

In reply to Mr. Cripps, who wanted to find the rate of 
increase, Mr. PATCHELL said last year it was 26,694 lamps. The 
maximum load varied between summer and winter. In winter 
it was about five o’clock and in summer about eight. In pro- 
ducing electricity, the expensive thing was to have a heavy load 
for a very short time and a smaller demand for the rest of the 
period. This difficulty was common with other companies. He 
rather doubted whether the City Company was in a more diffi- 
cult position than the Charing Cross Company was in that 
respect. If the company was going to supply the City, it would 
ultimately require a distinct and separate generating station 
from the present establishment. 

In reply to Sir Courtenay Boyle, who asked whether, allowing 
for the growth of St. Giles’s and Holborn, their margin of 
68,000 lamps would not be eaten up very rapidly, the WITNESS 
pointed out that at last year's rate it would be about 28,000. 
But they had further plant coming in which would run up to 
about 48,000. With reference to another question as to the 
company contemplating the possibility of acquiring a new 
generating station, and whether any estimate as to the amount 
of supply it would produce had been arrived at, witness said 
they would require 15,000 h.p. for the City, which, allowing 
for the growth of the City of London Company, would need 
500,000 lamps. 

Mr. BROOKE-HTTrOHIxG said that as a citizen and consumer he 
proposed to give evidence and make a statement. 

Sir Courtenay BovLE said he could not refuse to hear him 
if he deliberately made that request, but he must remember he 
was a member of the Corporation. e 

Mr. BROOKE-HrrCHING said he did not forget that. He then 
left the body of the court, and went into the space reserved for 
witnesses. He stated that he was a member of the Corporation 
of London, of the Metropolitan Asylums Board, the Marylebone 
Vestry, the Marylebone Board of Guardians, and other public 
bodies who were large users of electric light. He was also 
managing director of a business with premises in different parts 
of London where electric light was used from various com- 
panies. He might say that he was not a shareholder in any of 
the companies concerned in the enquiry ; he was not called by 
any of them, nor had he arranged with any of them to appear 
there. With regard to the quality of the light on his premises 
at Ludgate-hill—comparing the quality of the light of the City 
of London supply with that with which he received from the 
Metropolitan Company in Marylebone, the Westminster Com- 
pany in gent iren and Knightsbridge, the Kensington and 
Knightsbridge Company in Knightsbridge—he had no more 
complaint to make of the City of London supply than he had of 
the other companies. It was well known that lamps burnt out, 
and in many business places and offices, and in many private 
residences, lamps were allowed to be connected longer than they 
should be. In other words, the lamps if virtually burnt out 
would give a much less light for the same current than if new 
lamps were attached. Having been interested in electric light- 
ing for some years, he found that many of the complainta as to 
the quality of the light and supply might be attributed to the 
fact that people refused to renew their lamps with that frequency 
which circumstances demanded. 

Sir CourTENay Boy.e intimated that the witness was going 
beyond the scope of the enquiry. What was his opinion as a 
citizen of the City of London as to whether it was desirable that 
there should be competition or not in regard to the electric 
supply t That was the broad point. 

r. BROOKE-HTTCHINd said he wished to allude to the 
Corporation’s right to purchase, as upon it was based the 
question of so-called competition. Of course, if he was 
debarred from entering upon the question, he must submit. 

Sir CourTENAY Boy Le declined to allow the witness to go 
into that matter. 

Mr. BROOKE-HIrCHñHINd regretted the ruling, because he 
thought that the matter had an important bearing on the 
question of competition, which meant the entry of another 
company into the City with a view to exploiting the pockets 
of the citizens, He did not agree with the policy of the 
present company. He thought if they had been more pro- 
gressive, and had fitted up a larger station, and reduced their 
prices, that they would have been in a better position, and 
given greater profit to their shareholders. He was only stating 
his views as a private individual, and not as a member of the 
Corporation. Assuming that the Board of Trade agreed to 
give à competing order to one of these companies, and assuming 
that Parliament confirmed that order, was it likely that they 
would have competition, because, after all, that was the point 
citizens would have to consider. They would have their streets 
and pavements torn up, but would not get their electric light 
at à lower rate than at present. The condition of the City was 
difficult as compared with other areas. There was very little 
demand for electric n at night, as there were no theatres in 
the City, and the public-houses then were almost empty. The 
load was a day load. 
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Sir Courtenay BovLE said he did not wish to curtail the 


witness, but there was a difference between making an 
argumentative speech and giving views as to the desirability 
of competition, and he expressed à hope that he would confine 
himself to the latter. 

Mr. Brooxg-Hitcuine remarked that his experience of com- 
petition in districts governed by two or three companies, was 
that it was impossible to get better terms from one company 
than another. His opinion was that if two, three, or four com- 
panies were coming into the City, some kind of sub rosa agree- 
ment would be arrived at to keep the prices at one level, 
thus benefiting the shareholders to the disadvantage of the 
ui pu he and consumers. He only hoped that the Board of 
Trade would give no order unless competition could be reason- 
ably assured, otherwise he would strongly protest against the 
streets being torn up. 

Mr. Sairess WILL asked Mr. Brooke-Hitching whether a 
report of a debate which appeared in the Court of Common 
Council was correct when it said that Mr. Brooke-Hitching 
could give a considerable number of complaints as to the quality 
of the light in the City. 

Mr. BnookEÉ-HrrcnrNa replied that it was quite true that he 
did say so, and he could say the same in regard to every electric 
lighting company in London. He assisted in promoting a Bill 
to allow the Marylebone Vestry to compete. By a municipal 
supply a better supply would be assured. He was connected 
with an electric lighting company. 

8 a SuHIRESS WILL formally mentioned that his case was 
osed. 

Mr. FirzoERALD, in opening the case on behalf of the Metro- 
politan Company, said that its share capital was £1,000,000, 
with powers to issue debenture stock at the same amount, so 
that ite existing capital powers at the present moment was 
£2,000,000. It had actually issued £850,000 share capital, of 
which £743,530 had been paid up. The debenture stock had 
only been issued to the extent of E220, 00, so that the 
total amount of paid-up capital was £963,530. There was a 
reserve of over £1,000,000, and being a limited company 
it could increase its share capital by special resolu- 
tion if necessary. The credit of the company was 
excellent, its £10 shares standing at £18, and it was in a 
position to execute, so far as credit and capital were concerned, 
any powers which might be conferred on it. The generating 
stations actually in work at the present moment were five ia 
number, and in addition, under an Act obtained last year, the 
company had acquired a large area at Willesden for the purpose 
of building a large generating station which would ensure an 
electric supply to the City of London on the most favourable 
and economical terms. The works were now far advanced, and 
he was in a position to assure Sir Courtenay Boyle that if the 
application of the Metropolitan Company were granted they 
would be able before the close of the year to extend mains from 
Willesden to the City. It proposed to give a supply on 
the continuous-current system, through a high-pressure main 
of 10,000 voltage from Willesden to a transforming station in 
the City. Whenthe matter of the electric supply of London 
originally came before Sir Francis Marindin in 1889, he stated 
in his si that the western part of the City should be allocated 
to the Metropolitan Company. But, in addition, the boundary 
of the Metropolitan Company’s district was co-terminus with 
that of the City from Aldersgate down to the Thames embank- 
ment. By simply extending its mains into the City boundary 
it would be in a position to supply at once. There. were two 
questions involved : first, whether competition was to be allowed 
in the City at all, and, second, which of the three companies was 
to become the City of London Company’s competitor. With 
reference to the question whether competition was to be 
allowed, it was only necessary to point out that the 
Act provided for this, and Sir Francis Marindin in his 
report was in favour of competition, and the Board of Trade 

granted such. While he thought the Corporation was 
embarrassed by the action of the late Commission of Sewers, 
which had no power to grant any exclusive right, he did not 
think in effect that that body did do so, except so far as it was 
able. It showed that the late Commission and the company 
knew it was doubtful whether it possessed the power, even if it 
did not know it perfectly well. It might be, perhaps, that they 
both bound themselves not to consent to another company com- 
poting, but they could not over-ride the powers vested in the 
of Trade. In d to the second question, the first 
competitor was the Smithfield Company, whose capital was 
„ who were barely paying their way, and whose present 
generating station was wholly unsuitable. He, however, 
admitted that the Charing Cross Company was in a different 
condition. This company had two stations, one in Maiden- 
lane—a most inconvenient place—and another in Lambeth, 
somewhat across the river. They had a large business. The 
mains of their new territory had only just been laid down, and 
all the power of the stations the existing territory would 
take. The engineer admitted that he must get a station some- 
where; but where was he to get it? This proposition was a rare 
one. What the company ought to have been able toshow was the 
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provision of a site, and that they could obtain such a site if a 
provisional order was given. But the Metropolitan Company 
was ready to immediately commence a supply to the City. 
There could be no doubt that as far as that company was con- 
cerned the competition would be of the most effective character, 
because the maximum price would be below that which the 
City of London Company at present supplied at. The Charing 
Cross Company had a small compact district, an extremely 
valuable district, where there was a very large demand for a 
supply of electric light; but in regard to the Metropolitan 
Company’s district, a great portion of it was not nearly so 
profitable nor contained the same elements to make profit as 
the Charing Cross. It was straggling, and it was not fair to 
take this and compare it with a compact district. If an order 
were granted to the Metropolitan Company the latter would 
be in a position to supply electricity at quite as- low a rate, if 
not at a lower rate, than the Charing Cross. He repudiated 
the idea of there being any sort of alliance with other com- 
penies. Having referred to the fire which took place in one of 
the generating stations of the Metropolitan Company, her had 
not the least hesitation in saying that so far as supplementing a 
supply from another company was concerned, there was abso- 
lutely nothing in the Electric Lighting Acts to prevent it. It 
was not essential that the company supplying should be the 
generating company. Of the three companies which asked to 
compete, the Metropoliten was the strongest financially, the 
strongest electrically, and their position at Willesden made it 
easier for it to supply the City before either of the other 
companies could do so. 

Mr. Epwarp CuNLIFFE OWEN, secretary of the Metropolitan 
Company, was called. He described the local positions of the 
company's stations and its financial position. It paid a 6 per 
cent. dividend in 1897, but last year it was 5 per cent. 

Cross-examined by Mr. Shiress Will, the WrrNESS said at 
present they were unable to meet all their demands, and had 
taken current from the City of London Company. They took 
as little of this as possible because of the high charge. There 
was no foundation for the suggestion that there was au alliance 
between his company and the City of London Company. Com- 
petition had been permitted in portions of his own district. 
The extent of the site at Willesden was 84 acres, and would 
enable them to cope with a very large demand. His company 
first charged 74d., which had been gradually reduced, until 
the average rate of charge worked out at rather under 
5'2 per unit. 

Mr. Cripps, cross-examining the witness, said supposing 
another company came to ask for powers in Marylebone, where 
the Metropolitan Company had an agreement with the Vestry, 
would he not look upon it as a rather piratical proceed- 
ing? Ne; not piratical. — Or unjustifiable? No; not in virtue 
of our agreement.—Do you mean to say that you are willing to 
welcome competition in Marylebone? We certainly should not 
welcome it.—You would oppose it to the utmost ? We should 
oppose it certainly.— What is the difference between what you 
are proposing to do with regard to the City of London Company 
and what another company might do in Marylebone? I do not 
think there is any difference. —What do you say to & company 
coming from outside to compete with a company bound not to 
go outside the City? Your company might consider it ve 
unfair.—Let me go one step further. Do you not thin 
it very unfair? Answer frankly.—I think it might be 
considered unfair from your point of view.—No, no. Do 
you not .think it very unfair? If I were in the position 
of the City of London Company, I should certainly think 
it unfair. —Do you not yourself think it unfair? I really have 
not looked at it from that point of view.—I put the proposition 
to you.— Yes, I think it is unfair up to that point. 

The WrrNESs, in reply to Sir Courtenay Boyle, said that the 
Metropolitan Company would not object to competition in 
Marylebone 80 long as this competition was not rate-supported. 

Mr. W. H. Cross, examined by Mr. Moon, stated that he 
was a clerk at St. Bartholomew's Hospital. Electric lighting 
was not used there because of its almost prohibitive price. 
Their gas bill was £2,000 a year. Electric light would cost 
double that amount. 

Mr. R. Dopp, formerly resident engineer of the works at 
Willesden, said the company would, if the order were granted, 
be in a position to supply the City by the end of the year. 

In cross-examination by Mr. Balfour Browne, the WITNESS 
stated that at Lancaster-gate the charge was from 6d. down to 
5d. There was no competition there, and where there was 
competition the charge was 6d. down to 4d. 

Mr. Dore said he was a tailor carrying on business in the 
City and at Holborn. His firm were supplied with electricity by 
the City of London and the Metropolitan Companies. They 
had seven branches, and the Metropolitan supply was more 
satisfactory than that of the City of London Company. 

The case of the Metropolitan Company having boon closed, 

Mr. Cripps called Mr. Josera CECIL BULL, manager and secre- 
tary of the City of London Company. This witness said there 
had been a continuous increase in consumers supplied by his 
company. He gave statistios to show this increase, which at 
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the present time amounted to 7,700. Complaints had been 


received from time to time, but these came principally from 


10 transformer districts, of which there were 23 within the 
These 


City. Several complaints were received in December. 
were due to a series of mishaps from the breaking of machinery, 


the coal supply, and other causes which were wholly unavoid- 
able. 


were old, and the company were blamed alike for old lamps, 
fuses, and for defective fittings. 

Mr. SuiRESS WILL asked the witness if he represented 
that the City was content with his company. 

Mr. Burr replied that he could not tell him that. It would 
be absurd to say that people had not complained. They had 
heard it ad nauseam there. They had had complaints as to 


price. If the Charing Cross Company came into the City, he 


supposed the price charged by the City Company would be 

uced. That, however, was a matter to be decided by the 
directors. Complaints as to price had been received and con- 
sidered by him, and if circumstances had justified it he had 
always made a reduction. Under the particular circumstances 
competition would be most unjust. The company’s area of 
supply was quite different from those of the outeide companies. 
They only earned a profit during five months in the year— 
during the five winter months, but principally in December, 
January, and February. Nearly 97 per cent. of the company’s 
customers would be tenants of offices, and the demand was 
restricted to five days in the week. 

In reply to Lord Robert Cecil, he said that in 1897 the com- 
pany paid £352. 1s. in penalties for defective lamps, but that 
was prior to £20,000 being spent on the renewal of mains. Last 
year 4.156 only was paid in fines. 

In answer to Mr. Pope, the WirrNEss said, that the 
company's accounts were kept in the manner provided by 
the Board of Trade, which was more than could be said of 
the Charing Cross Company's accounts. One obligation the 
company was under to the Corporation was to lay aside 74 per 
cent. for depreciation, and that obligation had been discharged. 
It was not a question of a monopoly, but of capital, for the 
City Company had to make double the gross profit per lamp 
than was necessary in the case of outside companies whose 
demand was regular. What his company objected to was com- 
petition on unfair terms. The competition would be unfair, as 
the City Company could not go beyond its area. 

Replying to Mr. Cripps, he said the proportion of fines paid 
was £157 on a revenue of £12,900. 

Mr. F. BarLEv, the engineer to the company, furnished 
details respecting the difficulties encountered by the company 
in consequence of the coal strike. A second cause of incon- 
venience arose through the non-delivery of steam-pipes for 
new boilers. No other city was so amply provided with trans- 
former stations as the City was. Competing companies could 
not ensure consumers against breakdowns. The load in the 
City was a very short one. A considerable amount of plant had 
v provided for a short period of time, and it then remained 
idle. 

Lord Rosert CkEciL asked the witness whether he knew that 
the three promoters had all agreed not to charge more than 5d. ? 

Mr. Barley : Yes, in gross ignorance of the conditions that 
exist. Replying, then, to Mr. Pope, the witness referred to 
the disadvantages the City Company was under in respect to 
competition. It had to provide for the street-lighting, which 
meant that they had to invest £120,000 for the benefit of the 
citizens. There also existed special restrictions—namely, the 
amount to be set aside for depreciation and the purchase 
clauses. The competition would not be competition on fair 
and equal terms. The City Company would be handicapped. 

Sir CourTevay BovLE, addressing Mr. Walter, remarked 
that it was very important that the Board of Trade should 
have some evidence from the City engineer as to the aspect of 
the present problem, and some information from the committee 
of the Corporation charged with the business as to whether, 
supposing any provisional order was given, they had or had not 
any preference for one or other of the competing companies. 
The Board of Trade were most anxious to consult the views and 
wishes of the citizens of London. 

Mr. WALTER said the Court of Common Council would have 
to consider the matter. 


The enquiry was then adjourned until Tuesday, April 11. 


LEGAL INTELLIGENCE. 


AUTOMATIC TELEPHONE COMPANY. 


Mr. Justice North, in the Chancery Division, heard a motion on 
Friday brought by Mr. M. Alexander for an interim injunction to 
restrain Mr. Max Margowski and the Automatic Telephone Com- 

ny from acting upon a resolution for removiug the plaintiff from 


is office as a director, the first defendant being the chairman of 
the company. 


On investigation as to the causes of complaint, it was 
often found that the fault arose from the fact that the lamps 


Mr. H. Terrell, Q.C., and Mr. Dobb appeared for the plaintiff, 
and Mr. Swinfen Eady, Q.C., and Mr. Russell were counsel for 
the defendants. 

It appeared that the resolution was alleged to have been passed 
at an extraordinary general meeting of the company, but the 
plaintiff alleged that no such resolution was ever put to the 
meeting, which was of a very disorderly character throughout. If 
it had been put to the meeting, it was contended on behalf of the 
plaintiff that there was an overwhelming majority against it. 

Mr. Justice North, in giving judgment, said that not a tittle of 
evidence had been adduced to justify the statement of the chair- 
man (Mr. Margowski) that the resolution had been carried by a 
tremendous majority. It seemed to him that the meeting had 
been an irregular one from beginning to end, and it was a dis- 
graceful act on the part of the chairman to declare that the 
resolution had been carried when it was not put to the meeting at 
all. The chairman was very well aware of the fact that the 
resolution had not been carried, and if there had been a show of 
hands upon the subject it would have been enormously in favour 
of rejecting the resolution. The chairman and a number of 
others at the meeting seemed to have forgotten altogether how to 
behave as gentlemen and men of business. The attempt to 
remove Mr. Alexander from the directorate had altogether failed, 
and the injunction would be granted. As all the parties seemed 
to be altogether wrong on both sides, he would not give either side 
one penny in costs. 

The injunction was accordingly granted without coete.— 
Financial Times. 


RIVAL WIRE CABLE MANUFACTURERS. 


At the sitting of the Chancery Court of Lancashire in Liverpool 
on Monday, before Vice-Chancellor Hall, a motion for an injunc- 
tion was made by Mr. Maberley, on behalf of the firm of W. T. 
Glover and Co., Limited, of Salford, to restrain the defendanta, 
W. James Glover (established 1818), Limited, Warrington, from 
carrying on business as electric cable or electric wire manu- 
facturers under any style of which Glover formed a part, on 
the ground that Glover's cables had acquired a significance in 
the trade, as being electric cables made and sold by the plaintiff 
company. The defendant company had just been formed, and 
the prospectus had but recently appeared. The Liverpool Courter 
reports as follows: 

he Vice-Chancellor said he saw by the papers that the title 
was established in 1818. 

Mr. Maberley said there was a business of W. James Glover 
and Co. which, he believed, might be carried back to that date, 
but that was a business which was simply for making cables for 
haulage purpoees, and in no sense was it a business for making 
electric cables. This action was originated on the 17th inst., 
and since then an advertisement had appeared in a Manchester 
paper, stating that, in consequence of these proceedings, the 
directors would not go to allotment, and that those who had 
applied for shares would have their money returned to them 
pending the result of thie motion. 

Mr. Sutton, who appeared for the defendante, said that his 
clients would fight the action with all their strength. He sug- 


gested that the motion be allowed to stand over for the trial of 


the action. 

The Vice-Chancellor: It is a very simple issue in the end. 

Mr. Sutton: The question is whether we intend to deceive the 
public and sell our goods as theirs. 

Mr. Maberley said there was more than that in dispute. 

Mr. Sutton: The flotation of the company will PUR 

Mr. Maberley: And you must not manufacture cables. 

Mr. Sutton: Why should we be prevented from carrying on our 
business as we have been accustomed to do? 

The Vice-Chancellor: No. As to what your rights may be after- 


wards, that is another matter. 


The Court then made the order that the motion stand over for 
trial of the action. 


NEW TELEPHONE PATENTS. 


Mr. Commissioner Kerr disposed of an action in the City of 
London Court on the 24th inst., in which Mr. Edwin N. Henwood 
Great St. Helen’s, E.C., sought to recover from the defendant, 
Mr. Thomas J. Howell, electrical engineer, Barford-street, Liver- 
pool-road, the sum of £40 and a declaration that he was entitled 
to a tenth of his receipts in respect of a new telephone. 

Mr. Shaw appeared for the plaintiff, and Mr. John Black for the 
defendant. 

From the evidence it appeared that the defendant, although 
blind and very deaf, had invented a valuable telephone trans- 
mitter. He wanted to put it on the market, and he came to the 
plaintiff for assistance. The plaintiffs case was that the defendant 
signed an undertaking to give him 10 per cent. commission on all 
money raised at once (funds being urgently needed with which to 
take out foreign patents), and a tenth share of all future benefits. 
The plaintiff had introduced the defendant to Meals. Mercer and 
Locock, stockbrokers, who were to have formed a syndicate, and 
who advanced to the defendant £300 on account. The defendant 
had taken the matter elsewhere, and was about to receive 4,000 
shares in a company. The plaintiff asked to be paid the balance 
of commission on money actually received by the defendant, and 
to have assigned to him 400 shares. In his evidence the defendant 
admitted receiving some money, but he said the shares had not 
been transferred to him. He denied knowing the full extent of 
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the plaintiff's commission note. The telephonic transmitter which 
he had patented had been considered by the Duke of Norfolk, the 
Eastern Telegraph Company, Mr. Preece, of the General Post 
Office, and the Corporation of London in reference to establishing 
a system in opposition to the National Telephone Company. 
Negotiations has been entered into with the Post Office authorities 
for granting a license. The plaintiff had assisted him, no doubt, 
but he had no right to a tenth of the full benefit which might 
accrue. He did not sign the letter knowing its contents. The 
plaintiff had taken advantage of his blindness. 

Mr. Commissioner Kerr said that was a serious allegation to 
make against the plaintiff He could find no ground for it. 
There must be judgment for the plaintiff for £40 and for a tenth 
of the shares which were about to be given to defendant by the 
company, which it had been shown was just coming out to work 
his patent. —T'he Times. 


COMPANIES’ MEETINGS AND REPORTS. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC 
LIGHTING COMPANY, LIMITED. 


The fifth ordinary general meeting of this Company was held 
oo Monday at Winchester House, Old Broad-street, E.C., the 
Right Hon. Lord Rathmore (chairman of the Company) presiding. 

he report of the directors, together with the balance-sheet and 
statement of accounts to Dec. 31, 1898 (published in our last 
issue), was approved and adopted. 

The Chairman, referring to the London stations, said that a 
very considerable part of the expenditure on these stations had 
been up to the present time necessarily unremunerative, but as 
time went on, and as additional applications for current were 
received, that expenditure became every day more reproductive. 
The reeults of the working of the Wandsworth station had been 
altogether satisfactory, for out of a total of £11,042 received 
£4,958 was clear profit. Testing the case by the amount of sales 
of current, their engineer aud manager estimated that the sales in 
both St. Luke's, Clerkenwell, and the Holborn districts for the 
present quarter would be equal to those for the December quarter. 
Their new districts in London—on the north side the new eastern 
Holborn district, and on the south side the districte of Camber- 
well, St. George-the-Martyr, and St. Olave’s—would, so far as they 
were able to estimate, prove very remunerative sources of revenue. 
Referring to the Bill introduced by the Company this session into 
Parliament in connection with their London stations, he said their 
reasons for doing so were that the Bill would enable them to cope 
much better with the demand for the supply of current which had 
already developed, and aleo to get across the intervening areas 
which separated in some cases the central stations from the out- 
lying districte. He hoped that before the next annual meeting 
of the Company the principal mains would have been laid in 
Camberwell, St. George-the-Martyr, and St. Olave districts. In 
the northern part of Camberwell district, and in the districts of 
St. Olave and St. George-the-Martyr, a brisk demand for power 
was anticipated. These districts would be worked for the present 
from the Wandsworth station. During the past year the Rich- 
mond Company, besides placing a considerable sum to depreciation 
account and paying off a large part of the balance of the losses 
on working the station before it came under their control, had 
been enabled to declare this year a dividend of 4 per cent., as 
against 3 per cent. for last year, and the demand was still going 
on so rapidly in Richmond that it had been necessary to seek for 
additional machinery to cope with it. At the Dover station 
the gross revenue had increased by more than £1,000, and it 
would have been still further increased but for the expense 
consequent upon the unfortunate coal strike in Wales. At 
the end of the year 1897 their shares in the old Bournemouth 
and District Company had been transferred to the new Bourne- 
mouth and Poole Company, reserving for themselves a considerable 
interest in those shares in the new company. There had been a 
steady advance in the revenue of Bournemouth, resulting in a 
4 per cent. dividend for the last year. "Their issue of £200,000 
44 per cent. debentures at 108 had been subscribed nine times 
over, which, he thought, was a very satisfactory circumstance, and 
they were only sorry that it had not been possible for them, 
regarding the interests of the Company, to give a greater 
proportion than they did of these debentures to their own 
shareholders. 

Mr. J. B. Braithwaite, jan. (deputy-chairman), in seconding the 
motion, referred to comments which had been made as to the 
working of the London stations being unsatiefactory. These ideas 
largely aroze from a misconception. These stations had doubled 
their net profit last year. With regard to St. Luke’s station, the 
fact that the net earnings for the past year were £500 less than 
for the same period in 1897 was due to their only having com- 
menced working that station at the beginning of October, 1897, eo 
that they had but three months’ expenses as compared with 
12 months in 1898. It had also been stated that the ordinary 
shareholders of the Company had been waiting eight years for a 
dividend, the Company having been registered in 1891; but as the 
proepectus inviting capital for this Company had been issued to 
the public on March 28, 1894, this time was reduced by three years. 

The Chairman then moved: That the payment of the interim 
dividend upon the preference shares of the Company at the rate of 
6 per cent., less income tax, for the six months ending June 30, 
1898, be now confirmed, and that a further dividend upon the said 
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shares at the same rate for the six months ending Dec. 31, 1898, 
be now declared, the same to be paid forthwith to all registered 
proprietors on the booka of the Company at March 31, 1899.” 

Mr. F. E. Savory seconded the resolution, which was carried 
upanimously. 

On the motion of Mr. J. B. Braithwaite, jun., seconded by 
Mr. A. A. H. Sanderson, the retiring directors (the Right Hon. 
Lord Rathmore and Mr. F. W. Reynolds) were re-elected. 

Mr. Lighton proposed, and Mr. Tuckett seconded, the reappoint- 
ment of the auditor, Mr. R. H. Marsh, which was carried unani- 
mously. ; 

A vote of thanks to the chairman, on the motion of Mr. Henry 
Whitten, terminated the proceedings. 


NATIONAL ELECTRIC FREE WIRING COMPANY, LIMITED. 


The ordinary general meeting of this Company was held at the 
offices, Charing Cross-road, on Friday, Mr. R. Stewart, C.A., 
presiding. 

The report showed that the business of the Company practically 
commenced on Oct. 1. 1897, and that the accounts had reference 
to a period of 15 working months only. The gross profit for that 
time was £3,244. lls. 3d., from which had to be deducted expenses 
of administration, provision for bad and doubtful debts, deprecia- 
tion, etc., amounting to £2,022. 3s., leaving a balance of £1,222. 
8s. 3d., which the directors recommended should be carried forward 
to the credit of the current year. The Board stated that the busi- 
ness showed every sign of a steady rate of increase. During the 
period covered by the accounte, 1,260 installations, with an aggre- 
gate of 33,017 lamps of 8 c.p., have been completed, of which 746 
installations, with an aggregate of 14,650 8-c.p. lamps, were free 
wiring, and 514 installations, with an aggregate of 18,367 8 c.p. 
lamps, were contract ; while the orders in hand at the close of the 
year numbered 119 installations, with an aggregate of 2,064 8-c.p. 
lamps. During the period under review additional free wiring 
contracts with the Corporations of Taunton, Canterbury, and 
Lincoln, and with the Blackheath and Greenwich, Fleetwood, and 
Prescot Electric Supply Companies had been completed, and, since 
the books were closed, with the Corporations of Tunbridge Wells 
and Redditch, and with the Salisbury Electric Light and Supply 
Company. Terme of contract had been arranged with the com- 
panies supplying electricity in Chiswick, Aberystwyth, and North- 
ampton, and negotiations with other authorities were in progress. 

The Chairman, in moving the adoption of the report and 
financial statement, said that, considering the business was a 
new one. they had every reason to be satisfied with the progress 
made. Referring to the revenue account, he said the amount 
did not look large, but a more favourable aspect was put upon 
it when he stated that out of 680 inatallations completed at the 
end of the year, only 85 bore revenue for the whole of that 
period. Having alluded to the importance of some of the con- 
tracts at Liverpool, West Ham, and other places, he said that 
their system of wiring meant that in meeting all the require- 
ments of the new rules. it was equal, if not superior, to all 
others. They had a hire-purchase system by which customers 
might become possessors of installations on easy terms of 
payment extending over one, two, or three years. 

Mr. J. W. Swan seconded the motion, which, after a briof 
discussion, was carried. 

At an extraordinary meeting subsequently held, the title of the 
Company was altered to that of the National Electric Wiring 
Company, Limited. 

Replying to a vote of thanks, the Chairman expreesed a hope 
that he would be able next time they met to declare a dividend. 


EASTBOURNE ELECTRIC LIGHTING COMPANY, LIMITED. 


The ordinary general meeting was held on Monday, Mr. G. 
Boulton (chairman of the directors) presiding. 

The report of the directors, which recommended the declaration 
of a dividend for the past half-year of 20 per cent., making, with 
the interim dividend declared in June last, a dividend for the 
year of 124 per cent., was adopted. Alderman Skinner was 
re-elected as director, and the auditors were reappointed. 

On the proposition of the Chairman, seconded by Mr. Goble 
Champion, a sum of £50 was ret apart for contributions to local 
and other objects, the directors being authorised to appropriate 
the same in such manner as they may deem desirable. 

Subsequently an extraordinary general meeting was held for 
the purpose of considering an amended offer on behalf of the 
Eastbourne Town Council for the purchase of the Company’s 
undertaking. The draft agreement of purchase, which provides 
that the Corporation will pay £2 for every £1 of capital subscribed 
and £2,000 as compensation to the officers of the Company in 
the event of their services not being continued, was agr to. 
The date fixed for the transfer is Jan. 1, 1900, the Company 
having all benefit of the present year's trading. The total 
amount of the offer is over £80,000. The Corporation will assume 
the responsibility for all machinery already ordered by and not 
yet supplied to the Company. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS 
COMPANY, LIMITED. 


The first annual general meeeting of this Company was held last 
week at Winchester House. 

Mr. John Morris, who presided, said that during the b year 
only a portion of the new line worked by electricity had Been 
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completed, and the results of the working had been very satis 
factory. In December last they obtained permission from the 
municipality of Buenos Ayres to lay down at once their own double 
independent track over the whole of the length of the new 
Belgrano electric lines, an important section of which, connecting 
Government House (Plaza Mayo) with Palermo Park, had recently 
been opened. They had also obtained a concession for a new line 
about one mile and a half in length, forming an alternative and 
more direct route to Belgrano. For the first four weeks of the 
working of the section of the new line which had been completed 
there had been an increase in the receipts equal to the rate of 
£40,000 a year gross. They had always looked forward with 
extreme hope to the working of the new electric lines, and the 
result so far had certainly come up to their most sanguine 
. The new line to Belgrano would be finished in a few 
weeks, 

The report was adopted, and a dividend was afterwards declared 
at the rate of 6 per cent. per annum on the amounts paid on the A 
preference shares of the Company. 


RICHMOND (SURREY) ELECTRIC LIGHT AND POWER 
COMPANY, LIMITED. 


The fifth ordinary general meeting of this Company was held 
at Moorgate-court. Moorgace-place, London, E.C., on the 23rd 
inst. Mr. F. W. Reynolds, J.P. (chairman) presided. The 
report of the directors, published in our last issue, together 
with the balance-sheet and statement of accounts at Dec. 31, 
1898, was approved and adopted, and a dividend of 4 per cent. 
on the ordinary shares was declared. A vote of thanks to the 
chairman terminated the proceedings. 


ISLE OF MAN TRAMWAYS. 


The annual meeting was held at Douglas last week, Mr. 
Alexander Bruce presiding. 

In moving the adoption of the report and accounts, previously 
published by us, the Chairman commented on the increasing 
sources of revenue from the extension of the line from Laxey to 
Rameey, and to the saving in expenditure which is anticipated by 
utilising water power, whereby for eight months in the year the 
systems can be worked without steam power at generating 
stations. 

The report and accounts were adopted, and the dividend of 
6 per cent. on the ordinary capital was d . Dr. Farrell was 
re-elected a director, Mr. Joseph Drake Rogers elected in place of 
the late Mr. Pittar, and Mr. John Robert Cowell was added to the 
directorate. 


BABCOCK AND WILCOX, LIMITED. 


The annual report of the directors, with accounts for the half- 
year ended Dec. 31 last, to be submitted to the general meeting 
to be held in London on April 5, states that the profit for the half- 
year, after deducting the amount written off purchase of business 
account, amounta to £53,422, whicb, with the addition of the 
balance brought forward from last account of £5,912, makes a total 
of £59,334. The following dividends are recommended to be paid 
for the half-year: on the preference shares 6 per cent. per annum, 
from which income tax to be deducted, absorbing £3,000; on the 
ordinary shares 203. per share, free of income tax, requiring 
£22,000. It is proposed to place £2,500 to the reserve fund, which 
will leave a balance of £9,334 to be carried forward. 


COMMERCIAL CABLE COMPANY. 


The report for the year 1898, just published, shows an increase 
in the net traffic earnings from cables and land lines of 107,409dol. 
over the previous year. Out of the balance to credit of revenue 
account a sum of 350,000dol. has been transferred to the reserve 
fand, and an amount of 100,000dol. to the fund for insurance of 
stations, apparatus, and repair steamer. The net revenue, includ- 
ing the amount brought forward, amounts, after providing for 
reserves and expenses, to 1,908,758dol., out of which have been 

id interest on the bonds and debenture stock 704,296dol., and 

ividends and bonus on the capital stock 800,000dol., leaving a 
balance of 404,462dol. to be carried forward. 


ee 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN 

Edinburgh.—The Corporation invite tenders for water-tube 
boilers by April 3. 

Salford.—The Electric Light Committee are prepared to receive 
tenders for the various stores. 

Bristol.—The Electrical Committee require tenders for high- 
tension switchboards, instruments, etc. 

Wimbledon.—Tbe Urban District Council are about to call for 
tenders for wiring the electric lighting station. 

Tynemouth.—The Corporation are prepared to receive tenders 
for the various electrical plant. Tenders by noon on April 15. 

Belfast.—The Electric Committee invite tenders for the supply 
and erection of various plant. Tenders by 12 noon on April 20. 


Edinburgh.—The Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings). Tenders 
by April 10. 

West Ham.—The Tramways and Electric Lighting Committee 
of the Town Council will shortly advertise for tenders for engines 
and alternators. 


West Ham.—The County Borough Council invite tenders for 
engines, alternators and exciters, or steam alternators and exciters. 
Tenders by 4 p.m. on April 25. 


Peterborough.—The Corporation are prepared to receive tenders 
for the supply and erection of the plant for the municipal electri- 
city works. Tenders by April 20. 


Bradford.—The Corporation invite tenders for the supply of a 
complete battery and switchboard for the electric light station, 
Bolton-road. Tenders by April 12. 


Madrid.—The Public Works Department are inviting tenders 
for the building of an electric tramway in the city. Applications 
must be sent in by p.m. on April 14. 


Southeud-on-Sea.— Thg Corporation are prepared to receive 
tenders for the temporary transfer of their powers under the 
Southend Electric Lighting Order, 1891. Tenders by April 6. 


Dublin.—The Directors of the Great Northern Railway Company 
(Ireland) invite tenders for the various works in connection wit 
their line between Sutton and Howth, near Dublin. Tenders by 
April 20. 

Greenwieh.—The Blackheath and Greenwich District Electric 
Light Company Limited, invite tenders for the wiring of 3,000 ' 
lights in 500 installations of six lights each in their area of supply. 
Tenders by noon on April 6. 

Manchester.—The Lancashire and Yorkshire Railway Company 
invite tenders for the supply of the following articles durin 
12 months ending April 30, 1900: (No. 25) signal and telegrap 
fittings ; (26) signal, telegraph, and electric light wires. Tenders 
by April 3. 

Poplar.—The Board of Works invite tenders for engine and 
pump room equipment and all electrical plant in the works except 
the battery, boiler-house equipment, battery and battery stands, 
and public street lighting. Tenders by 10 a.m. on April 25. 


Nelson.—The Trustees of the Primitive Methodist Chapel and 
School, Scotland-road, Nelson, invite tenders for the installation 
of the electric light, decorating, sundry plastering, and joiner's 
work. Persons wishing to tender are to send their names at 
once to Mr. Fredk. W. Dixon, architect, Trevelyan-buildings, 
Manchester. 

Aberdeen.—The Corporation are prepared to receive tenders for 
the following: (1) two Babcock and Wilcox boilers ; (2) one 180-kw. 
steam dynamo, engine to be of Messrs. Belliss’s or Meesrs. Willans 
and Robinson's make, with steam and exhaust pipes ; one 75-kw. 
balancing set. Tenders to Town Clerk, marked Tender for 
Electric Plant," by April 5. 


Leeds.—The Markete Committee of the Leeds City Council 
invite tenders for eleotric lighting required at the new dead-meat 
market and abattoir, now in course of erection in New York-street, 
Leeds. Particulares may be obtained upon application at the offices 
of Mesers. Walter Hanstock and Son, architecte, Branch-road, 
Batley. Tenders by April 8. 


Edinburgh —The Lord Provost, Magistrates, and Council invite 
tenders for installing the electric light at the City Chambers 
(extension buildings) Specifications, etc., can be obtained at the 
office of the Resident Electrical Engineer, 5, Dewar-place, Edin- 
burgh, on deposit of £2. 2s., which deposit will be returned on 
receipt of a bona fide tender. "Tenders by April 10. 


Derby.—The Corporation invite tenders for the works in exca- 
vations, foundations, engine-bed and retaining wall in connection 
with extensions to the electric lighting station, Derby. Specifica- 
tions, etc.. may be obtained on payment of £2. 28. (to be returned 
if a bona fide tender be made) on application to the office of Mr. 
Arthur Eaton, architect, 6, St. James’s-street, Derby. Tenders 
by 12 noon on April 10. 

Dudley.—The British Electric Traction Company, Limited, 
invite tenders for the construction of about 21 miles of tramway 
permanent way from Dudley to Credley Heath, Staffordshire. 
Specification, etc., may be obtained from the Company's per- 
manent-way engineer, Mr. W. Howard-Smith, A. M. I. C. E., Don- 
ington House, Norfolk- street, Strand, London, W. C., on payment 
of £2. 23., to be refunded upon return of documenta. Tenders 
by April 14. 

Perth.— Applications will be received at the City Council Office 
from persone desirous of applying for a concession for the installa- 
tion and working of a aystem of electric lighting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulars may 
be obtained on application to the Agente-General for Western 
Australia, 15, Victoria-street, Westminster, London, or Gordon 
and Gotch, St. Bride-street, Ludgate-circus, E. C. Tenders by 

ay 2. 

Rochdale.—The Guardians invite tenders for a complete electric 
light installation at the workhouse buildings and cottage homes. 
Specifications, etc., may be obtained from the consulting engineers, 
Messrs. Crews and Handford, Cross-street-chambers, Manchester, 
on payment of a deposit of £5 Bank of England note. Deposit 
will be refunded to each unsuccessful contractor as soon as the 
work is placed, providing a bona fide tender has been received 
within the stated time and is not withdrawn subsequently. 
Tenders by April 12. 
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Cape of Good Hope.—The Controller and Auditor-General of 
the Colony is prepared to receive at his office ab Cape Town 
alternative tenders for the construction of a light or ordinary rail- 
way, with or without permanent-way materials and bridge-work, 
from Sir Lowry Pass Station to Caledon, about 53 miles in length. 
Further particulars, as soon as they shall have been received 
from the Colony, will be obtainable by intending contractors upon 
application at the office of the Agent-General for the Cape of Good 
Hope, 112, Victoria-street, Westminster, S. W. Tenders by noon 
on April 17. 


RESULTS OF TENDERS: 


Beckenham.—The Urban District Council have sealed a con- 
tract with the British Insulated Wire Company for electric light. 

Middlesbrough.—The Council have accepted the tender of 
Mesers. Davy Bros., of Sheffield, for the electric lighting plant et 
about £7,000. 

Central London Railway. — The Safety Tread Syndicate, 
Limited, have secured the contract for the supply of their treads 
throughout all the stations on this railway. 

London, 8 W.—The Fulham Vestry have accepted the tender of 
Mr. F. G. Minter for erection of an electric light generating 
station in Townmead-road, Fulham, at £22,970. 

Kingston.—The Town Council have accepted the tenders of 
Messrs. J. and F. Howard at £47. 7s. 6d. for the tramrails, and 
£7 for the tipping wagon, for the electric works coal yard. 

GiUingham. —The District Council have accepted the tender of 
Messrs. Priestly and Taylor, of Leeds, for fitting up the Technical 
Institute with appliances for the electric light at £107. 17e. 


ü —.... 
BUSINESS NOTES. 


Halifax.—The Booth Town route will probably be available for 
traffic by Easter. 

Gloucester.—The purchase of a site for the electricity works 
has been completed. 

Southampton. —Mr. Manville has prepared estimates for exten- 
sion of the electric lighting. 

St. Albans. —The first meeting of the Electric Lighting Com- 
mittee will take place during the next week. 

Woking.—The District Council have decided not to purchase 
the local electric light undertaking at present. 

Sale of Country Station.—A small country central station is 
for sale on the Thames. Particulars elsewhere. 

Douglas. —The Town Council are considering the purchase of a 
site for electric lighting works at a cost of £7,000. 

Central London Railway Bill. — This Bill passed Mr. Lowther's 
Committee of the House of Commons on Tuesday. 

Exeter.—The National Telephone Company have agreed to the 
Council'e conditions for placing their wires underground. 

St. Marylehone.—At a meeting of the Vestry on Friday it was 
resolved to withdraw the Vestry’s Electric Lighting Bill. 

Beokenham.—The Urban District Council have sealed a contract 
with the British Insulated Wire Company for electric light. 

Islington.—The Vestry have received from the London County 
Council the sanction for the loan of £38,750 for electric lighting 
purposes. 

Dover.—The total receipts for the year’s working of the muni- 
cipal electric tramways is stated at £9,000, showing a profit of 
over £2,000. 

Leigh.—The Local Government Board have sanctioned a loan of 
£10,000 for electricity works. These are expected to be ready 
next winter. 

Canterbury.—A Local Government Board enquiry was held on 
Tuesday in regard to the sanction of a further loan of £12,000 for 
electric light. . 

Sligo.—A public meeting has been called for Saturday to 
discuss, infer alia, the advisability of an electric lighting system 
for the town. 

Epsom.—The specifications and plans for the proposed elec. 
tricity supply works at Epsom having been completed, tenders will 
now be advertised for. 

Hartlepool —Tbe provisional order made by the Board of 
Trade under the Electric Lighting Acte of 1882 and 1888 
relating to Hartlepool has been read a first time in the House of 
Commons. 

Manchester.—' The Electricity Committee of the Corporation 
have received the sanction of the Board of Trade to plans for the 
supply of electricity to the districte of Levenshulme, Moss Side, 
and Withington. 

Windsor.—On Saturday last the Mayor and several members of 
the Corporation witnessed the inauguration of the system of 
lighting the streets by arc lampe, under contract with tbe local 
electrical supply company. 

Direct United States Cab:e Company, Limited.— The directors 
have decided to pay an interim dividend of 3s. per share, free of 
tax, being at the rate of 3 per cent. per annum, for the quarter 
endíng March 31, payable on April 28. 

Dewsbury.—At Tuesday's meeting of the Town Council the 
Electricity Committee reported an increase in the use of electricity, 
and also that further cable mains had been ordered, some for repairs 
and some for extensions in Oxford-road. 


Liverpool. —The Tramways Committee have decided to obtain 


tendere for 80 new electric cars with outside seats, 40 to be delivered 
in September and the remainder in December. 


Bilston. —The Urban District Council was fined last week for 


neglecting to post an abstract of the Factory Act in the Market 


Hall. which was held to be a factory because electricity was there 
manufactured for the purpose of lighting the stalls. 


Exeter. A gross profit of £5,500 has been earned during the 
last year in the electricity department. The previous year's gross 
profit was £1,250. The net profit is £500 this year, as against 
£192. A loan of £10,000 is to be applied for for extensions. 


Wellingborough.— The Highw Committee have received 
reports and estimates from Messrs. Beaman and Deas and Messrs. 
Horafall, and have instructed the surveyor to visit a place where a 
destructor of a type most suitable to Wellingborough can be seen. 


Kew.—The breaking of the ground for the electric line took 
lace near the Grand Junction waterworks in Kew Bridge-road 
ast week. Mr. Clifton Robinson, jun., son of the managing 
director of the London United Tramways Company, Limited, per- 
formed the ceremony. 

Cardiff. —The Tramways Committee have adopted an agreement 
with the Cardiff Tramways Company relative to certain altera- 
tione in the lines in St. John’s-square, Cowbridge-road, etc. The 
town clerk has been asked to report upon the power of the 
Corporation to run motor "buses. 

Somerset. — The County Council have passed a resolution agree- 
ing to defray out of the county fund the expense of opposing in 
Parliament the Weston-super-Mare, Clevedon, and Portishead 
Tramways Bill, and the Great Western Railway Bill, as to the 
Castle Cary and Langport proposed railway. 

Finchley.— The Highways Committee of the Urban District 
Council have under consideration an enquiry by a London syndi- 
cate as to whether the Council would be prepared to entertain a 
proposal for the construction of an efficient and cheap working 
system of electric tramway or light railway in the district. 

Glasgow.—Tho dispute bezween the Corporation and the Post. 
master-General regarding the demand of the Post Office autho- 
rities to lay pipes underground for the purpose of affording 
facilities to the National Telephone Company for the connection 
of local exchanges will form the subject of an enquiry on the 
19th prox. 

Norwich.—The Tramways Committee has been requeeted to 
report upon the present poeition of the Corporation and the 
Norwich Electric Tramways Company with regard to the con- 
struction of a tramway through St. Stephen's-street, and when 
the Council may expect to be asked to consent to the construction 
of such tramway. 

Kendal.—A small meeting of gentlemen connected with the 
business of the town was held last week to take into consideration 
the question of the electric lighting of Kendal. A resolution was 

to the effect that the meeting earnestly requested the Cor- 
poration of Kendal to take immediate steps to supply electric 
lighting to the town. 

Edinburgh.—The number of lights applied for since Feb. 23 
last is reported as equivalent to 5,4718-c.p. lampe, and the number 
connected with the supply from Ist to 17th inst. as equivalent to 
6,570 lam os of 8 c.p. An estimate amounting to £8 827 has been 
accepted for the formation of a subway between the M'Do nald- 
road power station and Picardy-place. | 

Ross. — The Rural Council are looking favourably at a proposal 
made by a private party residing in the district to apply to the 
Board of Trade for a provisional order for the supply of electric 
light to the urban and rural divisions of the town. It is stated 
that the promoters are prepared to commence the work ab once, 
providing the necessary capital themselves. 

Baker-street and Waterioo Railway Bill.—After a protest by 
Sir G Fardell, who stated that the Vestry of Paddington 
had petitioned against the power propo-ed to be taken by the 
company to erect a generating station au Paddington, aud to take 
land for a terminal stetion and yard, the Bill was :ead a second 
time in the House of Commons on Monday. 

Herne Bay.—On Friday last Major Cardew, of the Board of 
Trade, made an official examination of the arrangements and 
working of the electric tramcar on the pier. The inspector 
appeared to be fully satisfied on every point, and the trial trip was 
accomplished with perfect ease. ‘The establishment has now 
passed out of the hands of the contractors, and business has com- 
menced. 

English Illustrated Magazine.—The April number of this 
bright little monthly has its usual complement of entertaining 
short stories. Sandwiched between these we note specially two 
articles on submarine boats. We look forward with great interest 
to the account promised for next number of a voyage under the 
sea by a passenger. The illustrations are remarkably well 
executed, 

Nottingham Corporation Bill.— This Bil was considered by 
the Unopposed Bills Committee of the House of Commons last 
week. It authorises, inter alia, the use of electricity as a motive 
power on tramways. The comuiitvee amended the Bill by allowing 
50 years instead of 60 years (as proposed by the Bili) for the 
repayment of loans for the proposed extension of the water 
undertaking. 

North London Light Railways.—The adjourned enquiry into 
the projected Finchley, Hendon, and District Light SA the 
Hampstead, Finchley. and Edgware Light Railway, and the High- 
gate, Finchley, and Wood Green Light Railway was concluded on 
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Tueeday before Lord Jersey, Colonel Boyghey, and Mr. Gerald 
FitzGerald. The Commissioners decided that none of the schemes 
should be proceeded with. 


Keighley.—The directors of the Keighley Tramways Company 
appear to be willing to consider the question of traction by elec- 
tricity, and as to the provision of new cars, the Corporation will 
be asked to supply the current. As far as can be learnt, the 

uestion of selling their interest in the tramways outright is not 
likely to be entertained. The supply station of the Corporation 
installation is to be at Low Bridge. 

Bradford.—The Tramways Committee have decided to recom- 
mend the City Council to increase the salary of the manager of 
the electric tramways (Mr. C. J. Spenoer) by £50 per annum. The 
contract for the advertising on the electric cars has been let to 
Mr. A. Burnley, of London, from May 1 to Jan. 31, 1893, when 
the leases of the lines now worked by the other tramway com- 
panies expire, at £25 per car per annum. 


Maryport.—Mr, F. F. Bennett, consulting engineer, of Man- 
chester, nas brought before the District Council a proposal by a 
London company to construct an electric railway from Whitehaven 
along the Cumberland coast through Workington to Maryport, to 
be used for passengers. The company also intend supplying 
Maryport with electricity for lighting purposes at the prices 
charged by the Whitehaven Corporation. 


Persona!.—Mr. Frank Little, late installation superintendent 
for John A. Edmondaon, Leeds, has been appointed manager of 
the Rradford branch of the National Electric Free Wiring Company, 
Limited, Faraday House, London, W.C.—Mr. John Eades, jun., 
deputy manager of the Manchester Carriage and Tramways Com- 
pany's works in Pendleton, has been appointed manager for the 
car building and repairing works of the Manchester tramways. 


Paddington.— At the last meeting of the Vestry, a letter from 
the Board of Trade was referred to the Electric Lighting Com- 
mittee stating that the Metropolitan Electric Supply Company 
had appealed to them under Section 14 of the order in respect of 
the disapproval by the Vestry of Paddington of certain works pro- 
to be executed by the company. and tbat the Board of Trade 
ad appointed Major Philip Cardew, R.E., to enquire into the 
matter. 

London Gaszette.—The last day for receiving proofs of claims 
for dividends in the estate of F. Jones (carrying on business under 
the style of F. Jones and Co ), electrical engineer, Wandeworth, 
has been fixed for April 11. Mr. A. Mackintosh, 24, Railway. 
approach, London Bridge, is the official receiver. —Mr. William 
Marsden Richards, 52, Belvoir-street, Leicester, has been appointed 
trustee in the estate of F. Marson (trading as F. Marson and Co.), 
Leiceater. 

Smoke Nuisance.—The Charing Cross and Strand Electric 
Supply Corporation, Limited, were summoned on Tuesday under 
the Public Health (London) Act for disobedience to an order 
requiring them to abate a smoke nuisance upon their premises. 
Sir James Vaughan adjourned the summons sine die that the 
defendants’ furnaces might be examined as to their efficiency by 
an expert to be nominated by the president of the Institute of 
Civil Engineers, 

Appointments Vacant.—The Vestry of St. John, Hampstead, 
require a clerk at the electric lighting station, Stoneyard, Lithos- 
road, Finchley-road. Salary 30s. per week. Application must be 
made by 10 a.m. on April 8.—The Corporation of Wolverhampton 
invite applications for the appointment of mains superintendent, 
who will be required to take charge of the outdoor work of the 
department, at a commencing salary of £104 per annum. Applica- 
tions by April 4. 

Newington.—At a meeting of the Vestry on Wednesday a 
report was submitted from the Electric Lighting Committee 
recommending that the committee be empowered to appoint the 
requisite working staff at the station ; that the price per unit 
for current supplied for lighting pur be at the following 
rates: 6d. for the first hour, 4d. for the second hour, 3d. for any 
time after; and that the charge for motive power be at the 
uniform rate of 24d. per unit. 


Middlesbrough. — Messers. Davy Bros., of Sheffield, have secured 
the contract for the electric light installation, amounting to nearly 
£7,000. This includes a set of three-cylinder triple-expansion 
engines, of about 500 i. h. p., together with smaller engines to drive 
the auxiliary dynamoe. The electrical plant will be made for 
Messrs. Davy Bros. by Messrs. P. R. Jackson and Co., of Man- 
chester. The consulting electrical engineer to the Middlesbrough 
Corporation is Mr. Robert Hammond. 

Bath.—At the last meeting of the Electric Light Committee it 
was decided not to make any reduction in the charge for the light 
at present. The extension for public lighting in Lower Bristol- 
road was altered to one of incandescent instead of arc lamps, and 
it was decided to add the Upper Bristol-road to the proposed 
extensions of cable. A joint committee's report recommending 
that application be made for an order under the Light Railways 
Act with the view of establishing electric trams in the city, was 
approved. 

Greenock.— At a special meeting of the Police Board held laet 
Friday for the purpose of considering the report from the deputa- 
tion sent last week to London to oppose the Tramways Bill, the 
following resolution was carried: That the Police Board learn 
with regret that the majority of the deputation have failed to 
carry out their remit, thereby introducing a precedent which in 
the future might seriously imperil the best intereste of this com- 
munity, and that the report remitted to a sub-committee for 
consideration and report.” 


Ramsgate. — The Corporation have adopted the following 
recommendation: That the engineer be instructed to report on 
the subject of the electric light, such report to give information 
under the following headings: (1) the desirability of such lighting 
being undertaken by the Corporation or placed in the hande of an 
independent body ; (2) the probable initial cost of the installation 
in either case ; (3) the beat system to be employed, having regard 
to extensions. As this report will involve out-of-pocket expenses, 
the engineer be allowed a minimum charge of 30 guineas on that 
account," , 

Harrow.—The directors of the Harrow Electric Light and 
Power Company, Limited, have from the 25th inst. reduced the 
price of electric energy. The price charged for current for lighting 
purposes is now 7d. per Board of Trade unit instead of 8d., and 
the consumer may, at his option, have a demand indicator fixed 
on his premises, whereby he will be charged 8d. per unit up to 
the number of units corresponding to a consumption at the rate 
of his maximum demand for two hours a day in the winter and 
one hour a day in the summer, and 6d. per unit for all units over 
that number. 


William James Glover and Co.—We are asked to state that 
in consequence of the action taken against this company by Messrs. 
W. T. Glover and Co., Limited, of Salford, challenging the right 
of this company to use the name Glover as applied to electric“ 
cablemaking, although the firm of Wm. Jas. Glover and Co. bas 
been established for over 80 years, and long before Messrs. W. T. 
Glover and Co. came into existence, no allotment of shares will 
take place on the numerous applications sent in, and the money 
received on application will be returned forthwith. We refer to 
the cage in another column. 

Presentation.—A presentation took place in the National 
Telephone Company’s offices at Cork on Saturday on the occasion 
of Mr. H. D. Shinn, chief electrician, severing his connection 
with the above company. The presentation consisted of a gold 
chain and seal bearing a suitable inscription. Mr. J. Donovan, 
who made the presentation, in a few words referred to Mr. 
Shinn’s capabilities, etc.. and to bis success in the examination 
held under the City and Guilds' Institute, for which Mr. Shion 
obtained first-class certificates in telegraphy and telephony, 
magnetism and electricity. 

Stock Exochange.—April 12 has been appointed as a special 
settling day for the British Insulated Wire Company, Limited, 
5,530 vendors’ 6 per cent. cumulative preference shares of 
£5 each fully paid, Nos. 1 to 5,530, and a further issue of 
7,500 6 per cent. cumulative preference shares of £5 each fully 
paid, Nos. 20,001 to 27.500; and April 13 for the Brisbane Tram- 
ways Company, Limited, £167,900 5 per cent. debentures, 
Nos. 822 to 2.500. The issue of the Brisbane Tramways Com- 
pany, Limited, £167 900 5 per cent. debentures, Nos. 822 to 
2,500, has been ordered to be quoted on the official list. 


Leixiip.—Mr. John H. Ryan, M. I. C. E., held an enquiry on 
the 23rd inst., on behalf of the Commissioners of Public Works, 
into the merits of the undertaking from an engineering point of 
view of the proposed electric tramway from Lucan to Leixlip. 
Mr. W. F. Clarke, C. E., on behalf of the promoters, stated that 
the new line was to be laid on the north side af the public 
road. The total length would be 1$ miles, and the cost, of con- 
struction for the adoption of electricity, including the poles, 
cables, and two motorcars, £4,950. The motive power would be 
supplied by the Dublin and Lucan Company. The feeders would 
be both under and over ground. 

London County Council —The Bridges Committee have recom. 
mended that the Veatry of Lambeth and the Wandsworth District 
Board should be asked, as the road authorities, to give their con- 
sent to an application being made to the Board of Trade for a 
license for experimental use of mechanical traction on the tramway 
between Westminster Bridge and Tooting. Extensions of mains, 
etc., under Electric Lighting Acts and orders, have been sanc- 
tioned upon applications by the London Electric Supply Corpora- 
tion, the Notting Hill Electric Lighting Company, and the County 
of London and Brush Provincial Electric Lighting Company (under 
the Wandsworth Electric Lighting Order, 1892). 


Kingston.—At the last meeting of the Town Council the borough 
electrical engineer submitted an estimate of the additional amount 
of capital required for the ensuing three years in respect of the 
electricity undertaking, also a statement of capital expenditure 
already incurred. The statement of capital expenditure in 1897- 
1898 showed that the amount sanctioned was £14 319. 198., which 
had been exceeded by £3,064. lle. Id. The loans already sanc- 
tioned and raised totalled £43 426, while the expenditure and 
liabilities to date amounted to £46,490. lls. Id., and the estimated 
capital outlay for the three years 1899-1901 was £11,935. 88. I Id., 
leaving a deficit of £15,000, which the committee now recom- 
mended the Council to apply to the Local Government Board for 
eanction to borrow. This was agreed to. 

Bedford.—At a meeting of the Town Council last week the 
Electric Lighting Committee submitted the statement of accounta 
for the year 1898 as follows: To capital receipts (loans), £54,598. 
lls. 5d. ; to sundry creditors, £365. 6s. Id.; to balance due to 
treasurer less cash in hand, £6 441. Is. 10d.—total, £61,404. 19a. 4d. 
By capital expenditure, £68,300. Is. Id.; by stores on hand, 
£189. 2a. 6d.; by sundry debtors for current and meter rente, 
£1,934. 58. 8d.; by net revenue account (balance at debit thereof), 
£981. 10s. Id.—total, £61,404. 198. 4d. It was decided to 
purchase a new boiler with mechanical stoker at an estimated 
cost of £1,350; also blocks, shearlegs, vice, and forge at a cost 
of £20; and that bills be paid amounting to £542. 3s. 9d. The 
engineer was empowered to order additional high-tension cables, 
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Whitechapel —The work of laying electric lighting mains in 
this district has been 5 A sum of £18,000 is to be 
borrowed from the London County Council, at the rate of 3 per 
cent. per annum, to defray the cost of the erection of the new 
destructor; and also a sum of £60,500 in order to carry out 
portion of the work of erecting the electric lighting installation in 
the district. This loan is to be upon the instalment system. and 
nob upon the annuity system as st first proposed by the Vestry. 
It will be repayable in 42 years with interest at the rate of £3 per 
cent. per annum, provided that not lesa than £10,000 be taken up 
at one time, and upon the understanding that if any works fail to 
be renewed during the currency of the mean period. the cost of 
renewal shall constitute a maintenance charge, and shall not be 
made the subject of a fresh loan. The repayment is to commence 
at the expiration of three years from the quarter-day anterior to 
the date of the advance of the first portion of the loan. 


Penzance.—The Joint Highways and Lighting Committees of 
the Town Council are considering an offer from the Electrical 
Power Distribution Company to take a lease of the provisional 
order upon the terms that upon the expiry of two years’ notice 

iven at any time after the end of 10 years, the Council should 

entitlec to purchase the entire undertaking and goodwill at a 
value to be fixed by independent valuers. ectricity for public 
lighting or other purposes would be charged to the Council at 2d. 
Doc unit after the first hour's use at 8d. For all-night street- 
ighting this would average at the very moderate figure of 24d. 
per unit. The company state that they are prepared to supply 
customers at 24d. per unit after the first hour’s use at 8d., and put 
in free of any additional cost the necessary interior wires in shops 
aud private residences, The low-pressure system of supply was 
best suited to the district. The company would pay the reason- 
able costs incurred by the town in connection with obtaining the 
powers. 

Middlesex County Council — Major-General Hutchinson’s 
award re the line proposed by the London United Tramways Com- 
pany in Hanwell, etc., contains the following paragraph : ‘‘ The 
electric wires are to be attached to the posts which carry them at a 
height not less than 22ft. vertically above the level of the outer 
rail of the line next and opposite to the post. And I further award 
and adjudge that the several parties sball pay their own respective 
coste of the said reference, and that the costs of this award shall 
be borne and paid as follows: as to 27 forty-second parts by the 
County Council, as to 10 forty-second parts by the company, as to 
5 forty-second parts by the Hanwell Council, and if any one of 
the said parties should pay the whole thereof, then I award and 
direct that each of the other two parties shall repay to the said 
party their share respectively of the said costs.” The Council have 
referred to the county engineer and surveyor to consider in what 
way they may, in the interests of the county at large, avail them- 
selves, as promoters, of the provisions of the Light Railways Act, 
1896, and to prepare and to submit to the Parliamentary Committee 
a scheme for that purpose accordingly, having regard, in the first 
instance, to those districts in which the local authorities have 
expressed their wishes for light railway or tramway schemes. 


New Telephone Patent.—With reference to the case heard in 
the City of London Court on Friday last, a Daily Chronicle repre- 
sentative visited the defendant, Mr. Thomas J. Howell, an elec- 
trical engineer, of Barford-street, Islington. He says Mr. Howell 
is an elderly man, whose blindness is the result of an accident 
during his career as an electrical engineer, in which he says he 
worked with Mr. Preece and other eminent electricians. It was 
rather difficult in the absence of the machine to understand what 
the invention is, but it appears to dispense with the present 
“ ringing ap ” and the necessity of using the existing mouthpiece. 
' If,” said Mr. Howell, you have thie transmitter fixed and want 
to call up the exchange, you turn on the switch, call out, and your 
voice is heard as clearly ab the other end as mine is by you now. 
When the connection is made, you and the person called up can 
each sit comfortably down and talk away as though you were in 
the same room. I have fixed the transmitter in various places, 
sometimes under the table, but it doesn’t matter where it is. I 
have supplied 200 of them which are now working, and I am 
pes ovale with the City Corporation. The transmitter has been 
tried over long distances. On one occasion I carried my voice a 
distance of 16,020 miles through a wire which was designed to 
represent that distance; and on another, when we were talking 
with Dublin by way of Glasgow and Belfast, we used the ordinary 
telegraph wires. I claim to be the only man who has beaten the 
National Telephone Company.” 


PROVISIONAL PATENTS, 1899. 


Marcu 20. 

5968. Controlling moving bodies by wireless telegraphy. 
Arthur Alexander Govan, John Trotter, and Walter 
Jamieson, 15, Renfield-street, Glasgow. 

5975. An improvement connected with magneting machines 
for extracting iron and steel particles from borings 

and turnings, etc., of brass, copper, and other non- 
magnetic metals, also from charcoal and carthbs. 
Frank Bury Parkinson, ll, Fearnleaf-street, Moss Side, 
Manchester. 

0062. Receiving apparatus for so-called Hertzian waves for 
transcribing same into perceptible signs. Johann 
Christian Schäfer, Eduard Renz, and Paul Lippold, 36, 
Chanoery-lane, London. (Complete specification.) 
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6016. Improvements in or relating to electricity meters or 
indicators Paul Rissler and Heinrich Bauer, III, 
Hatton-garden, London. 

6094. Improvements in and relating to electrical incandes- 
cence lamps. Victor Isidor Feeny, 60, Queen Victoria- 
street, London. (Allgemeine Elektricitáts-Gesellschaft, 
Germany.) (Complete specification.) 

6025. Improvements in and reiating to electrical incandes- 
cence lamps. Victor Isidore Feeny, 60, Queen Victoria- 
street, London. (Allgemeine Elektricitäts-Gesellschaft, 
Germany.) (Complete specification.) 

6096. Improvements in and relating to electrical incandes- 
cenoo lamps, Victor Isidore Feeny, 60. Queen Victoria- 
street, London. (Allgemeine Elektricitüve- Gesellschaft, 
Germany.) (Complete specification.) 

6027. Process for regulating the supply current for tilu- 
tainating bodies or fl amounts composed of second- 
class conductors (elec:rolytes; Victor Isidore Freny, 
60, Queen Victoria-street, London. (Allgemeine Elek- 
tricitüts- Gesellschaft, Germany.) (Complete specification.) 

6098. Process for the production of electrical resistances 
with small hoating capacity. Victor Isidore Feeny, 
60, Queen Victoria-street, London. (Allgemeine Elek- 
tricitüce-Gesellschaft, Germany.) (Complete specification.) 

6033. Improvements in or relating to eleotricity registers 
or meters. César René Loubery, Emmanuel Francois, 
and Heury Kunkelmann, 111, Hatton.garden, London. 

6034. Improved electrical striking attachment for olooks. 

George Daniel Granger, 1 and 4, Mitre-court-chambers, 
Fleet-street, London. 

. Improvemeats in controlling switches and apparatus 

for electric motors. Reese Hutchison, 322, High 

(Complete specification.) 

. Improvements in apparatus for working railway 
points and signals by electricity. Francis William 
Webb and Arthur Moore Thompson, 47, Lincoln's-inn- 
fields, London. 

Improvements in electrie lamps. Serge Berditechewsky- 
A postoloff, 53, Chancery-lane, London. 

6054. Improvements in electric lamps. Serge Berditechewsky- 
A postoloff, 53, Chancery-lane, London. 

Improvements in incandescence lamps. Karl Lehmann, 
46, Lincoln'a-inn-fields, London. (Complete specification.) 

Improvements in electric relays. William Lloyd Wise, 
46, Lincoln’s-inn-fields, London. (Albert Cushing Crehore 
and George Owen Squiers, United States.) 

An imp oved electrical drying apparatus for treating 
textile fabrics. Jean Marie Joseph Vignon-Danto, 65, 
Chancery-lane, London. (Complete specification.) 

Marcu 21. 

Improvements in electrically-operated motor road 
vehicles a part of the invention being applicable to 
secondary batteries and to their charging connoc- 
tions and the connections of same with their motors, 
Philip Middleton Justice, 55, Chancery-lane, London. 
(The Pope Manufacturing Company, United States.) 
(Complete specification.) 

Improvements in or relating to electric batteries. 
Charles Levetus, 111, Hatton-garden, London. 
Improvements in telephonic exchange apparatus. 
Arthur Edwin Lamkin and John George Lemon, 53, 
Chancery-lane, London. 

Improvements in the manufacture of filaments for 
incandescing electric lamps and in means applic- 
able for use in such manufacture. William Lawrence 
Voelker, Clun House, Surrey-street, Strand, London. 
(Complete specification. ) 

Improvements in electric arc lamps. Walter Claude 
Johnson and Adolph Wunderlich, Birkbeck Bank- 
chambers, Soutbampton- buildings, Chancery-lane, London. 
(Complete specification.) 

6159. Improvements in or relating to facsimile telegraph 
apparatus. Alfred Jalius Boult, 111, Hatton-garden, 
London. (William P. Dunlany, United States. ) 

Improvements in or relating to facsimile tolegraph 
apparatus. Alfred Julius Boult, 111, Hatton-garden, 
London. (William P. Dunlany, United States.) 

MARCH 22. | 

Improvements in or relating to electric motor 
vehicles. Maurice Loir, 111, Hatton-garden, London. 

. Improvements in insulating lining for electrical 
apparatus and process of making same. The British 
.'Thomson-Houston Company, Limited, 83. Cannon-street, 
London. (George B. inter, United States.) (Com- 
plete specification.) PIU 

Improvements in ineandesoenoe lamps. 
Siemens Bros. and Co., Limited, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery-lane, London. 
(Siemens und Halske, Aktien-Gesellschaft, Germany.) 

Improvements in column printing telegraphic instru- 
ments. Frederick Herbert William Higgins, 18, South- 
ampton-buildings, Chancery-lane, London. 

Improvements in electrically-iliuminated advertising 
devices. Charles Baker and Walter Angove Chat. 
worthy, 1, Queen Victoria-street, London. 


Holborn, London. 


6064. 


6067. 


6125. 


6129. 


6142. 


6149. 


6157. 


6160. 
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6303. 


6353. 


7862. 


8140, 


$443. 
8489. 
8932. 


9339. 
9607, 
9844, 


10110. 
11858. 


12313. 
15861. 
15803. 
16129. 
21317. 


81759. 


2175. 


. An improvement in telephone 


MARCH 23. 


. Imitation cover for électric glow lamps. Maurice 


Patrick MacInnerny, 29, Falkner-street, Liverpool. 

Improvements in electric lampholders. Robert Frederick 
Hall, 24, Temple-row, Birmingham. (Complete specifi- 
cation.) 

Improvements in combined electrical switches and 
lampholders. Robert Frederick Hall. 24, Temple-row, 
Birmingham. (Complete specification.) 

Improvements in electric switches. Anirew Jackson 
McGeoch, 96, Buchanan-street, Glasgow. 

systems. James C. 
Slater, 304, Union Trust-building, St. Louis, Missouri, 
U.S.A. (Complete specification. ) 

Improved apparatus for extracting or reducing metals 
or for making metallic alloys by electrolysis. 
Heinrich Bumb, 100, Wellington-street, Glasgow. (Com- 
plete specification. ) 

Electric safety alarm appliance to clothes hooks to 
pievent theft of garments and the like. Rudolf 
Schmid and Robert Basch. 40, High Holborn, London. 

Improvements in or connected with surface contact 
studs for electric tractioo. William Kingsland, 33, 
Chancery lane, London. 

Improvements in or relating t» electric cab es. Alfred 
Whalley, 111, Hatton-garden, London. 


. An improved device for producing electric current at 


sea by tho action of the waves. Max Gehre, 6, Lord- 
street, Liverpool. 

Improvements in volting machines. Frank William 
Purcell, 40, Chancery-lane, London. (Complete specifi- 
cation.) 

Improvements in or  oonnected with 


applicable for lighting and 
Otto Ovid Domon, 


apparatus 

specially heating by 

eleotricity. 
London. 

Improvements in electrie brakes for railway and 
tramway vehieles William Lloyd Wiee, 46, Lincoln'e- 
inn-fields, London. (The Aktien- Gesellschaft Elektrici- 
tatswerke, vorm O. L. Kummer und Co., Germany.) 
(Complete specification.) 

Improvements in telegraph and such like posts. 
Siemena Bros. and Co., Limited, and George William 
Perry, Birkbeck Bank- chambers, Southampton- buildings, 
Chancery-lane, London. (Complete specification.) 

Improvements in apparatus for the generation and 
electrolytic application of electric currents. Francis 
Edward Elmore, Birkbeck Bank-chambers, Southampton. 
buildings, Chancery-lane, London. (Partly by Jobn 
Oliver Surtee Elmore, India.) 


SPECIFICATIONS PUBLISHED. 
1898. 
Electric railway conduits and conductors. Boult. 
(Snyers. ) 
Combined globes and shades for incandescent electric 
lamps, and for electric aro lamps, and for facilitat- 
ing the application of advertisements thereto. Böhm. 


Switches for electric cirouits. Wright. (Date applied 
for under International Convention, Sept. 18, 1897.) 

Electric meters. Marks. 

Electro-deposition of metal. Wright. 

Electrical vibrators for telegraphic and other pur- 
poses. Harvey. 

Electrical switching apparatus. Edmunds. 

Electric are lamp. Tschieret. 

Adtustable shade supports for electric and the like 
fittings. Sturge. 

Electric aro lamps. Oliver. 


Manufacture of elements or plates for secondary 
batteries or electric accumulators. King. 


Secondary batteries or electric acoumulators. King. 
Electric acoumulators. Leimer. 
Electric accumulators. Leimer. 


Electrolysis of alkali chlorides, eto. Imray. (Oester- 
reichischer Verein fiir Chemische und Metallurgische 
Production.) (Amended.) 


Magnetic separating apparatus. Clark. 
Gesellschaft A.-G.) 


Control of electrically-propelled trains. Potter. (Date 
applied for under International Convention, March 31, 


1898.) 
1899. 
Telemeter apparatus. Wirth. 


(Metallurgische 


. Rotary converters for single-phase alternating currents. 


Deri. 

Appliance for automatically rogulating the frictional 
pressure on the rails of the driving wheels of elec- 
trically-propelled vehicles. Siemens Bros. and Co., 
Limited. (Siemens und Halske, Aktien- Gesellschaft.) 


$900. Manufacture of electric accumulators or secondary 


Bweed . 


batteries, Hathaway. 


40, Chancery-lane, 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


AND TRAMWAYS. 


ub 
Returns for 827 Total 1 resetpta for 
Line. ET FE ere a 
, decrease. 
Ending |1899. 1898. 1899. | 1898. 
gioi Tram- £ £ £ £ „ 
CCC Mar. 25 3,395 3,370 + 25 44,791 [41.480 
Blackpooi and Fleet- 
wood. Tramroad ...| „„ 25 174| — = 2.087 — 
Bradford Oity Trame|Feb. 5| 145| — — 6,7331] — 
Bristol Tramways 
and Co... Mar. 24 |2,321|2,397| - 76| — — 
City and South | 
London Railway. . ,, 26 |1,108|1,066| + 42 |14 386 18.802 
Dover Tramways ..| „,, 25| 124| 1111+ 13| 1,696 | 1,277 
DublinU.T.,elec.cars} , 24| 821|771t| 50 10,300 | 8,375+ 
Dublin S.D. Electric . 
Tramway „ 24 556| 417| + 139 7,361 | 4,760 
Halifax 35 
Tramways ........ „ 8 301| — — 9,720“ — 
Liver ool Overhead 
PER „ 26/|1,269|]1,303 — 34 16,911 17,443 
South Staffordshire 
Tramways . 5 24 | 542] 562 — 20 7,092 | 6,904 


* Since June 30, 1898. + Including horae cars. 


p—————— —— ee 


COMPANIES' STOCK AND SHARE 


t Since July, 1898. 


LIST. 


Name. 


Price 
l Paid. | Wednesday. 


Blackpool and Fleetwood Tramroad Shares 10 244-25] 
Bournemouth and Poole Electric *uppiy, Limited, Ord.. 10 134-14 

4j per cent. Cum. Pref. .... ... ........ 10 104-11} 
British Electric l'raction, Limited, Ordinary, Nos. 1-80, 000 10 194-20 

6 p. o. Cm. Pf., 80,001-40,000 (all paid) ...... 10 183-14} 

—— 5 per cent. Perpetual Debenture Stock ....... 100 126-129 
Brush Electrical Eugineering Limited, e n 2 1721 
Non. Cum., 6 per oont. Pret es estessegeseoenees 2 2 -24 
per cent. Debenture Stock 33 wees: | 100 110.114 
m oent. 2nd Debenture Stock.. e 100 102-105 
Callend AE able Company, Deben rM: sce Pa RATE i 114-117 
r in 2622 62 „„ 6%„%— „% „% „„ „ 80 1 el 
Central London iway, Ordinary. FC 5 E^ 
rr 0vdd dd T 74 
—— Pref. Half-Shareeeeeee ... 8 4 
Jue xa ⁵³U.J. NT Š 5 43-43 
Charing Cross and Strand .. "«029«06090€90060602052220829» 509 $9» b 11j-15j xd 
Hleetritty Comps VVV 8-63 
Chelsea Pre cork De J ³⁰‚¹A¹¹»ͤͤ²⁰·¹⁴ ME b 8-9 
r “Grain i ntures .. we 9297 ˙ 2 100 114-116 
Olty of Lok on, Ordinary ........... -cccccccccccccccces 10 18-19 xd 
IL 001. 100,000 2 2 60 %%% ence 10 18-19 xd 
2238 Cumulative Prei. 6% % % %% % „%%% % % „„ „„ se 99 lu 15-16 
5 per cent. Debenture Stock .................... 100 194-129 
Olty ty and oa London Railway, Consolidated Ordinary ..| 100 un 
Dll 8 8 b 
—— per cent. Debenture Stock ................... 100 135-185 
5 per cent. Pref. Share. | 10 143-15] 
1711 Ves E qudd 10 14-15 
County « santy of London and Brush "Prov. Eleo. ene Co., 10 11-12 
A . 80 001-40, 40,00 10 11-12 
— — 6 per cent. Cam. Pret. . 6 66 6 % „„ +s oe ee 10 14-15 
Crompton and oo. 3 8 8} 31 
—5 cent. Debentures . — 98-101 
Orystal Palace District, Ordin Ad er ‘ont. Stock 100 180-185 

Preference 5 per cent. Stock  ................. 100 140-145 
Bilson and Swan United onan CC 24-23 

5 per cent. Debentures ........ ccc cccccccccccees 5 4-5 

4 per cent. Deb. Stock, Rede... 100 97-99 
Edmundsons’ Electricity Corp., Ltd., Ord. Shares, 1-17,400| 5 61-51 
MIectric Construction, Limited .... ......... 34 2 24-24 

—— 7 per cent. Cumulative Prei... 2 
——— 4 per cent. Perp. 1st Mort. Deb... Ss 100 103-106 
W. T. Henley's Telegraph Works, Ordinary .. RT 20-27 
7 per cent. Preferenooe eee 10 184-19] xd 
—— 44 per cent. Debentures ...........—.... eee 100 113-115 xd 
House-to-House Com fees . € — ———À EU 84-94 xd 

7 per cent. erence. e"».cc2290090 — R 2! xd 
Imperial Tramways, Limitd . . 6 244-95) xd 
ipaia diy eae Gutta , Percha, and Telegraph ⁄ Works  ....| lv 214-22] 

cent. Debentures. s ME 102-106 
K and Knightsbridge Ordinary.. mr 6 18-14 
London Electric Supply y, Ordinary.. rrr 8 84-4 

6 per cent. f. iii ck Sage sae ies ETET DET b 64-7 xd 

4 per cent. 1st Mortgage Debenture Stock, Red. .| 100 105-107 
Metropo'itan Electric Supply, Limited, Ord. , No. 1- 62, 500 | a 10-17 

No. 62,601 - -B5, m 4 19-18 
ae cent. First Mortgage Debeuture R 10u 117-120 
N AMONA disphone; Ora eror E RERAVET ES 5 43-5 
— e per ent. Cum. First Pref....................... 10 12-14 

6 per cent. Cum. Second Pref.......... ......... 10 12-14 

6 per cent. Non. Cum. "nue Pref. . „„ 

d pa ceas Deb. Stock ........| 100 99-1ul 
Notting Hill Electric Lighting ng Compas, Limited N 10 16}-17} xd 
Oriental, Limited, 1879 . occ es 9 1 1 

25 Shares . *0€9 99 9 GB 00€ mee LE E EEEE HEEE E =] 5 7 7 

243 Shares, New ""29509929^06 63 6 
Oriental te Sera and Electric Company. 1 2! 
Oxford Klectric, Lim., Ord., Nos. 1 to 96 and 407 to 10,810. b 63-7. 
Boyal Electrical Company of Montre ͥ 1$ 17u-1 

——— 4) per cept. first Shares Mortgage eene 100 107-109 
South ath Lon on Electric Supply, Ordinary ....... | 8 34-34 
Bt. James's and Pall Mali, Limited, Ordinary .. ... e. = e| 8 17-17] 

7 per cent. Pref. . 3 9.10 

Construction and Maintenanes 14 88-42 xdi 
ud P Or MM Qaa cc -cccse M | Qui 
Westminster Electric Supply, Ordinary . D 15j- 
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NOTES. 


Blackburn Tramways.—tThe policy of cheap fares 
introduced by the Blackburn Corporation upon its newly- 
acquired tramways is proving highly successful, especially 
upon the sections now being worked by electric cars, which 
are immensely popular. Last week, in spite of the 
occurrence of Good Friday, 44,000 more passengers 
were carried than in the same week last year, while 
the receipts were almost £450 more. 


The Telephone Bill.—The Telephone Committee of 
the London Chamber of Commerce has called a joint 
committee meeting of the Electrical and Allied Trades 
Section and the Postal, Telephone, and Telegraph Com- 
mittee for Wednesday next, April 12, to consider what 
action the council should be recommended to take in 
connection with the Telephone Bill now before the House 
of Commons. The meeting will commence at 2.30 p.m. 


Telegrams to France.—We understand that in view 
of the impending expiration of the 10 yeare' agreement 
between the Governments of England and France by 
which the telegraph rates between tbese countries is fixed 
at 2d. a word, strong representations have been made to 
procure a reduction of the rates to 1d. a word. This sum 
represents the combined inland rates of England and 
France, while telegrams are sent from England and 
Scotland to Ireland and to Jersey at inland rates. The 
Postmaster-General has, however, renewed the agreement 
at the old rate, but for one year only. 

Transactions.— We have received Parts 3, 4, and 5, 
vol. xv., of the Transactions of the North-East Coast Institu- 
tion of Engineers and Shipbuilders. They form a useful 
record of the third, fourth, and fifth ordinary meetings at 
which papers were read. Among the subjects introduced 
for discussion was a paper by Mr. M. W. Aisbitt on Some 
Features of the Repairs and Construction of Iron and Steel 
Ships,” and one by Mr. T. Messinger on An Improved 
Method of Strengthening Copper Steam-Pipes.” The con- 
tents also include an account of a visit paid by the insti- 
tution to the Central Marine Works, West Hartlepool. 


Countershafting.—The disadvantage of the use of 
large countershafts in electric light or in power works is 
exemplified by an accident which occurred in the power- 
house of the Consolidated Electric Light Company of 
Birmingham, U.S.A. In this power-house a 58in. pulley 
with a 38in. face recently burst, and wrecked the counter- 
shaft and ite foundations. Six dynamos, having a total 
capacity of 920 kw., were being run from the shaft, but 
were thus rendered idle for over a week. Had independent 
direct-coupled plants been used, it is difficult to imagine 
how any one accident would have caused such a complete 
interruption. It is almost needless to say that the com- 
pany was very much inconvenienced by the mishap. 


Wooden Poles.—The preservation of the wooden poles 
used for supporting telegraph and telephone lines is a 
matter which requires careful attention in all countries, 
and particularly in those like England, where a trequent 
rainfall greatly assists decay. It is often found that this 
decay commences at the ground line, and we notice that an 
American, Mr. H. L. Dubois, has devised a method of 
protecting the poles at this point. He uses a terra-cotta 
casing about 2ft. long and from 2in. to 3in. larger in 
diameter than the pole. This practically resembles a large 
drain-pipe, except that in the case of a pole already erected 
it has to be made in two halves. The casing is placed with 
its upper ends about 2in. or 3in. above the surface of the 
ground. The space between it and the pole is then filled 
in with a mixture of clean gravel and pitch, which is put 


in hot. It is claimed that in this way the life of the pole 
is very much lengthened. — 

Curious Incident.—The Street Railway Review gives 
an illustration of a curious occurrence in connection with 
one of the street railways in America. The line referred 
to is equipped with very long cars running on two bogies, one 
at either end. On the day in question a car was approach- 
ing the street crossing at which lines went off to the 
left and right respectively. After the front bogie had 
taken the switch to the left the switch-points moved, and 
the rear bogie made for the right-hand street. The electric 
motors on each bogie did their best to get ahead, but as 
they were pulling in opposite directions, and the car would 
not stretch, they came to a standstill with the car's body 
just about at right angles to the original track. Of course, 
no damage was done. 

Underground Railways in New York.— We 
understand that at least two large syndicates are 
endeavouring to get powers from the New York municipal 
authority to construct underground railways in and around 
that city. One of these, the Whitney Syndicate, proposes 
to spend about 10 millions on the work, and suggests that 
they should be allowed at the same time to provide 
conduits for other purposes than transport. In this case 
we are not told what the consideration would be to the 
authorities, but the Metropolitan Contract Company offers 
to pay 5 per cent. of the gross receipts into the city 
treasury. This company, however, only proposes to spend 
about six millions. From what we can gather, both schemes 
are at present in the air. 

Street Accidents.—The electric tramways, or, as they 
are called, “electric street railroads,” in America are remark- 
able for speed. As & consequence of this, a number of 
gerious accidente occur which are out of proportion to those 
occurring on our English lines. We are glad, however, to 
see a note in the Sctentific American to the effect that 
fatalities on the street railroads of Chicago have decreased 
nearly 85 per cent. since the surface lines have equipped 
their cable and electric cars with fenders, in accordance 
with municipal regulations. In the last two months ouly 
three persons were killed on the street railways of Chicago, 
whereas in the same period of 1898 there were eight 
victims, and the average for half of last year was nine 
deaths each month. All the surface roads have not as yet 
fulfilled the requirements of the regulations, and it is 
probable that the number of fatal accidents will be even 
smaller when every car is provided with a fender. 

Moscow Tramways.—The municipality of Moscow 
has determined that that city shall be provided with 
a complete system of electric tramways in the near future, 
and it asks for tenders for the equipment of these. The 
conditions of tendering have been conveniently arranged, 
so that every nationality shall have a chance of competing 
for the work, but those who wish to do this must send to 
the municipality word to that effect by the 12th inst. A 
deposit of £118. 15s. is to be dispatched with the applica- 
tion, and in return full specifications and plan will be 
forwarded. The specifications in question will be trans- 
lated into English for the benefit of those tendering, and 
will also include a priced estimate of the cost showing the 
extreme limits between which the various details 
are expected to vary by the electrical advisers of the 
municipality. When so much consideration has been paid 
by the Moscow authorities to an English translation of the 
specifications we hope our electrical firms will make a bold 
bid for the work. | 

Telephones in Paris.—The postal authorities in 
Paris have been convinced by, we presume, the exhibition 
authorities that the telephone network of the city is quite 
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incapable of coping with the enormous number of new 
connections which will be required by the exhibitors at 
the 1900 exhibition. As a result, the authorities have 
decided to commence work immediately on a new exchange 
in the Avenue de Saxe. The total cost of this exchange, 
and the wires required to connect it to the exhibition, 
subscribers, and to other parte of the city, is estimated 
at £70,000. A good proportion of this amount has 
already been voted by the Government, and the work 
is to be commenced forthwith. Our contemporary, 
L'Industrie Electrique, is, however, sceptical as to the 
Government being capable of getting the work carried out 
in time to beof service to the exhibition when it opens. 
It also points out that the exchange should be really 
available for connection by next October, in order that 
it may be of service to exhibitors erecting their exhibits. 


Gas versus Electricity.—The Electrical Committee 
of the Bristol Town Council, it will be remembered, 
opposed the recent Bill of the gas company, and induced 
the House of Lords to decline to give that company power 
to lend dynamos in conjunction with gas-engines. At the 
game time, the Lords’ Committee allowed a clause to be 
introduced under which the gas company might charge 
what price they liked for gas used for motive power. The 
price charged is not then to be considered as the lowest 
given to private consumers when fixing the rate to be paid 
for gas for public lighting. The Electric Committee urges 
the Corporation to oppose the clause again when the Bill 
comes before the committee of the House of Commons. 
The Gas World says that the committee are evidently afraid 
of competition with the electric motors which are supplied 
from their mains. As no such fear is expressed in the 
report, we think that our contemporary reads rather too 
much between the lines. As far as we are concerned, 
we are sure that active competition between gas-engines 
and motors would be good for all parties concerned. 


Institution of Civil Engineers. — Mr. R. A. 
Hadfield, M. I. C. E., read a paper at the Institution of 
Civil Engineers last week on “ Alloys of Iron and Nickel." 
Dealing first with the physical data relating to nickel 
and iron, the paper then refers in succession to the 
preparation of the nickel-iron alloys and specimens; the 
mechanical tests upon the various cast and forged speci- 
mens; the comparison of mechanical tests upon previous 
alloys; the magnetic and elestrical qualities; and the 
thermal, welding, self-hardening, and corrosion tests. The 
second part dealt with general considerations regarding 
nickel-steel and ita uses; and the third with the early 
history of nickel, and the early experiments in alloying 
nickel and iron. The effect upon iron of gradually 
increasing amounts of certain added foreign elements had 
already been investigated by Mr. Hadfield in experiments 
upon the mechanical and physical properties of alloys of 
iron and manganese, silicon, aluminium and chromium, 
both in the cast and forged conditions, and the author now 
presents the results of a like investigation of the alloys 
of iron and nickel. 

Technical Education.—In a recent issue of the 
London Technical Education Gazette reference is made to 
the Salomons engineering scholarship at Cambridge. 
This scholarship will be vacant in 1900, and an examina- 
tion to fill it will be held at Gonville and Caius College 
next November. The scholarship, which was founded by 
Sir David Lionel Salomons, Bart., M.A., is of the value 
of £70 a year, and is tenable for three years. Candidates 
must not be more than 19 years of age on Oct. 1 this year, 
and the candidate elected is required before being formally 
admitted asa scholar to make a declaration to the effect 
that it his intention to enter the engineering profession 


as a civil or electrical engineer. The subjects of examina- 
tion will be euclid, algebra, plane trigonometry, geo- 
metrical and analytical conic sections, elementary statics 
and dynamics, and differential calculus; physics, including 
dynamics and hydrostatics, with practical work. Candidates 
will be required to give proof, by examination or by 
producing recognised certificates, that their knowledge 
of classics is sufficient to enable them to pass the 
university matriculation examination before coming into 
residence. 

Electric Engineering in Russia.—The St. Peters- 
burg correspondent of the Financial News states that a 
large syndicate is being formed with the object of establish- 
ing and working electrical undertakings in Russia. The 
syndicate in question would have a capital of £5,000,000, 
and is being organised by the largest electrical firms in 
Germany, who are, as usual, supported again by industrial 
banks. Amongst the firms in question are the Allgemeine 
Elektricitite-Gesellschaft, the Union Elektricitäts-Gesell- 
schaft, and Siemens and Halske. Amongst the banks are 
the St. Petersburg International Bank, together with a 
group of Russian concerns, as well as the Deutsche Bank, 
Messrs. Warschauer and Co., and others in Berlin, Messrs. 
Rothschild and the Société d’Etudes Russes of Paris, and, 
finally, the Franco-Russian Electricity Company of Geneva. 
The board of directors, numbering seven members, was 
constituted a few days ago at Berlin, but will have its 
chief officés at St. Petersburg. A strong combination of 
financiers and technical firms like the above should be able 
to do splendid business in any country, and we are sure 
that in spite of the anti-German feeling which is some- 
what prevalent in Russia the syndicate in question will do 
good work. 

Perpetual Motion.—Prof. Charles E. Tripler has been 
devoting a large amount of time, we presume, to the 
development of machinery for the production of liquefied 
air. The points which he has succeeded in establishing to. 
his own satisfaction are the following: (1) that liquid air 
can be manufactured easily, cheaply, and in large quan- 
tities ; (2) that when liquid air is arranged under proper 
conditions in a cylinder, it can be made to give an expan- 
sive force exceeding that of gun-cotton or dynamite. In this 
respect, as it cannot be exploded by a spark, it is perfectly 
safe to handle, and is not liable to be set off by act of con- 
cussion. The next point which Prof. Tripler has established to 
his own satisfaction would be so far an infringement of the 
law which forbids perpetual motion that we are afraid he 
will get few to credit his statements. After speaking of 
the way in which liquefied air can be made to drive 
machinery, Prof. Tripler describes an engine which he has 
designed for this purpose, and which he uses to drive a 
liquefying machine. With this combination he says he can 
produce 10 gallons of liquid air for every two gallons used 
in the engine. Of course, it is difficult without more data 
at command to say whether the learned professor is correct, 
but we are perfectly certain that unless he introduces 
energy elsewhere in the circuit he is absolutely wrong in 
his conclusions. Still, it is not the first time that liquid 
air has led authors into fallacious reasoning, and we trust 
that Prof. Tripler will see his way either to explain in detail 
his experiments or withdraw his statements. 


A Long Eiectric Railway.—4As an example of the 
extent to which inter-urban lines are being equipped in the 
States, we take the following facts from the Street Railway 
Review: It seems that the Wabash and Mississippi Con- 
struction Company, of Salem, Ill, has been incorporated 
to build an electric railway from Vincennes, Ind., to East 
St. Louis, III., a distance of about 150 miles. The super- 
intendent of construction and right of way states that the 
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road will follow thb old. State road and be almost parallel 
with the Baltimore and Ohio South-Western Railway, 
passing through many towns and cities, such as Olney, 
Clay City, Flora, Carlyle, Trenton, and Lebanon. There 
. are many reasons for believing that the road will be a 
paying investment and a great accommodation to the 
public. There is not very much grading to do, 
since the line will be built on the old Vincennes 
dirt road. Over 100 miles of this is ready for the 
rails, but in the low lands the track will require 
some grading, though on the whole this will amount to 
very little. The bridges will have to be strengthened and 
kept in repair. When such long lines as this are equipped 
electrically, and are provided with a rapid and frequent 
service, they form formidable competitors to the steam 
railways, and are likely in the near future to seriously 
affect the latter financially. As far as experience goes in 
England, the effect of suburban electric tramways on the 
suburban railways has been most disastrous. We have 
little doubt that a number of inter-urban electric lines 
could also be constructed which would confer a great boon 
on the inhabitants of the town so connected. 


Ealing and Electric Traction.—The London 
United . Tramways Company has had compiled, and 
recently distributed, a synopsis of the meetings and 
correspondence which have taken place with reference 
to the proposed extension of the tramway from Acton 
to Uxbridge. The existing line only runs from Shepherd's 
Bush to Acton, and what the people of all the intervening 
places between the last-named euburb and Uxbridge want 
is that they should be brought into tramway communica- 
tion with London. The Ealing District Council, however, 
refuses to allow a tramway to penetrate its precincts, and 
in order to enjoy ita fancy in this direction, refuses a 
distinct boon to the inhabitants of half a dozen neighbour- 
ing places, including Hanwell, Southall, Norwood, Hayes, 
Hillingdon, Uxbridge, without mentioning Acton and 
Hammersmith, the governing bodies of which, as well 
as the London County Council, have all given their 
support to the scheme. The two-mile gap through Ealing 
is ‘all that would be required to admit of a 12 miles track 
of tramways on which electric traction would be used, 
and notwithstanding the District Council of that place is 
busily opposing all applications for this missing link,” 
still, it is an ironical fact that a recent postcard plébiscite 
has shown that the extension is approved of by a no less 
majority than eight to one of the Ealing ratepayers. 
Although a temporary check has been sustained by the 
promoters of the scheme in their dealings with the 
District Council of that place, it is the intention of the 
promoters to seek the authority of Parliament for the 
construction of this sectiun of the line, which we sincerely 
hope will be obtained in the near future. 


Frequency and Feeling.—Mr. E. W. Scripture sends 
to Science an interesting communication on the Anzsthetic 
Effects of a Sinusoidal Current of High Frequency.” This 
experimenter claims to have found that the anæsih tic 
effect may be produced by sending the current longi- 
tudinally along the nerve. Thus, a current sent along one 
of the nerves of the arm can be used to produce anesthesia 
in parte of the arm supplied by it. With a pleasant current 
of about 28,000 alternations per second passing between 
the elbow and the hand, a needle can be painlessly run 
into the forearm. Mr. Scripture also made experiments as 
to the action of the current on the tongue, with the view 
of trying how far the theory that the sensation of taste is 
due to vibration is correct. The experiments, however, 
showed that alternating currents up to about 29,000 
complete periods per second produce no sensations of 
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taste whatever; the only sensation is that of tickling 
and puckering. The author's conclusions as to the rela- 
tions between frequency and sensation are as follows: 
(1) Threshold of sensation of touch at a frequency of about 
480 complete alternations per second; (2) threshold of 
disagreeableness at about 840; (3) threshold of pain at 
about 960; (4) disappearance of pain at about 1,440, 
followed by a peculiar, agreeable sensation ; (5) disappear- 
ance of agreeableness at a point not yet determined, 
followed by a faint sensation; (6) disappearance of sensa- 
tion at a point not yet determined. For constant condi- 
tions the author claims that these figures are quite constant, 
the probable error ranging from one-tenth of 1 per cent. to 
4 per cent. 


The Nernst Lamp.—Since the invention of Prof. 
Nernst with respect to the use of very refractory oxides 
for incandescent lighting, it is quite natural that electrical 
engineers all over the world should devote attention 
to improvements in the method of preliminary heating 
these oxides in order to render them incandescent. Mr. 
Théodore Reyman, of New York, has communicated 
a method devised by himself for this purpose to the 
Western Electrician. He practically uses an are lamp in 
connection with a hollow cylinder of the refractory oxide 
placed round the carbons. When the switch is turned no 
current flows through the oxide, bus as the carbons 
complete the circuit the magnet raises the upper carbon, 
and the arc thus formed heats its jacket of oxide, which 
soon conducts the electric current under the intense heat: 
evolved, and becomes incandescent. The arc between the 


carbon electrodes is broken, owing to the increased length 


of the arc and the reduced current which now passes 
through the incandescent cylinder of oxide. The upper 
carbon is fed by gravity when the current is turned off and 
is prepared to again impart the initial heat. He has 
successfully operated three such lamps connected in series 
on 110-volt direct current. Prof. Franklin's ideas on the 
subject were explained to the electrical section of the 
Franklin Institute at Philadelphia on the last day in 
February, when some of the new types of lamps as made 
by him were exhibited. These lamps consisted of glass 
tubes about 2in. long by lin. in diameter filled with : 
magnesium mixed with powdered glass, a platinum 
terminal contact being sealed in each end of the tubes. 
In Prof. Franklin's experiments with these lamps he has 

secured a very satisfactory light. | 


Wireless Telegraphy.—The experiment carried out 
by Mr. Marconi in signalling across the Channel without 
conducting wires have created a great sensation in the daily. 
Press, but we are afraid it is misunderstood by about half the 
people who write on it, and consequently by most of those 
who read what is written. Taking the Daily News article as 
& point of our contention, their correspondent writes on the 
advantage of wireless telegraphy for fog-signalling at sea. 
After expatiating on the successful working of the system 
during the whole of the foggy and changeable weather of last 
week, the writer goes on to say that the wireless telegraphy 
installation set up between the lightship and the South 
Foreland has been such an unqualified success that it is 
understood that the authorities have in view the early 
adoption of the system on other parts of the coast. The 
correspondent then concludes on his own account that 
“the system is especially adapted for maritime work, 
and might be made a very valuable additional means 
of minimising the perils that beset voyagers. As 
to fog signalling by means of wireless telegraphy, 
there is no doubt that there is everything in it 
to commend it as a means of organising some system 
of telegraphing between a ship and a dangerous point, 
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ore had to be hauled in 10 hours, and that coal cost 16s. 
per ton, the annual expenses of keeping the service going, 
including interest and depreciation at 12 per cent., is put 
down at £670. In this estimate two locomotives are 
allowed for. Steam locomotives to do the same work are 
estimated to cost £1,360. In selecting motors for such 
operations the great essential is that they shall work 
absolutely sparkless at all loads, and shall be, if anything, 
too large for the work which is demanded of them. In 
this way the cost of repair can be kept down to a minimum, 
and it must be remembered that repairs in places like the 
Rand are very expensive to effect. 

Electricity in the Italian Navy.—Mr. Grulio 
Martinez contributes to the second number of the Electrical 
World in its enlarged form a critical article on the progress 


either an approaching vessel or sands or rocks, in con- 
nection with which there is a light vessel or lightship." 
In this way the public is led to believe that by means of 
this system of telegraph, messages can be sent from a 
lightahip or the land to a steamer which cannot be seen, 
informing that steamer of where the lightship is and also 
of what dangers lie in its course. We must really emphasise 
the fact again, as pointed out by Dr. Lodge in his 
admirable lecture, that with the Hertzian waves as at 
present developed neither direction nor distance can be 
ascertained from the signals themselves. 


Electrie Meating.—M. Lalance read a paper before 
the Society of Civil Engineers of France on the 17th ult. 
on heating by electricity. He first described in detail 
the method of constructing an electric heating and 
cooking apparatus, in which wires are embedded in | of electricity in the Italian navy during the last three 
enamel in order to prevent oxidation, etc. He explained | years. We understand that this article is the first of a 
the difficulty that had been found in getting resistance | series, and we are glad to know that in every department 
material and enamel with practically the same coefficiency | electricity is finding employment in the Italian navy. 
of expansion in order that they might not part company | Electric motors are being used for nearly all small power 
when heated. The author says that when electric energy | purposes. The standard voltage as now adopted is 110, 
is produced by water power it is possible for electric heating | as against 80 volts in the English navy. It is interesting 
to compete financially with ordinary methods of heating; | at the present time to reproduce what the author says 
and beyond this, as is well known, the electric heating | about wireless telegraphy. It runs as follows: “ Latterly 
has peculiar advantages from the fact that it does | Marconi's system of wireless telegraphy has come into great 
not in any way vitiate the air or cause noxious | prominence. The experiments which have been carried on 
fumes when used for cooking purposes. The author | have been kept strictly secret, but from the little that may 
then proceeds to calculate the cost of performing | be stated it is evident that the work of the chief electrician, 
certain cooking operations and boiling of water by elec- | M. Pasqualini, has accomplished remarkable results. M. 
tricity, assuming that the pries paid per unit for energy is | Pasqualini conjectured very early that the explanation of 
about 4jd., as is the case in Paris. He points out that, | the Marconi phenomenon was not to be found in electrical 
although these prices are high, yet other advantages | oscillations, and, following out his idea, which met with 
derived from electric heating makes this acceptable | strong opposition at first, he was able to simplify extra- 
to the publie. With respect to the question of the | ordinarily Marconi's apparatus, of which scarcely a trace 
heating of buildings, the author states that it requires | remains. The practical result obtained is the ability to trans- 
about 65 watts for every cubic metre of space which | mit with certainty over a distance of 24 miles with apparatus 
has to be maintained at 22deg. C. above the temperature | that requires no attention and which is not erratic like Mar- 
of the outside air. He gives an instance of one dining- | coni's, which would often cease to work without any apparent 
room in Paris that is electrically heated, in which the total | cause, and start up again later for no more evident reason." 
cost per annum for electric energy comes out at £6. 5s | The conclusion of the first article is devoted to a description 
The total equivalent load, we presume, in 10-c.p. lamps | of the engines and dynamoe used on the more modern ships, 
which is obtained from the heating apparatus in the Secteur | &nd the author refers to the fact that the firm of Ganz, 
de la Place Clichy is equal to 5,000 lampe. In the conclud- | which is given as “Garg” in our contemporary, has made 
ing part of his paper the author refers to other systems of | some very pretty applications of three-phase currents for 
heating, such as the use of red-hot rods of silicon in & | the Austrian navy. The subject is receiving some attention 
vacuum. in the Italian navy also, but on this point the merchant 


Electric Traction in Gold Mining.— We notice in service has outstripped the navy. He added that he had 
Mining Machinery, published in Chicago, a precise résumé of | beard that there are to be some three-phase plants installed 
the progress of electric traction as applied to gold-mining | on some mail steamers that are building. 
industries in South Africa. The principal field for electric | Electric Cars.—We are glad to note that at Preston 
haulage on the Rand is in transporting ore from the shafts | recently the new Electric Railway and Tramway Carriage 
to the mill. Underground haulage is rarely necessary, for | Works, Limited, was opened in the presence of a large 
loads are small, and the main hoist can be made to do most | number of leading financiers and engineering experts from 
of the horizontal transportation by judicious arrangement | all parts of the country. These important works are close 
of the slopes. The gauge, as a rule, is 18in., but at the | to the Albert Edward Docks, and there is every facility for 
Simmer and Jack mine it is wider, and as mills | the receiving and dispatch of materials and goods, whether 
increase the tendency will be towards a wider gauge. by land or sea. Of the 13 acres of buildings at the works, 
T wo motors on each locomotive are advised, each to give a | four or five acres are under cover, and the keynote of the 
draw-bar pull of about 500]b. In this way the locomotive | whole of this extensive plant proclaims system, orderly 
can be relied upon to give at least 1,0001b. starting pull on | sequence, efficiency, and economy. Already orders are on 
the level. It is stated that ordinary mine tracks at six | hand that will take some time to complete, notwithstanding 
miles an hour have a resistance of 25lb. to 301b. per ton. | the fact that as many as 700 cars can be turned out 
On clean rails at Kimberley only 16lb. per ton was noted | annually. All this points to a great development that 
on well-laid rails, the tangent of the slope of no accelera- | is taking place in electrical enterprise in England. Such new 
tion being 0078, but 25lb. must be assumed in general | and well-equipped works are badly needed in England to 
practice, so that the above locomotive could haul 20 tons | prevent orders being sent abroad, a course that has already 
in all, or 17} tons behind itself. An estimate is also given | been too largely adopted in several notable instances, as in 
of the cost of working a small line 2,000ft. long with a limit- | the case of Liverpool, Dublin, and elsewhere. The difficulty 
ing gradient of 2j per cent, Assuming that 200 tons of | of getting new tramway cars made in this country on short 
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or on moderately long notice has for some time been felt 
by tramway companies and local authorities, and it is a 
source of satisfaction to find that our manufacturers are 
now making great efforts to cope with this difficulty. The 
delay which so often occurred when the operators of a 
tramway wished to increase the number of their cars, or to 
substitute néw for old vehicles, may be said to have arisen 
primarily from lack of a general demand. That lack of 
demand in its turn can be traced back to the purchase 
clause of the Tramways Act of 1870, which for many 
years smothered all enterprise for the improvement of 
street locomotion. The result of all this was that those 
firms who built tramway cars turned the greater part of 
their attention to the construction of carriages and wagons 
for steam railways, and when an odd order did come for a 
few tramway cars, the firms naturally could not execute it 
so speedily as they might in other circumstances have been 
able to do. The partial removal of the incubus of the 
Tramways Act by local authorities exercising their power 
of purchase, and the passing of the Light Railways Act, 
which to a certain extent has made easier the construction 
of light railways and quasi-tramways, have, within the last 
two or three years, opened up the way in many districte 
for large and urgently needed tramway extensions 
Simultaneously, and partially arising from the above, 
has come the beginning of a development of mechanical 
traction in this country which speedily promises to assume 
vast dimensions, and it is on this account that we cordially 
wish the important enterprise as represented by the 
Electric Railway and Tramway Carriage Works every 
success. 


The General Power Distributing Bill. —Mr. 
Dixon H. Davies forwards an interesting letter to the 
Times on the influence which led to the rejection of so 
many Electric Power Bills recently by the House of 
Commons. He traces the influence of the old guild 
feeling which was so disastrous to the trades of certain 
towns to the present municipalities, and holds that with 
the increase in municipal trading the prosperity of the 
towns will suffer. He also states that the influence of 
public servants in the growth of municipal trading is very 
great. As," he puts it, these gentlemen are debarred by 
the conditions of their office from engaging themselves in 
commercial pursuits, they find the only scope for their 
natural ambition and their only prospect of advancement in 
the constant expansion of the duties entrusted to their 
charge. These gentlemen are generally intellectually the 
superiors of the average town councillor, and they therefore 
have enormous influence with him in anything which does 
not directly affect the elections, but, beyond this local 
power, they are able through the Municipal Corporations 
Association to exploit the political influence of the various 
corporations all over the kingdom, and so can bring up a 
whip of members of such strength as to be most formidable 
to the chances of any private Bill which in their view 
encroaches upon the sacred domain of municipal 
bureaucracy.” After speaking of the influence which can 
be brought to bear upon members of Parliament in this 
way, Mr. Davies goes on to say that “the Municipal Asso- 
ciation have not hesitated to claim absolute monopoly for 
the corporation for any branch of trade upon which, for 
good reason or for bad, it may have embarked. 
pretensions are allowed to prevail, the result must be 
stagnation for this reason. A corporation represents, at 
the best, only the average opinion of the town. Advance- 
ment in any branch of commerce springs, not from the 
opinion of the average, but from the energy and initiative 
of one or two courageous and able men, who have probably 
devoted the concentrated study of a lifetime to that par- 


traction. 


If such 
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ticular branch.” Commenting on the backward state in 
this country in electrical matters, the writer adds: It 
certainly is not pleasant to find that the machinery for the 
electrical railways in London, and aleo for the tramways 
of our large provincial towns, should be coming, as it is, 
mainly from abroad. This state of things, and also the 


rejection by Parliament of the schemes for power transmis- 


sion—schemes which exist by the hundred in other civilised 
countries—may alike be traced to the insidious and malign 
influence of municipal trading. The appointment of the Joint 
Committee upon this subject is evidence that the Legislature 
is awakening to the cause of the mischief, and to the neces- 
sity of dealing with it.” 


U.S.A. Patents.—We recently had brought to our 
notice a paper read before än engineering society in the 
United States, in which the Patent Office practice of that 
country was extolled. The points in which the system 
was said to be much better than our own were said to be 
exceedingly numerous, but tke following is perhaps the 
gist of the most serious claims in this respect: first, that 
the patents were only granted for real inventions, and 
after a careful search by experts; the second advantage 
was that the date of the patent was not coincident with 
the date of application as in England, but depended on 
the issue of the documents by the department. We have 
always contended that in both these respects a genüine 
inventor is apt to lose, and that the community at large is 
bound to suffer. A csse of this description has just been 
brought to our notice in the columns of the Electrical World 
and Electrical Engineer. It seems that 10 years ago a gentle- 
man who presumably wished to provide for his future 
patented the application of alternating currents to electric 
In this patent there are 15 claims, which, 
stripped of technical verbiage, maintain as an invention 
the application of the alternating current in electric railway 
distribution and operation. Of course, the old-time com- 
bination claim appears, one reading as follows: In an 
electric railway, the combination of an alternating gene- 
rator, a vehicle or vehicles moving along a track, a motor 
or motors mounted upon said vehicle or vehicles, an 
inductional transformer or transformers interposed between 
the generator and the motors, and connections comprised 
wholly or in part of the rails for carrying the current from 
the tension-changing devices to the motors.” The applica- 
tion for this patent was filed Oct. 21, 1889, at which time 
alternating-current distribution for electric lighting and the 
electric railway had both reached a stage of development 
practically that of to-day. Yot, after 10 years’ considera- 
tion, the Patent Office endorses as descriptive of an inven 
tion the above and 14 similar claims of the patent. We 
hardly know which is the most inexplicable—the granting 
of the patent after 10 years, or the long delay in granting 
it. We should say, broadly, that a patent department run 
on English lines by ordinary clerks would be preferable to 
an Office filled with experts as in America, if this kind of 
thing is to become general. It seems also that Mr. Hunter 
has a number of other general patents granted after 
years of delay, and could, if he were successful in uphold- 
ing his patents in the law courts, control the entire elec- 
trical industry in America. Our contemporary adds that 
the wisdom is, therefore, apparent of the requirement that 
before a monopoly is assured to an invention, its right to 
such monopoly must, if challenged, be established in court 
by proof both of priority and invention. In spite of this, 
which is quite true, the Patent Office system in America is 
established with the idea that only valid patents shall be 
granted, and large sums of money are expended to this 
end, while in the long run the law courts, as in England 
are the only recognised arbitrators, 
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THE ELECTRIC LIGHTING OF LYNTON AND 
LYNMOUTH. 
BY J. H. FOOKS BALE, A.M.LE.E. 


In these competitive times one hears more and more 
every your about generating electricity by water power, 
and a few words will not be uninteresting which will show 
-what has been done already in a small central station 
which has stood the test of time, as the works of the Lynton 
and Lynmouth Electric Light Company, Limited, was 
started as far back as the year 1889 and the current 
switched on in March, 1890 and continued therefrom. 


MR. J. H. FOOKS BALE, A. M. I. IL B., MANAGING DIRECTOR AND ENGINEER TO 
THE LYNTON AND LYNMOUTH ELECTRIC LIGHT COMPANY, LIMITED. 


Were it not for its small size and isolated position it 
would be the most important central station of its kind in 
the country, but though nothing is claimed for its importance, 
it is undoubtedly one of the most interesting stations in 
Great Britain for these reasons: (1) It has the largest 
water-power plant of any public electricity supply in 
England where water power only is used. (2) It is the 


only station using two distinct falls of widely different 
pressures where both pressures work in conjunction with 
each other. (3) Its main supply is derived from the only 
method that demands serious consideration in this country— 
that is, the natural descent of the river and a long pipe 
line. (4) Ite dry-season auxiliary plant utilises the highest 
fall of any electric lighting station in the British Isles— 
viz., & fall of 760ft.; in fact, there are few stations in the 
world (and most of them in California) which use a higher 
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pressure than at Lynmouth. (5) Both reaction turbines 
and high and low pressure jet wheels are used for driving 
generators. 

Because of the foregoing, coupled with the fact that the 
station has now been in successful operation for nearly nine 
years, an account of the works cannot fail to be both inte- 
resting and useful to those who are considering the advis- 
ability of utilising water power for generating electricity. 
It is now what might be called an old station, and, like other 
old stations, has had its troubles as well as successes. From 
the successes some valuable information may be gained, and 
from the troubles some warnings, which may in future save 
much time and trouble. Now for a short description of 
the works, running machinery, etc, with à few remarks 
about the dry-season troubles. These can easily be imagined 
in a season-holiday resort like Lynmouth, where the load 
peak is highest from June till October. 

Fig. 1 shows the station, which is situated on the south 
bank of the East Lyn River just outside Lynmouth. The 
building is a three-storey one, rather small, but well adapted 
for its purpose, and hewn out of the solid rock. The gene- 
rators and water-motors cover the ground floor, as shown 
in plan in Fig. 2 and in elevation in Fig. 3. In Fig. 4 (a 
snapshot taken from the doorway) are seen the 75-kw. 
alternator, high-pressure countershaft, and compound belts 
to low-pressure jet wheels, with the Mordeys and turbine 
in the background. Office, drawing office, test-room, and 
workshops occupy the first floor, and cable and general 
stores on the top. A pump-house adjoins the main 
building, and contains a pump by W. H. Bailey and Co., 
and an icemaking machine by J. and E. Hall and Co., also 
a compound jet wheel for driving ice plant. 


SOURCES OF WATER SUPPLY. 


Two distinct falls are utilised. The main supply or 
low-pressure system is obtained by extending a long pipe 
line of 30in. diameter, and an open canal up the East Lyn 
River, where a fall equal to 87:78ft. is obtained, giving a 
pressure of 38lb per square inch. The length of the pipes 
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F1G. 1.—The Electricity Works at Lynmouth. 


is 520 yards, and the canal extends another 400 yards to 
the headweir and intake. This is protected by a zin. 
wrought-iron grating to keep out salmon and trout, which 
abound in the river. The auxiliary supply, or high- 
pressure system, might be called an artificial one. A 
reservoir capable of holding 200,000 gallons of water was 
hewn out of the solid rock at the top of Summerhouse 
Hill, immediately behind the station, where it rises to 
nearly 800ft. above the sea level. The outlet is 762ft. 
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for a speed of 640 revolutions per minute. 
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above the station, and gives a pressure of 530lb. per square 
inch. The water is forced up there in the daytime by one 
of Bailey'e three-throw equal-angle ram pumps, capable of 
dealing with 675 cubic feet of water per hour at 45 revo- 
lutions per minute, against the full head of 762ft., through 
a pipe line 1,200ft. long and Ein. diameter. This pump 
is driven by belt from the centre countershaft, the big 
alternator being disconnected at the coupling. 


GENERATING PLANT.. 


The original plant was two 37-kw. Mordey alternators 
coupled direct to a Little Giant turbine of 150 h.p., with 
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drive their own exciters either by belt or ropes. Field 
resistances are used for keeping up the most efficient speed 
of the jet wheels when the water pressure varies. In the 
pump-house is another small compound jet wheel, which 


gives 8 h. p. off the low-pressure system for driving the 
ice machine and the workshop tools, drills, lathes, etc. 


HIGH-TENSION MAINS. 


These are all run underground, and were originally of 
the Callender type laid in wood casing tarred. This has 
been replaced with iron and earthenware pipes and 
Callender and Silvertown cables drawn in, the usual 


spare pulley for driving a third alternator, which has now 
been removed for a high-pressure jet wheel built in its 
place. The load has so much increased that recently a 
75-kw. E.C.C. alternator has been installed, driven with belt 
and countershaft by two 48in. jet wheels with 24 buckets 
of 6in. by 3in. from the low-pressure system. Four nozzles 
drive one wheel and three the other, and are fitted with 
den gears for regulating the water supply after the main 
sluice has been fully opened. The high-pressure plant 
consists of a countershaft, upon which are built the high- 
pressure wheels, and connected by flexible coupling to the 


size being 7/18. The main feeder runs along the river 
bank through Lynmouth to the Bath Hotel, where it 
branches off to Lynton and the quay sub-station. 


SUB-STATIONS AND DISTRIBUTION. 


There are at present 10 sub-stations for dealing with 
the distribution to small consumers. ge consumers 
have their own transformers. The sub-stations are equipped 
with Mordey, Lowrie Hall, Hedgehog, and Ferranti trans- 
formers, the first three transforming from 2,000 to 100 
volts and the last-named from 2,000 to 85 volts. The 
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Fd. 8.—Elevation of the Blectricity, Works. 


75 kw. alternator, and by belt to the low-pressure wheels. 
The power of the high-pressure wheels is varied from time 
to time by different sized nozzles, as required by the 
variation of the low-pressure system, the idea being to use 
only those nozzles which can be kept fully loaded. The 
high-pressure jet wheel on the centre countershaft is 56in. 
diameter, and has 24 buckets, 23 in. by 1}in., fed by two 
nozzles, each with separate valves, for a speed of 480 revo- 
lutions per minute. The high-pressure jet wheel on Mordey 
shaft is 50in. diameter, and has 30 buckets, 24in by 1]jin., 
All alternators 


wires for street-lighting are bare, stretched on insulators, 
and the network includes nearly every street and road in 
the place. 

STREET-LIGHTING. 

The public lighting consists of 59 32-c.p. incandescent 
lamps, and one Brush arc (123 amperes) on the old Rhinish 
tower at the quay head. This will soon be extended to 
the new railway station, and when this is done every street 
and road will be lighted solely by electricity. Iron poles 
are used in the main roads, and wooden ones in the side 
streets and cliff walks. 
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CHARGES AND SUPPLY. 


The basis of charging for current to private consumers 
is 20s. per annum for a 16-c.p. lamp, but 60s. is charged 
for the 32-c.p. street lamps, the company erecting and 
maintaining same within the area of the district. The 


supply is commenced 30 minutes before sunset and con- 


tinued until midnight, and in December and January from 
6.50 to 9 a.m. 


GENERAL REMARKS. 


There are generally two men on each shift. While the 
low-pressure system is working alone one man can do all 
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actuates the sluice has only just been ronewed after nearly 
nine years. 

It has long been a point of argument which are the best 
and most efficient under certain conditions—turbines or jet 
wheels. The experiences of the Lynmouth engineers leave 
them decidedly in favour of jet wheels. If a turbine could 
be kept fully loaded all the time it might be and probably 
is the most efficient, but this ideal state of things is seldom 
found in duplicated plant in an electric central station. 
With the turbine the only means of regulating is by a 
main sluice, and this not only reduces the quantity of 
water passing, but also the pressure on the vanes. ith 


uut. 


Fic. 4.—View of the Interior of the Generator-R om of the Lyuton aud Lynm uth Electric Light Company, Limited. 


the work in the machine-room, while the others are kept 
busy in the test-room, drawing office, or workshops. When 
both systems are working, which is required when the river 
is low in summer, two men are kept in the machine-room, 
one to look after the low-pressure system and the switch- 
board, and the other the high-pressure supply and alter- 


the jet wheels the main sluice is turned full open and the 
quantity regulated by closing the nozzles with spear gears, 
as required by the reducing load, thus keeping the pressure 
constant on the buckets. The above, of course, would not 
hold good for very low falls, in which cases the jet wheel 
would be impracticable. 


FIG. 5.—The E.C.C. Alternator and Jet Water-Wheel. 


nators; and considerable practice is necessary to keep the 
voltmeters constant while turning in the high-pressure 
Hd and again turning it out when the load peak is on 
the decline. That the maintenance cost of water-power 
plant is considerably less than steam plant has been proved 
in this station, although it is not all honey in times of 
flood. The turbine was fixed in 1889, and has been working 
on an average six hours a day for 10 months of the year 
and has never needed repairs. The main screw that 


FIG 6.—View of the High-Pressure Plant when in course of Construction. The 
pump is driven by belts running through the hole in the wall. 


Dry-SEASON TROUBLES. 


In comparison to its size, it may safely be said that the 
Lynmouth station has passed through more trouble from 
dry seasons than any other, and the experiences of the 
chief engineer during his 6} years’ residence there would 
substantiate this statement. The dry-season bill has cost 
the company hundreds of pounds, and its expenses are not 
yet ended. Nor are the promoters of the concern to blame 
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for this. In July, 1889, the oldest inhabitant could not 
remember the river at a lower level than that which would 
ive anything up to 200 h.p. But since 1892 the river has, 
rom no apparent cause, been getting beautifully less every 
year, until in 1998, at the end of August, not more than 
20 h.p. was available. The Summerhouse Hill reservoir was 
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ELECTRICITY ON AMERICAN VESSELS. 
BY J. MCGHIE, 


The utilisation of electricity on board the steamers of 
the merchant marine of the United States has p pa 
with its extensive adaptation on land, and, as on land, its 
use is not only utilitarian but also decorative. The elec- 


88. PRISOILLA,” 


built in 1896 at a great expense, and successfully helped 
the summer load for a time, but owing to the crankshaft 


Fic. 2.—The Fuse Carriers. 


trical equipment of the modern American steamer is the 
latest expression of electrical marine practice on the other 


being weak there was a general wrecking of the pump. A | side of the Atlantic, while the electric lighting effects sought 


stand the worst of work, but there was not enough water 
available to drive it only half speed, or, rather, 20 revolu- 
tions instead of 45 revolutions, and the summer, although 
successfully got through, was only done by reducing 


Fig. 1.—The Electric Lighting 


customers’ lamps, and finally a drop of 5 per cent. in the 
roe for the last two weeks of the dry season. This 
treuble, however, is not to be feared again, as the directors, 
regarding the river as one that can no longer be relied 
upon, are putting down a steam plant, to be ready for next 
summer, when the heaviest load can be handled in con- 
junction with the high-pressure system without any 
assistance, i 5 the river. 


mow 


new pump was supplied early in 1898, strong enough to 


and obtained are usually highly artistic. * the present, 
outside the vessels of Uncle Sam’s navy, electricity is used 
chiefly for lighting purposes, but the success which has 
attended the installation of electric ammunition and shot 
hoists, electric turret-turning apparatus, electric hoistezand 


Engine-Room—ss. ‘‘ Priscilla.’, 


winches on board the war vessels, is turning the attention 
of the builders of merchantmen to the use of electricity 
for power purposes, and it ia probable that all new vessels 
will be equipped with electric power as well as lighting 
apparatus. 

be electrical equipment of the Priscilla,” the latest 
addition to the fleet of fine passenger and freight steamers 
plying between New York and Fall River along the Long 
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Island Sound, exemplifies a high degree of perfection in the 
adaptation of electricity to shipboard use. The “ Priscilla” 
is à characteristic American steamer, in which the passenger 
consideration predominates. She is a huge five-decked 
craft, rising three storeys from the main deck. In general 
appearance she rather resembles a huge white hotel than 
what the Englishman associates with the name of a steamer. 


2 


Each unit is bolted to heavy yellow pine frames fastened 
to the double steel hull. The dynamos are set on the same 
bed-plate as the engine. Each dynamo is a six-pole 50-kw. 
275- revolution machine, with a capacity of 400 amperes 
at 125 volts. The armatures of the dynamos are of 
what is known in America as the iron-clad type—te., the 
armature winding consista of copper bars, thoroughly insu- 


FIG, 8.— Details of the Electrical Appliances used on the as, '' Priscilla" to meet the requirements of the U.8, A. Naval Authorities. 


Her length over all 1s 440ft. 6in.; length on water-line, 
4251t. 6in.; breadth over guarde, 96ft. ; breadth of hull, 
52ft. 6in.; depth of hull, 23ft. 6in.; registered tonnage, 
5,598 tons. The hull is of steel, built on the double-hull 
longitudinal cellular system, with double bottom 340ft. long, 
having 52 watertight compartments. Unlike the American 
steamer of this class, the Priscilla is not driven by 
the vertical engine, but by a double inclined compound 


lated, each winding being embedded in slots cut lengthwise 
into the periphery of the armature core. There are six sets 
of brushes, all capable of simultaneous movement by means 
of à handwheel and worm gear. The armature shaft runs 
in babbitted self-oiling bearings. The vessel is wired through- 
out on the two-wire system. Rising from each dynamo are 
the insulated cables, which pass along the ceiling to the 
switchboard. This is of white marble, and is equipped with 


Fic. 4.—The Quarter Deck— as. “ Priscilla. 


8,500-h.p. engine. She has 347 staterooms, 14 parlour- 
rooms, 35 officers’ rooms, 308 berths, first and seaond class, 
and 155 berths for the crew. 

The electrical station (Fig. 1) is placed in the hold 
forward by the boiler-room. ja a space 12ft. by 25ft. are 
set three horizontal engines directly connected to three 
multipolar dynamos. The engines are fitted with outboard 
bearings, and operate both condensing and non-condensing. 


fireproof field regulators, three dynamo switches, two volt- 
meter switches, and five main switches. Two illuminated - 
dial voltmeters and three 450-ampere ammeters complete 
the equipment of the board. From the switchboard five 
feeders rise to the main deck, where they are connected at 
four points to risers running up through the veasel to the 
upper decks. These are connected to circulating mains, 
one of which is on each deck, through four centres of 
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distribution safety fuse-holders to each main. At six 


points in each main branch wires are taken to the state- 


rooms, saloons, dining-rooms, etc., from marble cut-out 
panels. These latter are of special design, involving a novel 


was compelled to devise wiring appliances (Fig. 3) to meet 
the stringent requirements of the navy. These appliances 
are used on the “ Priscilla.” All junction boxes, switches, 
cut-out boxes, etc., used on the deck and other exposed 


Fic, 5.— The Dining Room—ss. '' Priscilla. 


device. Each panel has two knife-blade switches, which 
bring the current to two pairs of flat copper strips, provided 
with small clips, between which are set fuse carriers of 
porcelain. Each circuit running from the panel board is 
connected behind to a snap switch on the front. The fuse 
carrier (Fig. 2) is a porcelain box, with a cover of the same 
material. The design of this can be gathered from the 
illustration. There are 25 of these panels. On the saloon 


Ea are absolutely watertight. The metal parts are of 
| bronze, the insulation of vitrified porcelain, and the wires 
enter the boxes through soft rubber poe All the 
wiring appliances are finished in dull black. In all parts 
of the vessel where the wiring is exposed to moisture the 
wiring is lead-covered, and aif larger than No. 6 Brown and 
Sharp gauge is stranded. Forty-five miles of wire in all is 
used, and the return circuits are of wire also. The wire is 


Vis. 6.—The Gallery and Saloon of the ss. *' Priscilla," showing the Dome Lighting. 


and gallery decks these are set in the door transoms of the 
side passages ; in the dining-room, under the sideboards ; 
in the engine-room, facing the engines. 
are in the engine-room and the gallery deck, each controlling 
24 circuits. . The wiring is so arranged that 10 lamps on 
each circuit is the limit of the load on that circuit. 

The * Priscilla " was equipped electrically by the General 
Electric Company, which, to secure Government contracts, 


The two largest 


insulated with three layers of rubber. The decorative 
lighting effects are confined to the quarterdeck, dining- 
room, and saloon. The quarterdeck (Fig. 4) is the 
entrance hall of the ship. The floor is of purple-grey 
Venetian conglomerate, the walls of a delicate cream tint. 
The lighting is effected from the capitals of eight steel 
pillars, which support part of the saloon deck above. Each 
capital is a tulip-shaped fixture of polished brass with 
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opalescent glasses, and inside are 12 incandescent lamps opalescent glass dome. Further aft is another inverted 
arranged like the stamens of a flower. dome, and still further aft another. Running along the 

The dining-room (Fig. 5), with a seating capacity of 250 centre of the ceiling is a row of frosted incandescent 
persons, leads directly from the quarterdeck. It is a lamps, which encircle the decorative fixtures just mentioned. 
spacious room running aft, with broad windows looking on | The wiring arrangements of the dome are shown in Fig. 7. 
the water. Over each is a box with stained-glass front and The forward saloon is lighted from ornamental electric 
sides. Each box contains 10 16-c.p. lamps. The ceiling is chandeliers. In each stateroom and cabin is a single incan- 
finished in beams and straps of mahogany, and psnelled. | descent lamp. All the fixtures throughout the vessel with 


Each panel has a medallion in the centre, and each 
alternate panel an electric pendant—an elliptical bowl of 


Pac METH 
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the exception of the lanterns outside, which are black, are 
in polished brass. All the lanterns are protected by cages, 


Fic. 7.— Plan of Dome Wiring—ss. '' Priscilla.“ 


opalescent plass held in a rope net of brass, and containing 
two 16-c.p. lamps. At the after end of the dining-room are 
two private dining-rooms, each lighted from five elliptical 
bowls—a large one in the centre and four small ones at 
each corner. In the lighting of the dining-room 350 
16-c.p. lamps are used. A broad flight of stairs leads to 
the saloon—the drawing-room of the vessel—divided into 
two parts by the engine-room. A wide elliptical opening 
aft of the engine-room causes the ceiling of the dome to be 
in part that of the saloon. The lighting other than from 
the dome is effected by eight-light chandeliers and two- 
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Fia. 8.—Kiectric Exhauster aud Blower—ss. '' Priscilla. 
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light brackete. The mast passing up through the saloon 
carries an elaborate chandelier with flaring downward 
branching arms, each arm carrying a frosted incandescent 
lamp in an opalescent globe. At the forward end of the 
saloon is an ornamental stairway leading to the gallery 
deck (Fig. 6). The dome light is both beautiful and effec- 
tive. The principal feature is an inverted dome of brass- 
work, in which are framed panels of opalescent glass. This 
dome descends from the ceiling half way between the bulk- 
head of the engine-room and the mast. It contains 48 
incandescent lamps, and occupies the centre of a square 
medallion, at each corner of which is a smaller inverted 


and wherever moisture can reach them are provided with 
watertight globes and sockets. 

Some idea can be gained of the intricate wiring necessary 
to the proper illumination of the “ Priscilla” from the 
following figures, which give the distribution of the 
lighting : 


Dome deck ............... 9 point 55 lighta. 
Gallery deck............... S 596 „ 
Saloon deck ............... AQ uus 560 „ 
Main deck.................. MOF a na 748 „ 
Lower deck 12 ie 92 „ 
Hold zie 8 IB. ^ C 156 „ 
Total. 22⁰ 1,987 


In addition, there are 364 electric bell calls and 610 auto- 
matic fire alarms. The electric power applications on the 
^ Priscilla " are limited to a number of small propeller fans 
of j h. p. each, and two electric blowers and exhausters 
(Fig. 8). In these the electric motor is mounted on the 
blower to become part of the blower itself. 'The motor has 
a capacity of 2 h.p. 
( To be continued. ) 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


The Hissing of the Electric Arc. 
BY MRS. AYRTON. 
(Concluded from page 408.) 


Again, why does the arc always hiss when it is first 
struck ? Is it not because a certain amount of air must 
always cling to both carbons when they are cold, so that 
when the crater is first made its surface must combine 
with this air? The cloud that draws in round the crater 
when hissing begins would be a dulness caused by the air 
cooling the part of the crater with which it first came into 
contact, the bright spots being at the part where the crater 
and air were actually burning together. In fact, every- 
thing seemed to point to the direct contact of crater and 
air as being, the cause, perhaps not of the hissing sound, 
but of the diminution in the potential difference between 
the two carbons, which is the important part of the hissing 
phenomenon. One easy and obvious method of testing 
this theory immediately presented itself. If air were the 
cause of the hissing phenomena, exclude the air and there 
would be no sudden diminution of the potential difference 
between the carbons, however great a current might be 
used. Accordingly I tried maintaining arcs of different 
lengths in an enclosed vessel, and increasing the current 
up to some 40 amperes, No sudden diminution of 
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the potential difference could be observed with any of 
the currents or lengths of arc employed, although when 
the same carbons were used to produce open ares, the 
sudden diminution of 10 volts in the potential difference 
between the carbons occurred with a current as low as 
14 amperes for a lmm. arc. Indeed, so far from there 
being any sudden diminution in the potential difference 
when the current through an enclosed arc is raised to 
higher and higher values, the potential difference appears 
to slightly increase for large currents. 
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It was, of course, impossible in these experiments to 
avail myself of an ordinary enclosed arc lamp, since a 
current of only some five or eight amperes is all that is 
. used with such a lamp, whereas to test my theory it was 
necessary to employ currents up to 40 amperes, although 
my carbons were of smaller diameter than those fitted in 
ordinary commercial enclosed arc lamps. Accordingly, I 
constructed little electric furnaces, some made out of fire- 
clay crucibles with lids of graphite sealed on, as in Fig. 8; 
some moulded out of fireclay with mica windows inserted, 
so that the image of the arc could be projected on to a 
screen and its length kept constant ; some constructed of 
iron lined with asbestos. Some had tubes inserted in them 
through which the air could be admitted when required, etc. 
It was found that when the vessel was entirely enclosed, 
the pressure in it was so great, on the arc being first started, 
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Thie first great rise of pressure may, of course, be partly 
caused by the gases occluded in the carbons being expelled 
on the current being started, but a complete investigation 
of a phenomenon has not, as far as I am aware, yet been 
made. 

Some curves connecting the potential difference between 
the carbons with the current when the arc was completely 
enclosed in the crucible (Fig. 8) are given in Fig. 9. The 
carbons were solid, the positive being 11mm. and the 
negative 9mm. in diameter, similar to those used, with the 
open arc experiments (Fig. 2). As this crucible—the first 
one made—had no window, the length of the arc could not 
be kept quite constant, but the distance by which the 
carbons were separated was noted at the beginning of the 
experiment, and they were then allowed to burn away 
without being moved till tbe end, when the distance the 
positive carbon had to be moved in order to bring it 
tightly against the negative was noted. Measured in this 
way, the length of the arc was 1:5mm. at the beginning 
and 2mm. at the end of the experiment. The current was 
started at six amperes, and gradually increased to 39 
amperes; then as gradually diminished to six amperes 
again, increased to 36 amperes, and diminished to five 
amperes, when the arc was extinguished. The potential 
difference between the carbons for a given current seems 
to have increased as the length of time during which 
the arc had been burning increased. This was undoubtedly 
partly due to the lengthening of the arc, but was probably 
also partly due to the whole of the air in the crucible 
having been gradually burnt up or driven out through the 
slag wool and the asbestos ring by the pressure of tbe carbon 
vapour. Many other sets of curves were obtained, but all 
with the same result—viz., that when once the crucible had 
been freed from air no sudden diminution in the potential 
difference could be observed on increasing the current far 
beyond the value at which this diminution occurred on 
lifting up the lid and allowing the air to have access to 
the arc. 

The next thing to do was to try if an open arc could 
be made to hiss and the potential difference to suddenly 
diminish by blowing air at the crater when the current was 
so small that the crater remained well at the end of the 
positive carbon—in fact, to bring the air in contact with 
the crater artificially when a much smaller current was 
flowing than would usually produce hissing. I first tried 
inserting a carbon tube in the arc and blowing through it, 
but this almost invariably blew the arc out. Then Mr. 
Phillips, one of Prof. Ayrton’s assistants at the Central 
Technical College, suggested using a tubular positive 
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Fie. 9.—Arc Erciosed in Crucible. 


Curves connecting P. +). and Cnrrent for nearly Constant Length of Arc of 1 6 mm. to 2 mm. The Arrow 


show the Direction in which the Current was varied. Ca bons: Positive, 11 mm. Solid; Negative, 9 mm. Solid. 


that occasionally the lid was blown off. Consequently the 
space between the 3 carbon and the asbestos ring 
was left open till the arc was well started, and then was 
tightly closed. This sudden increase of pressure probably 
took place when the carbons were first brought into contact, 
for Mr. Seaton, while conducting some, experiments for 
Mesars. De la Rue and Miiller in 1879, observed that when 
the arc was completely enclosed the increase of pressure 
when the carbons were first brought into contact was far 
greater than could be accounted for by the rise of tempe- 
rature of the gas in the vessel, and that the pressure fell, 
the moment the carbons were sepirated, almost to what 
it bad leen before contact was made. This fact was con- 
firmed by some experiments made by Stenger in 1886. 


carbon and blowing the air down it. This plan answered 
admirably, for when a current of 10 amperes was flowing 
with an arc of about 3mm., so that the arc was quite silent, 
exch puff of air blown down through the positive carbon 
was followed by a hiss and the characteristic diminution of 
the potential difference betweon the carbons. With a current 
of six amperes, however, I conld get no hiss, but simply 
blew the arc out each time, probably because, with such a 
small current, the arc was cooled sufficiently to be extin- 
guished before the action could take place. Oxygen was 
next tried, still with the open arc, and again each puff pro- 
duced a biss and diminution of the potential difference, the 
latter being exactly the same in amount as when air was 
used—namely, abet 10 volts. As my idea was that the 
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diminution of the potential difference was due to the 
chemical combination of air with carbon at the tempera- 
ture of the crater, the fact of oxygen producing the 
same diminution of the potential difference as air 
seemed to show that nitrogen would produce no effect, 
and that all the effect produced by air was due to 
the oxygen in it. Accordingly I tried blowing nitrogen 
down the positive carbon of an open arc, and found that 
no change in the potential difference followed if the nitrogen 
was blown through gently, but that, beyond a certain 
ressure, the arc was blown to one side, and thus 
engthened, so that the potential difference rose, and; if the 
pressure continued, the arc went out. This experiment 
proved two things—firstly, that it is the oxygen in the 
air that causes the diminution in the potential difference 
with hissing ; secondly, that this diminution in the poten- 
tial difference is not due to cooling, for nitrogen would 
cool the are as effectually as oxygen or air. To make 
assurance doubly sure on this point, carbon dioxide was 
blown down the tubular positive carbon, with the same 
result as when nitrogen was used—viz., no change was pro- 
duced in the potential difference between the carbons unless 
the pressure of the gaseous stream was large enough to 
blow the arc on one side, and then an increase and not 
a diminution in the potential difference was observed. If, 
however, the current was very near the value that made 
an open arc of the particular length used start hissing, 
blowing either nitrogen or carbon dioxide through the 
positive carbon sometimes started hissing; but this was 
due, not to any direct action of the stream of gas on the 
carbon, but to the arc being deflected by the gaseous stream 
and burning obliquely up the side of the carbon, and thus 
allowing the air to come into coatact with the crater. The 
proof of this was that this diminution in the potential 
difference had the same value as if air had been employed, 
and that the hissing phenomena did not disappear on 
stopping the stream of nitrogen or of carbon dioxide. 
This was not the case with hydrogen, however. When 
that gas was blown down the positive carbon in the open 
air, the arc would start hissing if the current were large 
enough, and stop hissing the moment the hydrogen was 
shut off. Not only this, but the diminution in tbe potential 
difference had a different value from that produced by air, 
being only about 6:5 volts instead of 10 volts. Table IV. 
gives the current and the potential difference between the 
carbons just before the hydrogen was turned on, just after 
it was turned on, just before it was turned off, and just 
after it was turned off. 
TABLE 1V.—Effect of Blowing Hydrogen down a Tubular Positive 


Carbon. Carbons: Positive, 1lmm. Tubed; Negative, 9mm. 
Solid ; Length of Arc, about 3mm. 


P. D. between carbons in volte 


— — 
Before H. After H. Before H. After H. Current 

was turned was turned was turned was turned in 
on. on. off. off. am peres 

DAE — ui 43. A8. usus BO. seen . (14 

52 5 11 BA. Lus 12 

BO V Quan 435. 5 522ͤĩð7ð§VÄũ 12 

59:B S eue 46 . 46 s is 12 
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Thus, the mean diminution of potential difference accom- 
panying the hissing caused by hydrogen being sent down 
the positive carbon of an arc burning in the air was about 
6'6 volts, or about 34 volts lower than when the hissing 
was caused by air alone. 

In order to exclude all possibility of doubt as to the 
effect of the various gases, I repeated the experiments with 
the arc entirely enclosed, so that the only gases that could 
reach it were those blown down the tubular positive carbon. 
The current was distinctly below the hissing point, being 
only 10 or 11 amperes, and the arc was from 2mm. to 
ómm. long, When air was blown down the positive carbon, 
each puff lowered the potential difference by about 10 volts, 
and the moment the puff ceased the potential difference 
rose again. Next, oxygen was tried, with the same 
result. Thirdly, nitrogen, with no result, or with 
the result that the arc was blown out if the 
pressure was too great. Carbon dioxide had the 
same effect as nitrogen, and lastly hydrogen was tried. 
This gas, however, gave a totally different result with the 
enclosed arc from that already obtained with the open arc. 


For whereas, as has been previously stated, hydrogen pro- 
duced a distinct hissing of its own when blown down the 
positive carbon in the open air, it produced none when used 
in the same way with the enclosed arc. To prove that, in 
order to produce the sudden diminution of potential differ- 
ence under discussion it was necessary for the active gas to 
actually touch the crater, a tubular negative carbon was 
used, and each gas was blown up through it in turn, gently 
enough not to force the ges directly against the crater. 
In no case was there any sudden diminution of the 
potential difference, whatever was the gas blown through 
the negative carbon, and whether the arc was open or 
sniclosed On the contrary, there was generally a small 
increase, probably due to the lengthening of the arc by its 
being blown on one side. If ie ig or air were blown 
very hard up the negative carbon, they would either 
produce hissing or blow the arc out, or both; for in that 
case some of the gas got to the crater uncombined with the 
carbon vapour, and acted exactly as if it had been blown 
down the tubular positive carbon. 

The case, then, stands thus: (1) when the arc begins to 
hiss in the ordinary way, the potential difference between 
the carbons diminishes by about 10 volts; (2) if the air is 
excluded from the arc this diminution of the potential 
difference does not take place, even when the current is 
nearly three times as great as would cause hissing in the 
air; (3) if, however, while the air is excluded puffs of air 
are sent against the crater, the diminution of the potential 
difference does occur, even with currente much smaller than 
would cause hissing in the air; (4) if, instead of air, 
oxygen is sent against the crater, the potential difference 
is diminished to exactly the same extent as when air is 
used ; (5) if, on the other hand, nitrogen is sent against 
the crater, no diminution of the potential difference is 
observable ; (6) if air or oxygen is gently blown through 
the negative carbon, so that it cannot get direct to the 
crater, no diminution of the potential difference follows. 

Thus there can be no shadow of doubt that the sudden 
diminution of potential difference that accompanies the 
hissing of the open arc is due to the oxygen in the air 
getting directly at the crater and combining with the 
carbon at its surface. This explanation, like many another 
in science, solves certain difficulties, only to create others 
which may, perhaps, be yet harder to deal with. Directly 
we know exactly bow the diminution of potential difference 
accompanying hissing is brought about, we ask, How 
does this combination of gas and carbon, ut the temperature 
of the crater, act ir, producing a diminution of potential 
difference so sudden, so certain, Ais such definite 
laws as those we have been considering 1 hy do certain 
gases produce it and not others? Why does hydrogen act 
in the presence of air, but not when air is absent ?” etc. 

These are questions that have been occupying me for 
some time past, and which will, I hope, be completely 
answered by the series of experiments on which I am still 
engaged. These latter experiments, although suggested 
by the investigation on the hissing of the electric arc, bave 
alcoi opened up a different field of enquiry, and the 
further results may therefore with advantage be reserved 
for a future communication. It only remains for me to 
express my high sense of the honour done me by the 
Institution of Electrical Engineers in asking me to read 
this paper, and to thank the many people to whom I 
am indebted for very kind assistance. My most sincere 
thanks are due to Prof. Ayrton for much criticism, for advice 
as to the methods of conducting the experiments, and for 
invaluable help in the literary portion of the work ; to Mr. 
Solomon for constructing with much ingenuity the first 
enclosing crucible, and for making the earlier experiments 
with it; to Mr. Phillips for assisting in the experiments 
and for drawing most of the diagrams, especially the 
admirably executed coloured drawings of the hissing and 
silent arcs; to Mr. Carter for supervising, and to Messrs. 
Manuel and Pletts for very carefully 5 the 
apparatus for the experiments of this evening ; and, lastly, 
to Messrs. Arundel and Spencer for helping with most of 
the experiments for the paper, and for conducting many of 
them alone, with great skill and patience, as well as for 
carrying out all those that have been shown to you thig 
evening. 
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OPENING OF THE BLACKBURN TRAMWAYS. 


The formal ceremony of opening these tramways, a 
description of which appeared in our issue of 17th ult., 
took place last Wednesday week, and was in every way 
successful. 

At 11.45 am. his Worship the Mayor (Alderman Eli 
Heyworth), the members and officials of the Town Council, 
and representatives of the engineers and the contractors, 
including Messrs. Alex. Siemens, Lacey, Clirehugh, Sillar, 
Crawford, Milnes, Kingston, and Russell, together with 
numerous visitors, assembled at the town hall. Opposite 
tho front entrance there was drawn up several gaily- 
decorated cars, which were quickly boarded by a good- 
tempered and privileged party. The procession then 
wended its way vid Preston New-road to Billings End, and 
returning, traversed the Witton route. The tour was 
accomplished without a hitch. The contractors have bad 
a by no means easy task in dealing with the Witton line ; 
the numerous very sharp curves and alternate routes have 
rendered necessary a somewhat elaborate system of over- 
head line and cross-overs. A casual glance would lead one 
to suppose that Messrs. Siemens were endeavouring to 
make the running of the trolley as difficult as possible in 
order to prove its capabilities; but, of course, that would 
result from a casual glance, and would presuppose a want 
of knowledge of Messrs. Siemens. owever, the over- 
head line on this Witton section is a difficult one to 
traverse, and the trolley answered admirably. 

On returning to the town hall the party sat down to an 
excellent luncheon, which was followed by the usual toasts 
and speeches. In the absence of Mr. Alderman Thompson 
(chairman of the Tramways Committee) through illness, 
Councillor Crossley (vice-chairman) gave the toast of 
** Success to the Blackburn Corporation Tramways,” which 
was heartily received. Mr. Alex. Siemens followed, and set 
atrest the idea which has got abroad thathe is an opponent of 
municipalisation. Hedeclared that, though there were certain 
things, in his opinion, better left undone by a corporation, 
better left to individual than collective enterprise, tram- 
ways did not come within that category ; tramways should 
be municipalised. He also dwelt upon the fact that, with 
the exception of the car bogies, the whole of the work was 
British. His remarks bearing upon the delay in comple- 
tion due to the engineering strike, and also as to the 
results of the said strike, were listened to attentively even 
by those present who evidently did not entirely agree. 
Compliments passed between their worships of Blackburn 
and Darwen as to municipal matters in general, and tram- 
ways 15 particular, brought a highly successful gathering 
to a close. 


ELECTRIC LIGHTING BILLS FOR LONDON. 


The County of London and Brush Provineial Eleetrie 
Lighting Bill. 


(Continued from page 407.) 


The Select Committee of the House of Commons presided 
over by Sir W. Coddington on March 27 resumed the considera- 
tion of che Bill promoted by the County of London and Brush 
Provincial Electric Lighting Company, Limited, for the erection 
of a new generating station, the enlargement of the existing 
stations at St. Luke’s and Wandsworth, and the acquisition of 
numerous way-leaves. 

Mr. LirrLER, Q. C., on behalf of the Whitechapel Board of 
Works, declared that the broad objection of his clients to the 
Bill was that it embodied an order which, if granted, would 
do them a great deal of harm and could not possibly do them 
any good. Whitechapel lay between St. Luke's, where one of 
the company's generating stations was situated, and several of 
their other districts in the East of London. Unless there was 
some almost imperative reason for passing through Whitechapel 
or any other district which could not be benefited, no such parlia- 
mentary power as that sought should be granted. It would inflict 
upon the petitioners considerable burden and responsibility, as 
their streets were honeycombed with underground mains, sewers, 
wires, etc., and were largely covered with wood pavement, 
which could not be interfered with without loss to the road 
authority. Another objection to the proposal of the Bill was 
that, if the promoters were once allowed to pass through 
Whitechapel, they might in some future session do something 


in the way of competition with the Board of Works, who were 
themselves supplying electricity. He held that there was 
something else behind the Bill—that the promoters contem- 
plated something which the committee knew nothing about. If 
measures of this kind were allowed to pass they would soon 
have London riddled and honeycombed worse than it was at 
present with wires, and that not for the public advantage, but 
for the benefit of this private company. He submitted that the 
proper course for the company to adopt would be to go to some 
site on the banks of the Thames where there was no population 
and where land was comparatively cheap. Let them do as the 
Chartered Gas Company had done when they removed their 
works from the Blackfriars end of the Thames embankment to 
Beckton marshes. 

Mr. GeorcE WHITEHEAD PRESTON, clerk to the Vestry of St. 
Luke's, said the effect of the proposed works would be to 
deprive them of rates to the amount of £1,227. In cross- 
examination, witness admitted that the Vestry lost nothing in 
the matter of rates in connection with the present generating 
works of the company. 

Mr. WHEELER, Q.C., then addressed the committee for the 
Vestry of St. Matthew's, Bethnal Green. He submitted that 
the essence of the report of the committee of last year, on which 
Mr. Pember had relied, was that if the electricity-generating 
company could not find a generating station in its own district, 
it might go into another district to find it. Then asto Clause 15, 
which dealt with accounts, however simple the Bill might be 
in appearance, this clause alone would justify the strenuous 
opposition which was offered to it. If the clause, which was to 
relieve the company from the necessity of furnishing separate 
accounts of each of its undertakings, were passed, it would put 
an end to all existing contracts as to purchase at the end of 
42 years. It was only on the condition that they should keep 
separate accounts, and that the local authority was to have 
power to buy, that the promoters had been allowed to go into 
those areas. With regard to the special case of Bethnal Green, 
he protested against giving the promoters a roving commission 
to go where they liked, no streets being indicated as those 
through which they wished their mains to run. 

Mr. SrATHAM (for the Vestry of St. Mary, Islington) called. 

Mr. W. F. Dewey, vestry clerk of Islington, who said his 
parish had already spent £200,000 on electric supply and pro- 
posed to spend another £100,000. They supplied electricity 
for electric lighting at 54d. per unit, for power during the day- 
time at 34d., and for private lighting at 7d. for the first 
hour and 4d. for every subsequent hour. As an electric 
lighting authority they had a strong desire to reserve to 
themselves the streets down which the promoters were seek- 
ing powers to go. One of his great objections was that the 
Bill, as drawn in the clause dealing with accounts, would render 
it impossible to acquire the company’s undertaking in Islington. 
He knew it was said that the Bill did not enable the company 
to supply electricity in Islington, but the moment they had laid 
a main down a street there was nothing to prevent them from 
spreading wires transversely in order to supply private con- 
sumers. He maintained that Islington was not between St. 
Luke’s, where the company’s generating station was situated, 
and Hackney, which the company wished to supply with elec- 
tricity. At present the streets of Islington were congested with 
electrical mains. 

In cross-examination, WITNEss said that the company were 
seeking to evade the possibility of Islington purchasing any part 
of their undertaking which might be inthe parish. The powers 
contained in the orders already obtained did not apply to this 
Bill. Under the Bill private consumers might be supplied. 
So far as that point was concerned, his objection no doubt 
would be met by the insertion io the Bill of a clause declaring 
that electricity should not be supplied to private consumers in 
the parish of Islington. 

Mr. PEMBER, Q. C., said the committee desired to have details 
as to the districts affected by the Bill. The facts were these. 
Battersea had obtained an electric lighting order in 1896 and 
Fulham in 1897, and no work had been carried out, though it 
had been commenced, and the same thing applied to White- 
chapel, which had obtained its order in 1892, and Stoke 
Newington, which had obtained its order in 1895. Hackney 
and Poplar had obtained orders in 1895, but nothing had 
been done. Lambeth had got an order in 1892, but had 
transferred it to a company in 1897. Islington and Shore- 
ditch had got orders in 1895 and 1892 respectively, and were 
carrying out the work. Bermondsey and Rotherhithe were 
applying for an order, and the company sought to supply them. 
In the case of Greenwich an order had been granted to the 
company for a part of the district, and the company were 
asking for an order in that district. In the Lee district an 
order had been granted to a company to supply a part, and the 
present promoters were seeking to supply the district. The 
Bethnal Green Vestry were applying for an order, and so were 
the company. Camberwell was the company’s district, and in 
Lewisham powers were being sought both by the authority and 
the company.—The committee then adjourned until after the 
holidays.—The Times. 
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have had a fair chance. 


THE EASTBOURNE TRANSFER. 


This week the agreement by which the under- 
taking of the Eastbourne Electric Light Company, 
Limited, will be transferred to the Corporation on 
the first day of the next century has been signed 
and sealed. By this another electric lighting com- 
pany resigns its obligations and powers for a hand- 
some consideration, but we do not grudge the 
shareholders of the Eastbourne Company the bonus 
they will receive from the sale. The purchase price 
is computed on the ordinary shareholder receiving 
twenty pounds for every ten pound share held, 
and as these shares received 10 per cent. dividend 
last year and 12} per cent. this year, the Corpora- 
tion would seem to have bought the undertaking 
at a very reasonable figure. The Eastbourne 
Company has & record extending back into the 
early eighties, as it was in 1882 that arc lamps 
supplied by the Anglo-American Brush Electric 
Light Company were first used to light the 
promenade. A company was formed to take over 
this lighting contract, which, we believe, was taken 
at the low rate of twenty pounds per arc lamp, the 
lamps being turned out at midnight. The new 
company then laid down one of the first alternate- 
current distributing systems in the kingdom, and 
charged one shilling per unit for the electric energy 
so supplied. As can only be expected, the 
company has had to bear a lot of pioneering 
experience, and the up-hill fight into a dividend- 
earning stage was a great tax on those responsible 
for its management. At the same time the works 
served a good purpose in the early days as an exhibi- 
tion of what could be done by electric lighting, 
and for some years they were regularly visited by 
deputations from other towns. Naturally a great 
many modifications of plant and arrangements have 
had to be made, and yet in last year’s balance- 
sheet the capital expended only averaged a little 
over one hundred pounds per kilowatt installed. 
In the old days the company and the Corporation 
had many disputes over the price to be paid 
for arc lamps, and it was of light from these at 
Eastbourne that Mr. Willoughby Smith in 1888 
quoted the lines : 


It shed a restless waving gleam 
Through the Gothic window pane ; 
And now it vanished for a space, 
And now it came again. 
He stood, and thought it wondrous strange 

That such a scene should be.” 
When the company obtained a provisional order in 
1890, it succeeded in maintaining its charge at 
tenpence per unit, and until recent years it kept the 
price of current up. In fact, in spite of the arc 
lighting, the average price obtained per unit in 
the year 1897-1898 was 744d. From this it 
will be seen that although a fairly large and 
paying load has been obtained, the supply of 
electricity in Eastbourne cannot yet be said to 
It may be urged by some 
that the equivalent of, say, twenty thousand eight- 
candle-power lamps in a population of some forty-four 
thousand is not bad, but we contend that this does 
not represent even a quarter of what is to be obtained 
in a town like Eastbourne... The price of gas in the 
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town is three shillings per thousand cubic feet, 
and the Corporation should reduce their charges 
with the new year to compete with this figure. We 
trust that the Corporation will be well advised in 
this matter, as in this way they will both increase 
largely the value of the undertaking they have 
purchased, and secure a good and cheap illuminant 
for the townsfolk without in any way hampering the 
rates. 


FORTHCOMING EVENTS. 


TUESDAY, APRIL II. 

Institution of Civil Engineers.—At 8 p.m., 
Nickel," by Mr. Robert Abbot? Hafield, M.I. 
discussion. 

Self-Propelled Traffic Association —Royal Institution, Liverpool, 
at 8 p.m., annual general meeting. 

WEDNESDAY, APRIL 12. 

Society of Arts.—At 8 p.m., ''Telephones," by Mr. John 
Gavey, assistant engineer-in-ehief and electrician to the 
General Post Office. 

THURSDAY, APRIL 13. 

Institution of Electrical Engineers.—At 8 p.m., ‘‘ The Hiasing 
of the Electric Arc,” by Mrs. Ayrton ; conclusion of discussion. 
Experiments on Alternate-Current Arcs by Aid of Oecillo- 
graphs,” by Messrs. W. Duddell, A.I.E.E., and E. W. 

archant, A. I. E. E. 

Royal Institution.—At 3 p. m., The Atmosphere,” by Prof. 

Dewar, M. A., LL. D., F. R S., M. R. I. 
FRIDAY, APRIL 14. 


Royal Institution.—At 9 pm., *' Earth Currents and Electric 
Trac On by Prof. A. W. Rücker, M. A., D. Sc., Sec. R S., 


** Alloys of Iron and 
E.; resum 


Institution of Junior Engineors.—At 8 p. m., Piles and Pile- 
Driving,” by Mr. H. C. Reid, M. I. J. E. 
SATURDAY, APRIL 15. 


Institution of Junior Engineers.—At 3 p. m., visit to the works 
of the new Vauxhall Bridge. 


CORRESPONDENCE. 


„One man's word is no man's word, 
Justice needs that both be heard." 


THE TELEPHONE CRISIS. 


SIR,—Although your views, as expressed in leading 
articles, appear to be despondent as to the success of the 
result of the Government Telephone Bill, I trust you will 
not close your pages to the consideration of remarks from 
an advocate of the localisation of all of the industry, which 
should not obviously be nationalised. 

The points to which I wish to draw your attention are 
perhaps more suitable for the readers of a technical journal 
than to the general public. I refer, amongst other things, 
to what is known to telegraphists as divided maintenance," 
and its effect on the upkeep of the conductors, and on the 
switchroom working and discipline of a telephone exchange 
system. 

Except for the technical evidence before parliamentary 
committees, there is no information available as to the 
organisation and working of the telephone industry in 
these countries. The enquiring public would find it very 
difficult to get at the facte, and the few who are technically 
qualified to collate the information find it not easy to do 
so from the material being scattered through many docu- 
ments in a way to make it intelligible to those who have 
only a little knowledge on the subject, and whose little 
knowledge makes them timid in face of what appears to be 
a radically new departure in the national policy as regards 
the telephone. 

Let us admit that there is no going back on the legal 
decision of 1881, which constituted the telephone to be a 
telegraph, and that there is nothing to object to in the 
advantage then secured being used as a means of imposing 
a tax for the benefit of the national revenue. But that is 
quite a different thing from the admission that the use of 
the telephone is in close alliance with that of the telegraph, 
or that the telephone is a foster sister of the telegraph 
because the latter is a handmaid of the postal service, 
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In a letter from me in the Times of March 29, 1899, I 
pointed out: A means which delivers a written com- 
munication by a slow process as in the post, or by a rapid 
one as with the Lelegraph, is essentially different 
to one in which individuals are placed in communication 
for the purpose of conversation. In the first, the under- 
takers do the work of transmission in each of its stages 
from end to end, except the acts of writing and reading ; 
in the second, they provide the machinery and stand on 
one side for their cnssomers to use it." 

Even amongst your electrical engineering readers, if I 
mistake not, there has in the past been a disposition to 
conclude that because the telegraph and the telephone each 
uses a conducting wire and an electrical instrument, there- 
fore the industries are identical. | 

Pardon me if I digress a little as to one of the reasons 


ed.| for the eondition of the public mind in this year of grace 


1899 on the subject of wires both overhead and under- 
ground. It is traceable to the state of the law which 
vests the freehold of the soil and the air usque ad cœlum 


of all public rights of way in the owners of the frontages. 


The old telegraph companies had to obtain Acts of 
Parliament to place wires over, along, and across the roads. 
The Post Office took over with the telegraphs in 1870 the 
rights under these Acts. The National Telephone Com- 
pany in the early days (1881) declined to follow my advice 
to them to seek for similar powers, and took their chance. 


‘The public sees overhead wires along the highways—some 
‘belong to the Post Office, some to the National Company— 


and knows nothing about the distinction—namely, that the 
one has a legal right to be there, the other none whatever. 
It is probable that 99 ont of 100 observers do not know 
also that the local authority over the roads has no statutory 
powers whatever to piace wires over or under the highways, 
of which they have only the user for the purposes of main- 
tenance as a public way. 

All this means that local telephony as a local industry 
has never hitherto had a chance of coming into existence 
in these kingdoms, quite apart from the monopoly possessed 
by one company through its ownership of the master 
patents. I ask, is there anyone outside the Post Office 
and the National Company who alleges that, but for the 
condition of the law as regards the wires, and but for the 
patent monopoly, local telephone exchanges would not long 
ago have been in active work in town and country all over 
this realm ? I venture to initiate a reply in the negative. 
If the local authorities had always had the power to grant 
wayleaves, and if the possession of the telephone master 
patents had not been riveted by repeated legal decisions, 
the industry would have started and have been developed 
following its natural course. Local exchanges at rates 
which, but for the monopoly—be it remembered—were 
quite as easily attainable in 1882 as now, would have been 
opened all over the eountry, and the inter-communieation 


or trunk-line question weuld long ago have been settled by 


Parliament in the mutual interests of the local telephone 
industries and of the postal telegraph service. ith & 
birth and during a growth of this kind, the questions 
affecting the size of switchrooms and the discipline of their 
working would have settled themselves in a natural way. 
Now as to the difficulties of 5 and working 
switchrooms for, say, 10,000 subscribers. Telephone engi- 
neers do not question their existence ; but they do not tell 
the non-experts where the real difficulties lie. There is no 
absolute engineering difficulty in the way of making pro- 
vision by which any one of 10,000 subscribers may be put 


through " to any other one of the same number. Inany 
case, the junction portion of the switching machinery to do 
this costs so much per subscriber, and that cost is directly 


in proportion to the facility afforded—i. e., so much per 
subscriber in an exchange with 1,000 connections, and 
so much more per subscriber if there are 10,000. In other 
words, there is an initial cost for each connection, which is 
the same, say, for each of the first 500. The junction 
wires for connecting each of the first 500 are an additional 
cost on all, and so on. Also, there is a time factor, which 
coincides with the incidence of these additional costa. 
Thus, the cost in question may provide connecting wires, 
or station junction connectors, in sufficient number to allow 
of limited or unlimited cross switehing. If unlimited, it 
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means that eachone of thefirst 500 canbe at the same moment 
put through to each one of the second 500. If limited, it 
means, perhaps, that only 50 of each group can be con- 
nected at the same time. If a few more than 50 wish to 
be connected, they must wait. The time occupied (1) in 
“ putting through (I use telegraphic terms in preference), 
or connecting one to another of the first 500, is the mini- 
mum time required for the manipulation of a switchboard 
for 500 connections ; (2) it is the extra time occupied in 
connecting one of the first 500 to one of the second 500 ; 
and (3) it is the time one of the latter may have to wait 
while all the other 50 jun:tion connections are in use. 
These remarks indicate that facilities, within each 
exchange, have two main characteristics. One is subject 
to the number of subscribers connected to the same section 
of the exchange; the other, to the provision of junction 
wires between the sections of the exchange. These con- 
siderations apply similarly to a group of local exchanges, 
in which the 10,000 subscribers, instead of being connected 
with one exchange under one roof, are connected with, 
say, five exchanges of 2,000 each, all of which inter- 


communicate by means of junction wires, as if they were. 


under one roof. 

Itis of interest at this stage to observe the essential 
difference between the circumstances I have described and 
those of telegraphy. In that industry the State provides 
that everyone may telegraph to everyone else. But 
telegraphing and talking are two very different things. In 
telegraphy, considerations of the time factor, by the sender 
or receiver, unless the delay is excessive, is practically 
eliminated, so far as the public is concerned. They are 
quite ignorant of the details of the operation, or time 
occupied, of each stage of transmission. In telephony, the 
efficiency and patience of the user is only secondary to that 
of the plant and the switchroom operators. 

To go one step further. Here, asa preliminary, it may 
be claimed that the suggestion of the nationalisation of the 
whole telephone industry means that which is possible of 
accomplishment only, if classification of facilities is the 
foundation of all the Government proposals, to a degree that 
the l'epartment as a public one could never venture to put 
in operation, and which would be contrary to all its postal 
aud telegraphic traditions and procedure in the past. 

It means giving equal facility of inter-communication to 
every subscriber over the whole country. Practically, one 
exchange system with, say, 400,000 subscribers ! It is what 
Mr. Preece foreshadowed without qualification in his presi- 
dential address to the Civil Engineers. Either he had not 
studied the subject, or he knew that Post Office polic 
intended to limit the facility to the users of postal “ call 
offices." 

I have mentioned “classification.” It is the soul of 
the successful popularieation of telephony. The National 
Telephone Company rejected its use from the beginning, 
obviously because they could not afford to await local 
development, and began with systems which met the wants 
of subscribers wiiling to pay a high uniform rate for the 
maximum service, and therefore widely scattered. To 
their policy in this respect can be Gill traced much of 
the unpopularity and limited character of their telephone 
gervice. 

As I have stated, the wires known as “trunk” wires— 
actually larger junction wires—will always be worked by 
the postal telegraph service, whether the local telephones 
are so or not. This is an accomplished fact, but only when 
they have provided Greater London with a popular local 
telephone service at fair rates of subscription, and placed 
the trunk-wire system on an efficient footing, will they 
have saved from almost ridicule Mr. Preece's claim to 
infallibility—namely, that it is the function of the 
Postmaster-General to work for the public every system 
of inter-communication of thought which affects the 
interests of the whole nation.” His claim, however, may 
be partially vindicated even if the Post Office in the 
course of a few years established 50,000 call offices 
Bhroughout the land with complete and serviceable means 
of conversational inter-communication. The claim to be 
tbe only purveyor of means of local conversation is, when 
soberly contemplated, almost preposterous. 

In classification, it is believed, lies the solution of most 
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of the difficulties which the Government Bill, it is said, will 
produce. These are being daily held up in terrorem to the 
readers of newspapers. 

In a paper I read in 1882 before the Society of Arts 
I advocated classification—namely, by regions, sometimes 
called regional telephony.” That is, that connected with 
the same exchange there may be subscribers who, according 
to the amount of their subscription, are entitled to a 
different service, and distinguished on the switchboard by 
different colours. In 1882 1 had a London service on my 
mind, and described how there might be three rates within 
the London area. 

Now, I believe that two classes (London being eliminated 
from consideration) will suffice—namely, first, those who 
will be entitled to be “ put through” on the trunk lines— 
for this service, which will be also accessible to all at the 
“call” offices, a rate corresponding to the value of the 
service (the value of which, parenthetically, I may say has 
never been properly assessed) will be charged; second, 
subscribers who have a right to communicate with everyone 
inside their own telephone area, and who will be asked to 
subscribe the lowest rate compatible with the facilities 
afforded. 

The Post Office rules for standard patterns of instruments 
and wires should be complied with before any subscriber 
is admitted to Class I. with the privilege of the use of the 
trunk wires from his own house or premises ; the Post 
Office lists to contain the names and addresses of such 
subscribers only. As to all second-class subscribers 
(Class IL) throughout the kingdom, the Post Office will 
have no cognisance whatever. These, of course, as time 
go on, will form the immense majority. 

A little consideration will allow the reader to understand 
the effect of legislation which would permit of this classifi- 
cation. For instance, to the present subscriber of the 
National Telephone Company it presents no change in his 
existing service except for the better. The whole atten- 
tion of the company can be directed to increasing the 
efficiency of its local service. The company will be able 
to offer each of its present subscribers the opportunity if 
they care to join a second class—namely, a regional service 
at a reduced rate of subscription. By degrees those who 
wish to have the right to be connected with the trunk 
wires at their exchange, and who care to pay a subscrip- 
tion compatible with the great value of such a convenience, 
will be sifted out, and the general vody of subscribers will 
be content to resort to the call“ offices for their occa- 
sional necessities. The universal access of subscribers to 
the use of the trunk wires by casual users, which is the 
chief cause of delay and trouble, will gradually disappear, 
and the demand will be brought nearer the capacity of the 
supply of lines, at present often wholly inadequate, or, on 
the other hand, even sometimes idle, simply on account of 
the unpopularity their use hitherto has acquired. 

The relief to the Post Office will be immense. It is 
only by anticipating what the magnitude of local tele- 
phony may be in the future that anyone can measure the 
value of a policy which will not render it obligatory on the 
Post Office to undertake it. A policy leading straight to 
universal nationalisation of the telephone would mean 
either the maintenance of the present drag on the wheel 
of progress, or the provision for a future which no one of 
the present generation of officials is justified in imposing 
on his successors. For instance, imagine the shelf of 
volumes containing the indexes of the addresses of, say, 
half à million subscribers which would have to be installed, 
if not at the side of every subscriber's instrument, at any 
rate at every “call” office. If that shelf of volumes is 
not at hand for each subscriber, then where is the use 
of nationalisation, which is bound to reject classification 
because it would stultify its offers ; and if it adopts classifi- 
cation why burthen a public department with the supply 
and working of a means of conversation, 95 per cent. at 
least of which is for purely local or regional purposes 1 

Again, I claim, besides emancipation from a great future 
difficulty, that the public revenue will not deteriorate 
within the boundaries of its present trading operations 
which Parliament has legalised, although I do not for one 
moment suggest that, even if it did so, the Treasury would 
be guided in ite policy by that one consideration. 
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There is no doubt some leeway in connection with the 
use of the trunk lines for the Post Office to pull up, due to 
what may be called the speculative nature of the past policy 
of the National Telephone Company. Neither the Post 
Office nor the company have in their practice recognised 
the great value this means of being able to talk at a distance 
is to the wealthy commercial community. Each, looking 
at the question from different points of view, has attempted 
to give these facilities for too little, and the absence of 
classification by rates of the persons entitled to the facility 
has hampered the whole business. | 

The whole of the policy connected with the use of the 
trunk wires should at once, before more mischief is done, 
be reconsidered with the view to getting the maximum con- 
tinuous good service out of their capacity. In the same sense, 
the Post Office policy for the London service should be 
regional and classified. The fresh stratum of demand which 
it is proposed to tap must not be approached with 
visionary promises, arising out of an ill-considered and 
casual policy. 

There is no pressure on the Government to water 
capital for the benefit of pioneers, or to pay quick 
dividends. 

A good Post Office policy in London can only achieve 
future permanent success by proceeding quite independently 
of the existence of the National Company’s system. In 
time, inter-communication between the subscribers to the 
Post Office system and to the company’s system may be 
established, but there should be no haste about it, and, 
above all, there should be no sacrifice of a sound far-seeing 
policy to satisfy any popular cry. | 

Lastly, the Bill now before Parliament should go out to 
the country with no uncertain sound—namely, that local 
telephony, whether in competition within areas where the 
National Telephone Company has its exchanges, or in areas 
where they have not yet been licensed, is to be freed from 
all existing restrictions to the bond fide establishment of the 
local industry. | 

My attack on another bugbear connected with an alleged 
difficulty in obtaining satisfactory intercommunication, 
because local exchanges would be locally managed, and 
the trunk wires under Government management, which 
has been let loose, I must ask you to let me postpone to 
your next issue.— Yours, etc., C. E. WEBBER. 

April 5, 1899. 
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ELECTRIC TRACTION AND ITS APPLICATION TO 
SUBURBAN AND METROPOLITAN RAILWAYS.* 
BY PHILIP DAWSON. 


There is no longer room for doubt that electricity is the 
one pre-eminently successful motive power for tramways. 
This is proved by the rapid growth of electric traction. 
The words “ experimental line " have fallen out of use, yet 
it is only a few years ago that those who ventured to foretell 
that the trolley system would be generally introduced into 
this country were ridiculed. There is no country in which 
electric traction is advancing more rapidly, and in which 
finer plants are being installed, than in Great Britain. The 
day is not far off when horses and steam will have dis- 
appeared from the streets as far as tramways are concerned, 
and when the horse 'bus as a competitor will be no longer 
known. 

The problem of greatest importance, however, in which 
electric traction will be a principal factor, is the rapid 
transportation of large crowds from and to their business 
in our cities. The object of this paper is to investigate in 
a general way the special requirements of this service, and 
to demonstrate the special adaptability of electric traction 
to it. It is evident that the only solution of rapid transit 
lies in railways which must be either overhead or under- 
ground, and of both London possesses a greater mileage 
than any other town in the world. The fact of initial 
expenditure must restrict the number of tracks available 
for the up and down traffic. The stopping places on such 
lines must of necessity not be far apart, and to diminish 
the crowds on the platforms and to increase the number of 


* Paper read before the’Society of Arts, March 22. 


passengers the trains must follow each other with the 
greatest possible frequency. Consequently, the average 
speed of the trains must be increased as much as possible 
without unduly diminishing the distance between two 
consecutive trains, which would be dangerous. 

Steam locomotives have probably reached their approxi- 
mate maximum development, and the results so far 
obtained with them for the class of traffic in question are 
far from satisfactory. They do not get up speed rapidly 
owing chiefly to the torque on the driving axles constantly 
varying in consequence of the reciprocating motion of the 
pistons. They are not economical, as their fuel consump- 
tion is practically the same whether they are exerting their 
fullest power, coasting or standing still, and their main- 
tenance is very costly. 

There is a commercial limit as far as distance is con- 
cerned beyond which transmitting power electrically will 
not pay. But that limit varies with each case, and cannot 
be ascertained except by the most careful calculation after 
all the conditions that maintain have been minutely 
examined. England was the first country to introduce 
electric traction on railways, both underground and over- 
head, as instanced by the City and South London and 
Liverpool Overhead Electric Railways. But to prove com- 
mercially that very much heavier traffic could be handled, 
that much greater distances could be traversed, and to 
develop on a large scale the necessary machinery, was again 
left to America, and hence the necessity of being practically 
confined to American experience und examples in this paper. 

There are practically three methods of handling elec- 
trically the traffic on a railway—namely : (1) by loco- 
motives or motorcars hauling a train of trailer cars; (2) 
by independent motorcars; (3) by a set of independent 
motorcars formed into a train and handled from the front 
car, or from a so-called controller car. Each car, however, 
can be separated from the train, and then becomes an 
independent motorcar. 

As regards the supply of the necessary current for the 
motors, there are three distinct methods: (1) by accumu- 
lators or storage batteries, which may be carried either on 
the motorcar or locomotive, or on a tender; (2) by having 
a car containing a stationary engine, dynamo, and boiler, 
which supplies the necessary current to the motors on the 
cars comprising the train of which it is part, and as proposed 
by M. Heilmann ; (3) by continuous or multiphase current 
supplied directly from a generating station or from a sub- 
station which, in its turn, gets its supply of energy from 
the main station, the current being distributed either in 
the form of direct or polyphase to conductors running 
along the lines, and from which the power is supplied, 
through sliding contacts on the cars to the motors. 

The two former methods, as far as this paper is concerned, 
will not be discussed, as sufficient data are not available to 
justify their being considered. Thesystem of transmission 
of energy to the motors by means of conductors laid along 
the tack will, therefore, alone be considered. This method 
allowsof several variations as far as the generation and distri- 
bution of power is concerned, amongst which the chief may be 
set down as follows: (a) One continuous-current generating 
station supplying current direct to contact rail. Where drop 
in pressure owing to distance becomes excessive & negative 
“booster” may be used; it serves, so to speak, to pump 
back the current to the station, and is self-regulating, not 
taking at any period more power than is actually required 
to pump the current back. Should there be one or two 
lines too long to enable them to be worked this way, poly- 
phase high-tension generators should supply the power to 
one or more sub-stations along the line, as may be found 
necessary, in which rotary converters are located, which 
transform the current back into continuous. The polyphase 
generators to be driven by continuous-current motors in the 
generating station. Asan example of such a station, the 
new Dublin tramway power-house may be taken. (b) One 
central station generating continuous current, with sub- 
stations in which accumulators are located along the road, 
and which are charged by means of a booster and special 
cables. As an example of this system, the Leeds tramways 
may be taken as designed by, and carried out by, the late 
lamented Dr. John Hopkinson. (c) A series of stations, as 
described under (a) and (b), situated at various distances 
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and connected together one with the other. As an example 
of this, the tramways and light railways in and round 
Boston, Mass., may be taken, owned by the Boston Elevated 
Railway Company, which has absorbed the well-known 
West End Company. 


Data of Boston Elevated Railway. 


Track miles operated.............................. 505 
Number of car . 2, 648 
Car miles run during 189898989888 29, 787, 000 
Passengers carried during 1898 ............... 172,764,300 


Number of power stations ͥ . 5 
Total capacity of power stations in kilowatts 16,100 
Total rated indicated horse-power of engines 24,000 


(d) A power station generating polyphase currents, which, 
by means of static step-up transformers, are transmitted at 
tensions which run from 2,500 to 40,000 volts to sub- 
stations where static step-down transformers reduce them 
to pressures of 300 to 350 volts ; the current at this pressure 
enters rotary transformers, which deliver direct current at 
500 to 550 volts to the line. As an example of this latter 
system, the Central London Railway, which is now under 
construction, may be mentioned. (e) A three-wire system 
with continueus current, the rails or return forming the 
neutral wire. This has been tried and found wanting, and 
the engineers of the Central London Railway most care- 
fully investigated its possibility and decided in favour 
of polypbase transmission and rotary converters, and 
rightly so. 


From careful calculations, and the investigation of what 


has been done both in Europe and America, there is no 
getting behind the fact that for any power station which 
will exceed 4,000 kw. in capacity, the polyphase system is 
nearly certain to prove commercially the only admissible 
one. This statement is upheld by such an authority as 
Mr. H. F. Parshall, M. I. C. E. It is evident that in the 
particular cases at present under consideration (suburban 
and metropolitan communication) more than 4,000 kw. 
will be under consideration, and therefore nothing, as far 
as the power station and transmiesion is concerned, but 
polyphase currents will be considered. 

here are two distinct varieties of service to be catered 
for. One, that on a system like the Metropolitan and 
District, where the stops are frequent and the runs short. 
The other, the case of long-distance lines with few stops, 
In the present paper it is only proposed to consider the 
first variety. In this case the use of polyphase motors 
need not be considered, as for work entailing frequent 
stopping and starting they have not up to date proved 
satisfactory. 

A short examination of the importance of rapid accelera- 
tion on lines having stopping places at short intervals is 
interesting. Practical experience with electrically-driven 
motorcars or locomotives on the experimental track of the 
General Electric Company at Schenectady, has proved that 
it is perfectly feasible to attain a speed of 30 miles an hour 
10 seconds after starting from a standstill. Assuming a 
level track, and that during 65 seconds the current is cut 
off, and the train allowed to coast, that the brakes are then 
put on, the train will be brought to a standstill 15 seconds 
later, and the total time from start to stop will be 90 
seconds. Under these conditions it will be found that the 
average speed will have been 23:16 miles an hour, and that 
the total distance run will be about 55 of a mile. Assum- 
ing that, instead of attaining the 30 miles an hour in 
10 seconds, it took 50 seconds, and that this full speed of 
30 miles an hour was kept up for 40 seconds longer, and 
the brakes then put on, the train would be brought to a 
standstill in 90 seconds, and the average speed would work 
out as 21:66 miles an hour, or an average speed of about 
10 per cent. less than in the previous case, the consumption 
of power, however, being much greater. 

It is evident that the most important point is to attain à 
high average speed, and to keep the maximum speed attained 
as low as possible, as by so doing less power is required in 
braking the train, and also less power is required to run 
the train. The time between the moment when the 
maximum speed is attained and when the brakes are put 
on should be at least from four to six times that required 


on the part of the driver, and also to enable him to make 
up lost time. On the Manhattan Elevated Railway in New 
York, the trains which are drawn by steam locomotives 
take 20 seconds to attain a speed of 14 miles an hour, or 
less than half the speed in double the time as compared 
with electric traction just mentioned. 

A much larger current will be required to attain a rapid 
acceleration than to attain a slow one, but the current will 
be required during & much shorter time, and the total 
energy supplied will be less in the case of rapid than of 
slow acceleration. This fact must not be lost sight of when 
calculating the feeders for such a system, and the train 
service should be arranged in such a way that as few trains 
as possible start together Furthermore, the more rapid 
the acceleration required the larger will the motors have to 
be, and, therefore, there will be a limit above which it will 
not be advantageous to push the rapidity of acceleration. 
In new tunnel lines, such as are now being constructed all 
over London, it will be evident that it is an advantage to 
have the stations built with a down grade for the trains to 
start, so as to help the motors and reduce the current 
at starting, and that similarly it will be an advantage to 
have an up grade when nearing a station, so as to reduce 
the amount of power required in braking. By properly 
choosing these gradients, it is found that a total economy 
of from 40 to 50 per cent. in the total 1 required by 
a train may be made. According to Mr. Potter's tests, it 
was found that during acceleration an average power of 
52 amperes per ton of weight of train was required. 

With a complete train composed of one motorcar and two 
passenger cars, weighing complete 148, 000lb., a maximum 
horizontal effort of 9, 750lb. was required in acceleration, 
the maximum current was 780 amperes at 500 volts, the 
maximum speed attained was 52 miles an hour, and the 
time taken to attain the speed was 34 seconds, the motor- 
car being equipped with two 200-h.p. motors. 

METROPOLITAN ELEVATED, CHICAGO. 


Average speed | Average current 


p g : . ts 
Number of | (not including | (not including un 
cars in train.| stops) in miles stops) in 5 : 
per hour. amperes. ton. mile. 
4 144 148-7 050 
4 14 153:2 *053 
4 14:6 151:8 *050 
3 147 1374 *063 
3 15:1 135:6 058 
2 15:3 901 058 
2 16:8 106:6 059 
4 122 101˙1 042 
8 8.5 —Tractive eff ort E a 
per ton. 5 f E 
n oompany: E ff e f |g 
Geiss 8 given total Tr 2 
zol Be time. time. [x 2 a 
Metropolitan Ele. aec. | Ibs. sec. Ibs. feet. 
vated, Chicago. 2 88, 000 10 |177 | 40 |107 | 34°8 | 1,020 
Lake-street Ele- 
vated, Chicago. 2 | 88,000| 10 |135 40 | 84 | 27:6 870 
Alley Elevated, 
Chicago 144,000 10 |135 | 40 | 98 | 286 840 
Illinois Central, 
icago ............ A | 300,000 | 10 | 95 | 40 | 79 | 25°60| 750 
Manbattan Ele- 
vated, New York.| 4 190, 000 10 | 88 | 40 | 67 | 21:00] 615 


In another case, with a train composed of one motorcar, 
equipped with two 125-b.p. motors and one trailer car, 
total weight of train being 103,000lb., a maximum speed 
of 31 miles an hour was attained in 37 seconds, the 
maximum current being 500 amperes, and the maximum 
horizontal effort required to attain acceleration 5,640lb. 
In a series of tests made on the Nantasket Beach line it 
was found that with a heavy motorcar, 51ft. in length over 
all, carrying 100 passengers, weighing 31 tons, on an 
average distance of 2,980ft. between stations, a maximum 
speed of 40 miles an hour was attained, the average speed 
being 18 miles per hour, and the power required was 


for stopping the train, so as to allow for errors in judgment | 0'098 Board of Trade units per ton-mile. In an experi- 
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ment with a train composed of one motorcar and one 
trailer car, weighing 57 tons, with an average distance 
between stations of 4,280ft., a maximum speed of 37 miles 
was attained, the average speed being 17 miles an hour, 
the power required being 0067 Board of Trade units per 
ton-mile. 


Distance 2 000rr., TO BE RUN OVER IN 75 SECONDS, OR AT AN 
APPROXIMATE AVERAGE SPEED or 16 MILES PER HOUR. 


Time during Maximum A ; Average power 
: Time during : 
wed ^ Win ailes | which brakes | por ption, 
in seconds. per hour. in B. T. U 
7-6 9575 0-035 
19:6 26 00 0:036 
16:5 20 25 0:038 
24:5 2715 0 0475 
31:0 28:95 0:0480 
39:0 30:50 0:0575 
53:0 36 50 0:0850 


Distance to be run 2,000fb. 


Time in 
Tractive Maximum seconds | Time in Average | Board of 
efforb per | speed in | during which | speed in Trade 
ton in miles which 2,000ft. | miles per | units per 
pounds. | per hour.| brakes run. hour. ton-mile. 
i applied | 
62:5 410 41:0 33 0 300 
300 53 0 340 52 0 26 0:196 
150 46 0 20:0 58 0 23 0:160 
100 40-0 21:6 67:6 20 0:130 
65 34:0 22 0 82˙0 17 0:100 
45 27 5 15 0 98:0 133 0:075 
85:6 23:0 12:0 127-0 104 0:057 
27 ˙6 17:5 11:0 160-0 8 0:045 


From a comparison of the actual results obtained on the 
elevated electric railways of Chicago and on the Metro- 
politan and District line in London, we see that whereas 
the maximum speed of 25 miles an hour is obtained in 
10 seconds with electric traction, it takes 55 seconde to do 
it with steam locomotives—and that whilst the electrically- 
propelled train could do the distance of 1,880ft. in 66 seconds, 
with steam it would take 93 seconds, or nearly half as 
much time again. If in the case of electric traction the 
power is cut off the moment the maximum speed of 
25 miles an hour is obtained, and the train allowed to 
coast before the brakes are put on, the distance considered 
would be done in 76 seconds, and the steam-driven 
train even then would take more than 25 per cent. more 
time to do the same distance. 

Having tried to show the advantages which electric 
traction possesses as regards the possibility of increasing 
the frequency of the trains without decreasing the factor 
of safety—namely, the distance between two trains—it 
may be advantageous to see how, from an economical 
standpoint of generating power, electricity is a cheaper 
method of operation than steam locomotives. An electri- 
cally-driven train only requires one man instead of two to 
drive it, and when the train is not running no power is 
consumed and no coal or water wasted. Steam locomotives, 
it is well known, use but very little less coal and water 
when they are standing still than when they are running, 
and are much less economical consuming, as they do in 
America, from 51b. to 6lb. of coal per indicated horse-power. 
On main-line English roads it is stated that 3lb. to Alb. are 
consumed, and taking an average power of 400 h.p. per loco- 
motive, anda train plusengine weighing 250 tons at a speed of 
40 miles an hour, we get at the most economical rate about 
0:65lb. of coal per ton-mile, or, compared to the electric 
power required by electric traction, 13lb. of coal per Board 
of Trade unit required, which is enormous—under favour- 
able conditions it would not take much over 3lb. of coal to 
give one Board of Trade unit at the switchboard. A 
properly-designed electric station with large units would 

robably never consume more than 21b. of coal per indicated 
orse-power hour, or 2:65lb. per kilowatt-hour at the switch- 
board, and engines of the size of 4,000 h. p. to 6,000 b. p. 
would be guaranteed to consume not more than 121b. of 
steam per indicated horse-power hour, A large station would 
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fully justify a comparatively large initial expense in coal - 
handling and stoking machinery, and the location of the 
station could be chosen so as to be most advantageously 
situated as regards both coal and water, the coal without 
being handled being taken from either the ship’s hold or 
the railway truck, conveyed automatically to the coal 
stores, and thence automatically to the fires, the ashes 
being conveyed away automatically as well. In such a station 
but very few men would be required, and the cost of power 
could be reduced below jd. per Board of Trade unit, 
including expenses of every kind. 

Comparing again the coal consumption per train mile on 
large English main-line railways, which varies from 35lb. 
to 58lb. of coal per train mile, we get a coal consumption 
of from 0 146lb. to 2:32lb. per ton-mile, corresponding to 
28:12lb. to 46:4lb. per Board of Trade unit, required to 
be generated at the power-house. The following results 
actually obtained with slow-speed Corliss type engines and 


standard American railway generators may be of interest: 


Total coal consumed, Brooklyn City Railway Company, 
per Board of Trade unit, 5lb. Total cost, everything 
included, of Board of Trade unit at switchboard, 00°5195 
cents (about 4d.). Cost of coal per unit, 0°2307 cent (about 
0:166d.) ; Union Traction Company, Philadelphia. Poorest 
coal, 54lb. consumed per Board of Trade unit at switch- 
board. In another case cost of coal, 0:272 cent per 
Board of Trade unit at switchboard (about 0'186d.). 
Total cost of unit, all included, 0:591 cent (about 
0:296d.). Coal consumption in another case with 
Corliss engine, average for one year per indicated horse- 
power hour, 1:65lb. to 176lb. What good slow. speed 
Corliss engines, properly designed for railway work, com- 
ared to other engines, mean. is shown by the fact that 
y such a change in a large American station the coal con 
sumption was reduced from an average of 8'3lb. to 4'9lb. of 
coal per car mile. From a series of figures obtained from 
the various Chicago electric overhead lines, from 1:16 to 
2:55 Board of Trade units are required at the switchboard 
to drive tbe trains, the average speed of the trains bein 

134 miles an hour, and the maximum speed obtained 
varying from 28 to 55 miles an hour. 

The coal and water consumption per Board of Trade 
unit must necessarily be very low, the losses in the 
step-up and step-down transformers and in the transmission 
and rotary converters would not be very great, and it would 
be perfectly feasible to attain an efficiency of 60 per cent. 
at the motor terminals and of 50 per cent. on the power 
applied to the ear axles. Large engines and large generaters 
and converters are designed so as to take an overload of 
25 per cent. for any period of time, and be capable of over- 
loading 50 per cent. for a short time without injury ; and 
by a selection of proper units a very large economy could 
be attained. 

Metrepolitan Elevated, Chicago. 


Length of stree i 364 miles. 
Average distance between stations ..... m 1,600ft. 
Time interval between consecutive trains ............... 24 minutes. 
Average speed in miles per hour ........................... 13 miles. 
Maximum speed... ö Z. 28 miles 
Total rated power of generating station 5. 000 kw 
South Side Elevated, Chicago. 

Length of street . 184 miles 
Average distance between stations 1,720ft. 
Time interval between consecutive trains ............... 14 minutes 
Average speed in miles per hour. . . 14 miles. 
Maximum speed in miles per hour .............. ..... ... 26 miles. 
Total rated power (4 unite 800 kw. each) of gene- 

rating station "(—-———— i kw. 


Lake Street Elevated, Chicago. 


Length of line.................. r————— Á 15 miles 
Power Of atabii kaka. . tentent 3,000 kw 
North. Western Elevated, Chicago. 
Longth of ii siura rinie E OTA 15 miles, 
Rated power of station EN G 800 E if \ 5,300 kw. 
Loop, Chicago. 

Longthos sd ß ia’ 2o ote E Rds En 4 milee 
Rated capacity of station .............- ie uice 6,000 kw 
Number of trains passing over line in 24 hours 3,000 trains 
Total rated power of Chicago elevated lines, approxi- 

mately eV eoo "?e090€0900060q0990009000009900900€ 0990900194909 9009400€92090940000€09 22,000 kw. 
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Nantasket Beach. 
Length of lin 1... oo enrtors esto he vests ko eae US 20 miles 
Rated power of stati(c un eene 1,800 kw 
Average distance between station ͥ ẽ 4, 280ft 
Maximum speed per hour 43 miles. 
Average speed dd 8 25 miles 
Board of Trade units per ton - mile at switchboard ... 00808. 
Weight of two-car train . 55 tona. 


The elevated railroads of New York and Brooklyn have 
been losing business during the last few years so rapidly 
that the financial condition of the Brooklyn system is 
serious, and the return on investment of the New York 
system much reduced, and is still declining. The elevated 
railroads of Chicago have never been able to earn a satis- 
factory dividend The general introduction of electricity 
in the Chicago system has greatly improved the Chicago 
situation, in spite of the competition of the surface trolley 
lines, which parallel the elevated lines in most cases. The 
elevated railroad problem is resolved into a discussion of 
speeds, station frequencies, and relative costs of service. 
Any railroad of this class which aims to maintain a high 
schedule must choose a motive power in which the possi- 
bilities of rapid acceleration are a maximum, and, all other 
conditions being equal, should choose that particular motive 
power which will bring about the quickest acceleration 
consistent with due economy. 

The Manhattan system is a comparatively simple one, 
with four main through lines, without branches of import- 
ance, while the Brooklyn and Chicago systems are com- 
posed of trunk lines with branches, involving more or less 
complicated switching arrangements. Until about a year 
ago, the three Chicago companies—the Lake-street, the 
South Side, and the Metropolitan—had independent 
termini in the business heart of the city. Now, however, 
the newly-constructed “ loop,” encircling the business 
district, is used as a terminus for all three lines and for 
& fourth—the North-Western—now under construction, 
and all the elevated trains of the city pass round this loop 
on each trip. The Brooklyn elevated system has lately 
secured a new terminus on the Manhattan Island side of 
the Brooklyn Bridge, and experiments are being made with 
a view to converting the entire Brooklyn system to elec- 
tricity in the near future. The entire New York system, 
however, is at present operated by steam locomotives. 


(To be continued. ) 


ELECTRICAL POWER STORAGE COMPANY. 


We have received from the Electrical Power Storage'Com- 
pany, Limited, of 4, Great Winchester-street, E.C., what they 
call their **automatic price-list for storage batteries." This, 


as seen by the illustration, is somewhat of the slide-rule order, 
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although there is none of the logarithmic order in the grada- 
tion of the scales. "The list gives quickly the price complete of 
sets of accumulators from 15 lamps at 40 volts to 30 kw. at 
220 volts. The list is figured on both sides. One side gives 
the prices of the L and the K types of accumulators, while on 
the reverse, information concerning both the K W 5S and the 
K L P types will be found. The pra given include every- 
thing required except the stands. We do not think that a more 
convenient arrangement of a price-list could be obtained in a 
small space, but we fancy the makers would find it to their 
advantage to put rather better workmanship into it, 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 

155. Describe in detail how you would carry out an evapora- 
tion test on a boiler in an electric light station fitted with 
feed-water heater. —T. R. H. 

156. When a dynamo (shunt-wound) is to be rewound to give 
double its former voltage, how could the rewinding of the 
field magnets be dispensed with? Discuss the dangers of 
separate excitation in this case. —C. M. M. 

ANSWERS. 

Question No. 149.—How can the dryness of steam be ascer- 
tained ? Also, how would you tell if a boiler was passing 
water into the steam-pipes ? 

Best Answer to No. 149 (awarded 10s.).—Prof. J. A. 
Ewing, in his valuable work on The Steam-Engine and 
other Heat Engines,” gives three methods for ascertaining 
the dryness of steam formed in a boiler. The “dryness 
fraction "—i.¢., the proportion of saturated steam, by 
weight, in the steam and water mixture coming from the 
boiler—is denoted by 9. The first method described is 
that known as the “ barrel” calorimeter test. In this 
steam is blown from the boiler into a barrel containing 
water whose initial weight and temperature are known. 
After steam has passed for some time the supply is stopped, 
and the weight and temperature are again taken. Assume 
the initial weight of water to be W, and the final weight 
W, The increase in weight—i e., the weight of steam 
mixture passed in—is evidently W,- WI. The heat given 
up by the steam mixture is equal to the increased heat in 
the water, provided that radiation and the thermal capacity 
of the barrel are small or negligible. Further, let ti and ¢, 
be the initial and final temperatures of the water, and ¢ the 
temperature of the steam, which may be obtained from a 
table showing the relation of pressure and temperature. 
The heat given up by the condensing steam per pound is 
LTI I, where h is the heat required to raise a pound 
of water from 32° F. to t, and ^, is a similar quantity for 
tz. For all practical purposes, h — he may be taken equal 
to t- tz. The heat absorbed by 1lb. of water in raising 
from fi to L^ is similarly k,- Ni. There are WI pounds of 
water and W,- W, of steam, and hence | | 

(W WI) (9 LTI - Àj) e WI (he Hi), 

an equation in which g is the only unknown. This method 

is liable to error by reason of the difficulty in accounting 

for radiation losses and the thermal capacity of the barrel, 
and, further, because of the difficulty in weighing the 
quantities exactly. 

The second method described is the Barrus calorimeter 
method, which gives more accurate results, as the steam 
does not mix with the condensing water but circulates in 
a pipe contained in a vessel of water, forming practically a 
surface condenser. The water is kept circulating, and 
passes after being warmed by the steam condensing in the 
pipe. After a time the temperatures at the inlet and out- 
let stand constant at i' and t, say. The water formed by 
condensation also passes out d & Btop-cock at a tem- 
perature 14“, its initial temperature being as before ?. When 
a steady condition is obtained, the amount of water used 
for cooling in a given time is noted and weighed—asay, 
W pounds—and also the amount of steam mixture con- 
densed and cooled down is obtained, say w pounds. Then, 


as before, 
W (hy - Ai) = (q L+h—h,), 


from which g is easily found. There is a small radiation 
correction to make in this case also, which may be deter- 
mined experimentally. | 

The third and last method described by Prof. Ewing—a 
method which is also described in the American Electrician, 
vol. ix., 1897, pp. 230-231—is that which employs the 
“throttling” calorimeter. In this apparatus the principle 
relied on is that, when the pressure o the steam is lowered 
by expansion, heat is liberated, and this heat is sufficient to 
evaporate any moisture which may be present in the steam, 
and to slightly superheat the dry steam thus produced. 
The wet steam is passed through an adjustable throttle 
valve into a large chamber, the inside walls of which are 
coated with non-conducting material. Its pressure and 
temperature in this chamber are measured by a thermo- 
meter inserted through the wall of the chamber, and a 
steam-gauge also 8 The steam passes away through 
another stop valve. These two valves are adjusted until 
the steam in the chamber is seen to be a little superheated, 
which will be shown when the temperature —8say ¢,’—of the 
steam in the chamber is a little above the temperature 
say ti— which would correspond to the pressure, p, of the 
steam if it were saturated only. 

If L be the latent heat at t, the temperature of the 
steam mixture entering the chamber, and h, the heat 
ig onn to raise llb. of water from 32° to t°, and if Li and 

similar quantities for 117, then, remembering that if 
no heat be lost to the walls of the chamber, the “ total 
heat ” (this being the heat which would be given out by 
steam condensed and cooled down to 32°) per pound is the 


same for steam entering the chamber as for steam expanded | 


in the chamber, we get the relation 
gL+h=L,+h, +h (t, — 1), 

where * is the specific heat of steam superheated under 
constant pressure, the value of & being about 8:48. From 
this g is found. The applicability of this method is limited, 
because it is only 898 00 to superheat the steam if it has 
less than a certain quantity of water initially present. 
Ewing gives this as 4 per cent..for steam at 100lb., a 
quantity which may be increased to 6 per cent. by passing 
the steam to a condenser. But the American Electrician 
places the limit at 2:5 per cent. 

The second method is apparently the most accurate for 
general purposes. For further information reference should 
be made to Ewing's book, from which the above methods 
are taken. g 

As regards the second part of the question, which refers 
to the passing of water from the boiler to the steam-pipes, 
no definite rules can be laid down, but in each separate 
plant it is possible to ascertain generally the normal amount 
of water carried over by the steam and produced by con- 
densation in the pipes, etc., simply by observing the quantity 
given off by the drain-cocks and the steam-trap, and, further, 
by comparing the expansion curve of the engine indicator 
diagram with the theoretical expansion curve for dry 
saturated steam. If this difference becomes abnormally 
large, or if an abnormally large quantity of water is passed 
by the drain-cocks and steam-trap, or if the relief valves on 
the cylinders start a continuous. clicking, it may be taken 
for ted that the water in the boiler is being “ lifted 
by the steam. 

Sometimes a test, is made by putting salt into the water 
in the boiler. If the steam is dry on leaving the boiler it 
will carry no salt, but if it contains water there will be 
salt in solution with the water, and the condensed water if 
evaporated will leave a solid residue of salt. This, however, 
is not very reliable, as in cases the dry steam may carry 
over small quantities of salt. But it is useful in cases 
where the “lifting” is serious. Generally, however, the 
indications enumerated above will be sufficient to show 
whether water is coming in quantities with the steam. 

The cause of the defect known as “ lifting ” is generally 
traceable to dirty water in the boiler or to working the 
boiler with the water at too high a level, or to making 
sudden demands for steam by rapidly varying the engine 
load. The remedy is to have clean water, to feed regularly 
at a moderate level, and to run the engine as regularly as 
poni If the water be not clean, the defect is incurable. 
n one particular case, with a locomotive type of boiler 


where there was very bad “ lifting,” a perforated plate was 
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actually inserted between the pipes about lin. above water- 
level without having the slightest effect. In this case the 
water was very dirty. The knowledge, then, of the state 
of the steam as regards wetness can only be obtained by 
experience in each particular case.—T. C. 


Answer to No. 149 (awarded 58.).— The quality of steam 
generated in a boiler is generally ascertained by means of 
some form of calorimeter. Formerly the standard appa- 
ratus for this test was the barrel calormmeter, which con- 
sisted essentially of a barrel or other good non-conducting 
vessel placed upon a scale. Into this was led a pipe from 
tbe boiler to be tested, and also a thermometer. Then by 
measuring the increase in weight of the barrel and the 
increase in temperature of the water, it is possible to arrive 
at the quality of the steam generated. By this experi- 
ment, carefully carried out, and certain precautions 
taken, a fair estimate of the dryness of the steam may 
be obtained, but if much greater accuracy is required, a 
simpler and more reliable method is by means of the 
* throttling calorimeter." 

The principle upon which this instrument works is that 
dry steam, when expanded from a higher to a lower 

ressure without doing external work, becomes super- 
heated, the amount of superheat depending upon the two 
pressures. If any moisture be present, this, of course, 
must be evaporated before superheating commences. The 
sketch below shows the form of the instrument in general 


use. Steam is taken from a iin. pipe which is led into 
the steam-pipe, projecting into the latter some few inches ; 
it then passes through two 4 tees, A and B, situated on 
opposite sides of a z in. flange union; between the flanges 
of this union is inserted à piece of sheet wrought iron 
having in its centre an gin. orifice. In each of the tees 
mentioned above is screwed a thermometer cup, and after 
passing the second one the steam is finally led away b 
means of a pipe of sufficient area to prevent any bac 
pressure. The whole instrument is wrapped up in hair felt 
or some other non-conducting substance. Then, presuming 
that there is no back pressure in the exhaust, and no 
appreciable loss from radiation in passing through the 
instrument, the total heat in the mixture of steam and 
moisture before throttling and the amount in the super- 
heated steam subsequently should be equal, and will be 
expressed by the equation : 


H 160 1,146:6 + 48 (212); 


or 2-H-—1)14 E 48 (t- 212) 100; 
in which H=the total heat above 32° in the steam at 
boiler pressure ; 
z= percentage of moisture ; 
L = the latent heat in the steam at boiler pressure; 
1,146:6 = total heat of steam at atmospheric pressure; 
i = temperature of lower thermometer; 
.912'--temperature of any steam at atmospheric 
pressure. 


The boiler preseure is indicated by the reading of the 
upper thermometer, but if the instrument is not well. 
lagged, as mentioned above, this reading will be too low, 
and it should be cheeked by means of the steam-gauge on 
the boiler. i 

It should be mentioned here that there is a limit to the 
range of this instrument, which is reached when the amount 
of moisture in the steam is greater than that taken up in 
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superheating ; if this happens, then a steam-pocket must 
be inserted, into which the condensed steam falls; the 
amount in this must be weighed, and ite percentage of the 
total steam passing the pocket must be added to the result 
obtained from the calorimeter teat. 

Finally, extreme care must be taken that the inatrument 
is thoroughly heated up before commencing the test, that 
the thermometer absolutely correctly, tbat all the 
jointe are perfectly tight ; in other words, great precautions 
D [5 am on every hand to obtain accurate results.— 


Answer to No. 149 (awarded 58.).— The best method of 
ascertaining the dryness of steam is by means of a calori- 
meter. There are various forms of this instrument on the 
market, that illustrated herewith being one of the separating 


Carpente:'s Calorimeter. 


type, designed by Prof. Carpenter, of Cornell University. 


The calorimeter consists of a circular vessel about 
12in. x 3in., and is shown in section. Tbe steam whose 
quality is under test enters at the top of the calorimeter, 
and passes direct into the inner chamber, O. Here the 
moisture is precipitated and collected, the actual quantity 
being shown by gauge, GG, to which is fitted pointer, p, 
and scale, S. The dry steam passes into an outer chamber, 
which forms a jacket to the inner chamber, maintaining it 
at a constant temperature. From this outer chamber the 
steam is led by à pipe to the bottom of a condensing vessel, 
likewise fitted with a scale, the pointer of which is adjusted 
to zero by a certain quantity of cold water put into the 
vessel at the commencement of the test. The scale of the 
calorimeter is graduated to read in hundredths of a pound 
at a temperature corresponding to steam of ordinary work- 
ing pressure. The scale on thecondensing vessel is graduated 
to read in pounds and tenths at a mean temperature of 
110deg. F. 

Let us suppose now a test is made of sufficient duration 
to nearly fill calorimeter gauge—representing, say, W, 
pounds of moisture. The reading on gauge of condensing 
vessel will represent weight of dry steam, say W, pounds. 


Then per cent. of moisture =y = 
The per cent. of dry steam. a ] 
- Yu — y) 2100 - 1 100 |. 
7 = (100 — y) 2100 [s ow. oo ] 


wW 
___ 1 x 100, 
WIr W. is 
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For example : | ME 
Calorimeter scale reading in actual experiment— 


Initial ....... CCC b. 
Fl“ ⁵⁰•ͤi1——3— intu bam AUT cond 256lb. 
Water in calorimeter .................... sese 251lb. 
Condensing vessel readings— 
D Wc ERE Ollb. 
P/! ⁰»⁰; (ß a ed 15:42]b 
Weight of dry steam ........................... 15:41lb. 


. Percentage of moisture = — l x 100 


251 + 1541 
y — 1:605 per cent. 
Quality of steam = z = 100 —1:605 = 08:305 per cent. 


In carrying out a test, the sample should be taken from a 
vertical pipe, and the calorimeter erected as close to it as 
convenient. The connecting pipe to the calorimeter should, 
of course, be well lagged. Steam should be allowed to 
blow through till the Sols 18 thoroughly heated, and the 
'two scales either adjusted to zero or read carefully before 
starting tbe test. 
. To tell if a boiler was passing water into the steam-pipes 
‘might be possible in extreme cases from. general observa- 
,tions. Thus excessive priming could be detected by 
abnormal discharge from drain-pipes, separators, etc. The 
amount of feed water used might be compared with the 
rated evaporative efficiency of the boilers, and should bear 
a reasonable comparison with the estimated consumption 
per indicated horse-power of the engines. The presence of 
moisture in the engine cylinder can, of course, be deter- 
mined with fair accuracy from the indicator diagram. 
Initial condensation and expansion account for this, no 
doubt, in ordinary cases, but an excessive quantity would 
lead one to suspect other causes—priming, for example. 
The accompanying diagram represents that of a small 
marine engine tested by Prof. Ewing. S S is the saturation 
curve. If through any point B on the expansion curve 


^? 
ac 
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A B S be drawn to intersect the cxpansion curve at B, A B 
is the actual volume which the expanding mixture filled at 
this pressure, while A S is the volume it would have filled 
if dry and saturated. B S isthus the volume lost by 
wetness. Hence the proportion of water in the mixture 
js sensibly 2 and dryness fraction q = age M. O. 
AS AS 
Question. No. 150.— Describe what you consider to be the best 
two methods of securing st enm- tight joints on high-pressure.. 
steam-pipes. 
Best Answer to No. 150 (awarded 10s.) —The joints of 
a steam ring or main are always a source of trouble, more 
especially where steam of high pressuro is used. The best 
method of making a joint depends to a great extent on the 
position of the s'eam-pipe, whether it can be got at easily 
or not. Sometimes it is not possible to separate the 
different sections more than an inch or so in order to make 
a joint, and in this case I have always found the metallie 
ring spread with putty the moet reliable and lasting. 
Suppose now in a steam ring or main a joint blows, the 
best way to proceed is as follows : If the sections are heavy, 
they will require shoring, or they will drop when the bolts 
are taken out. Having done so; slack back all nuts and 
remove bolts. Next drive in three wedges at different 
points round the joint until it is open suffieiently to 


scrape it. The joint clean, a ring is now 
with two parte red lead and one - white lead, 
mixed up together with a little boiled oil as thick as 
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common glaziers’ putty. Some engineers use a cement, 
but, in my opinion, it is not so good as the above compound, 
as it sets too hard and entails much labour and time to 
scrape off when a joint is remade. Now replace three bolts 
(on which, of course, the nuts have been made to run 
easily) in the bottom holes of flange and drop the ring care- 
fully in, which should just clear the inside of the bolts all 
round. Of course, the wedges will require shifting in order 
to do this. Replace, now, the whole of the bolts and knock 
out the wedges. Screw up the joint equally all round 
and the job is done. When jointing copper pipes undue 
pressure on the bolts should be avoided, as sometimes the 


outside edges of the flange are drawn in over the ring, 
causing it to become hollow, and the joint will blow worse 
than before. I knew a case where a joint blew three times 
in succession, and in the end the flanges had to be refaced. 

The next best method of making a joint where the pipe 
may be taken down is by scraping the joint clean and 
spreading with the same compound as above, and then 
laying on about two turns of thin lead wire inside tbe bolt- 
holes, as shown. This makes an excellent joint when 
screwed up, and I have made many this way which have 
remained perfectly tight under steam pressure at 175lb. per 
square inch. Asbestos is not suitable for steam-ring joints. 
The contraction and expansion of the pipes cause leakage, 
and they need following up with the spanner several times 
after making.—F. BRUTON. 


Answer to No. 150 (awarded 5s. ).—One method of con- 
necting and making tight joints of pipes for high-preasure 
steam is by using Taylors corrugated metallic digcs (see 
Fig. 1), made in different sizes to suit different diameters 


Fia. 1. 


of pipes. This disc makes a good joint with very little 
trouble, just requiring each side coating with red-lead paint, 
centering between the flanges and screwing up. One great 
advantage of thia method is that, in remaking a joint, it is 
not necessary to spring the flanges very far apart, as in the 


Fic, 2, 


case of many other methods, neither is there any red lead 
or other sticking compound to chip off before the flange 
faces are ready again. Fine copper-gauze rings are some- 
times used in conjunction with these discs, Another method 
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is to use the soft copper joint rings (see Fig. 2). These 
rings, like the discs, are made to suit different diameters. 
They are placed in position between the flanges, and when 
the bolts are screwed up the sharp copper edges give to 
the rape of the flange face and make a tight joint.— 
E. M. H. 


ELECTRIC LIGHTING OF MAIDENHEAD. 


The following is the full text of the report of Messrs. 
Burstall and Monkhouse, the consulting engineers to the 
Maidenhead Council, on the electric lighting question. 
The report, which has been referred to the Electric Light- 
ing Committee, together with the maps and plans referred 
to, is dated March 17, and reads as follows : 


"2:415 t n 


P ù > > 


buting main, as against about 1,500 yards included under 
Scheme B. 

Public Lighting.—The proposed positions of the arc lamps 
are shown on the map, but these positions can be varied 
between somewhat wide limits without affecting the estimates, 
We have assumed, for our estimates of costs and income, that 
the arc lamps will be lit from dusk to 12 o'clock all the year 
round (about 2,200 hours per year) At 12 o'clock the aro 
lamps would be switched off and replaced each by two 16-c.p. 
incandescent lamps, which would run until daylight (about 
2,200 hours per year). These lights would not, of course, give 
any great amount of light in the streets, but, we think, would 
be quite sufficient for the purpose. If the Electric Light Com- 
mittee charge the Corporation the. absolute cost price for 
current, carbons, renewals, etc., this would be about £16 per 
lamp per year, but. we think the figure given in our first 
report—viz., £18. 10s.—shauld still be taken in the estimates, 
so as to allow for intereat and sinking fund. 

Private Lighting.—We have provided distributing mains in 
the streets marked on the map in blue lines, and have taken 
the number of lamps which might be expected to be connected 
to the mains at the.end of the. frst year’s working as 2,700 for 
the whole district shown, and this, we think, is putting the 
number low. We have allowed for each lamp using 18 units 
per year, a figure which has been exceeded in several towns, 
especially in the first year of working. In this connection, we 
would point out that in the first year a number of lamps are 
put on circuit which, like those in shop-windows, are run for 
long hours, and it is not until later that lamps which are only 
occasionally used are connected. It is also to be expected that 
‘consumers will not be so economical during the first year as 
afterwards. The price taken for private lighting is an average 
of 7d. per unit, which, if some sliding scale were adopted, would 
‘about correspond to charging at the rate of 8d. per unit for the 
‘first hour’s burning per day and 4d. per unit after that. 
Fisheries Estate.—The capital cost of laying mains in this 


| district would be about £800, and would, we consider, be a good 


‘investment, as the number of lamps to be expected in this 
‘district would be fairly large in comparison to the cost. 
` Sewage Pumping. —We have allowed for power for this, and 
have assumed the same income as in our firat report. 

Launch Charging.— We have taken the income expected to 
be derived from this as £150, as estimated by Mr. Pearce. 

Provisions for Extension. —We have allowed in our estimate 
of capital cost for spare ways, for new feeders, and for distri- 

uting mains of sufficient size, so that it would not be necessary 

to lift the roads in any of the streets covered in this scheme for 
future extensions, at any rate for some years to come. 
` Power Provided. We have provided for machinery at the 
central generating station of sufficient power to run the 35 arc 
lamps, the sewage pumping plant, and about 2,650 lamps each 
of 8 c.p. on at once, still leaving sufficient spare plant. This 
would allow of about 3,800 lamps being connected to the mains 
withoat extension being required at the station. We do not 
recommend that smaller plant than this should be installed, 
even at first. We have also provided a battery of somewhat 
large capacity in comparison with the size of the station, so that 
the incandescent street lights, the sewage pumping plant, and 
such lights in private consumers’ premises as may be on during 
the night can be run from 12 o'clock midnight until seven or 
eight o'clock the next morning, thus saving one shift of men. 
If no eomplete spare plant were provided the capital cost would - 
be reduced by about £1,000, and the interest and sinking fund 
‘would be reduced by £51. 58. per year. If this saving is con · 
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sidered advisable it might be possible to do without complete 
spare plant for the first winter, using the battery as a stand-by. 

The prices of machinery, cables, etc., have risen considerably 
since our last report, and we have allowed for this in the 
estimates given with this report. 

It will be seen, from the estimates, that with this scheme 
the installation might be expected just to pay its way or make 
a small deficit on the first complete year’s working ; this will, 
of course, depend entirely upon how the consumers come on, 
and must be taken as an estimate only. We have not allowed 
for any extra labour for trimming and cleaning the public 
lamps, as we believe we have allowed sufficient for this in the 
labour item ; at any rate, for the first year. 


(Signed) BURSTALL AND MONKHOUSE. 
TABLE or EsTIMATED Cost, INCOME, AND ANNUAL 
EXPENDITURE. 
SchEME D. 

| l. Capital Cost. £ s.d. 
Plant at generating station q. 7,780 0 0 
Cables and mains 4,510 0 0 
/ AAA 8 2,205 0 0 
Arc light mains, lamps, and lamp- posts 1.250 0 0 
House services and meters »· 900 0 0 
Contingenciissse . 1.000 0 0 
Buildings ð ᷣ e NiS 4,000 0 0 
Professional ch argen . 1.022 0 0 
£21,467 0 0 
2. Estimated Income. E s. d. 

Private lighting, 2,700 lamps, each consuming 
18 units per year at 7d. per unit.................. 1,417 10 0 
Public lamps, 35 at £18. 10s. ........................ 647 0 0 
Sewage pumping...... ——————— Ó 290 0 0 
Launch charging n 150 0 0 
Meter 8 100 0 0 
£2,604 10 0 
5. Estimated Annual Expenditure. E s. d. 
rr ĩ ⁵(Ä3, d 8 325 0 0 
hi". eee E 862 0 0 
Sn wae t. Stores, eto 100 0 0 
Carbons for arc lam[dtrr . . 40 0 0 
Lamp renewalsw . . 4 9 0 0 
Repairs and maintenance 200 0 0 
1,536 0 0 

Interest and sinking fund, 54 per cent. on 
U — nv 1,102 0 0 
Deficit, £33. 10s. £2,638 0 0 


Schedule of Streets in which Distributing Mains are Proposed 
to be Laid (Scheme D).---King-street, one side ; Queen-street, 
one side ; High-street, from Marlow-road to bridge, both sides ; 
Bridge-street and Bridge-road, one side; Ray Park-avenue 
(part), one side; Ray Mead-road to Thames Hotel, one side ; 
Market-street, one side ; Cookham-road to Norfolk Arms, one 
side; Marlow-road to Craufurd-rise, one side; Castle-hill, one 
Side; The Terrace, Castle-hill, one side; Bath-road to All 
Saints’-avenue, one side; Fisheries Estate. Total length about 
8,200 yards. | 


PHYSICAL SOCIETY. 


At the ordinary meeting on March 24, 1899, Prof. Oliver Lodge, 
F. R. S., president, in the chair, Mr. W. R. Cooper read a paper 
by Mr. A. P. Trotter on ''The Minor Variations of the Clark 
Cell" The author describes a series of experimente, in which he 
compared the E.M.F.’sof certain standard cells at frequent intervals 
from July, 1896, to February, 1897, at Cape Town, where the 
temperature of the double box containing the cells varied between 
the limits 13deg. C. and 28deg. C. One cell was selected for 
comparison with all the others. No special precautions seem to 
have been taken to keep the temperature of this selected cell 
constant. The observed differences between the E.M.F.’s of the 
respective cells rarely exceeded 0:001, corresponding to about 
zin. on the slide wire of the potentiometer. Details as to the 
area of the slider contact are not stated; the readings were 
generally taken to the fourth decimal -i. e., to one-tenth of a 
millivolt, and occasionally to one-fourth of this. Temperature 
was read to 0'ldeg. C. on a mercury thermometer placed through 
& hole in the double box containing the cells, not in the celle 
themselves. 7 . 

Mr. E. H. Griffiths said that the paper appeared to have value 
only in so far as it showed that Clark celle at Cape Town behaved 
in a manner that agreed with common knowledge and general 
experienve everywhere else. Their variations depended upon 
shifts of temperature, and the consequent changes in the degree of 
saturation of the liquid. From his own experiments during seven 
goan upon 42 Clark celle, he had shown that if temperature was 

ept constant to within 0-01deg. C., the steadiness and uniformit 
of all the E. M. F.'s was most remarkable. They started wit 


discrepancies, but at the end of the time it was impossible to 
detect any differences. It was of little use to put a thermometer 
anywhere but within the cells; very slight changes of temperature 
caused serious changes in the degree of saturation of the liquid. 
The existence of the capricious lag of E.M.F. behind temperature 
precluded the possibility of formulating a temperature correction 
for Clark celle. In the case of Callendar cells there was no lag ; 
their E.M.F. varied slightly with temperature, by a definite 
amount, which could be corrected by a coefficient. 

Mr. W. R. Cooper said the method of comparison used by the 
author was unsuitable, because to arrive at the differences of E. M. F. 
necessitated the measurement of the E M.F. of each cell. The 
variations only amounted to a few ten thousandths of a velt. 
The length of potentiometer wire corresponding to a thousandth 
of a volt was only iin.; under such conditions it would be difficult 
to ensure accuracy. A method of opposition would have been 
preferable. Mr. Cooper bad found that Board of Trade cells only 
vary about one ten-thousandth of a volt between themselves from 
day to day. Cells of the H form vary about one-fifth of that 
amount. 

Prof. J. D. Everett then read a paper by Dr. E. H. Barton 
aod Mr. W. B. Morton on The ‘Criterion for the Oscillatory 
Discharge of a Condenser.” The object of the paper is to 
enquire how the condition for the oscillatory discharge of a con- 
denser is modified when the ordinary differential equation of the 
second degree is supplemented by the terms added by Maxwell to 
take account of the distribution of current in the (straight) wire. 
The coefficiente of these terms are relatively small, so that the 
algebraic equation giving the periods ie a quadratic with small 
terms of higher order added. The effect of these higher terms 
is, first, to introduce very rapid vibrations of small amplitude, 
and, next, to displace the roots of the unaltered quadratic. The 
nature of the discharge, oscillatory or non-oscillatory, may be 
taken to be determined by these principal roote, and the critical 
case is when they are equal. The condition for equality is obtained 
by the property of the derived function, as a series of powers of 
the emall coefficients of the equation, which may be carried by 
successive approximation as far as is desired. The paper also 
treats the question by an alternative and more physical method, 
which consists in replacing the resistance, inductance, and capacity 
that occur in the ordinary formula by modified values. This gives 
the criterion correct to the third order in the small terms. Ib is 
shown that a condenser satisfying the critical condition on the 
simple formula would, when the added terms are taken into 
account, give an oscillatory . 

Prof. Lodge said that the result naturally to be expected of 
“ throttling "—viz., the increase of resistance and decrease of 
self-induction, due to the current keeping to the outside of the 
conductor—would tend rather to damp out the oscillations than to 
favour them. 

Prof. Everett observed that the equation was no longer a 
quadratic, and that the quadratic criterion as to whether the 
diecharge was oscillatory or non-oscillatory did not hold. The 
paper appeared to be consistent with iteelf, and he considered 
that the authors bad satisfactorily proved, in their discussion of 
the equation of current, that the effect of ‘‘ throttling” was to 
increase the tendency towards the oscillatory mode of discharge. 

Prof Lodge admitted that tbe quadratic criterion did not 
hold; he thought it most likely that the authors, who evidently 
had gone into the matter with care, were right. At the same 
time, he wished to call attention to the singular and unexpected 
character of their conclusion. If it turned out thatit was correct— 
+ e., that there was no slip in sign —it was a result upon which be 
would desire to congratulate them. 

The President proposed votes of thanks, and the meeting 
adjourned until April 21. 


COMPANIES’ MEETINGS AND REPORTS. 


WILLANS AND ROBINSON, LIMITED. 


The ordinary general meeting of this Company was held last 
week at the Cannon-street Hotel, E G. : 

Mr. Mark Robinson, who presided, said that after writing off 
£5 013 for depreciation, and paying interest on debenture stock, 
the balance to the credit af | the profit and loes account was 
£25,069. Out of this it was proposed to pay dividends of 6 per 
cent. per annum on the preference shares, and 10 per cent. per 
annum on the ordinary ehares, altogether amounting to £12,000. 
Tbe amount payable to the original directors was £3,863, leaving 
a balance of £9,206. From this the directors proposed to 
carry £2,000 to the debenture redemption sinking fund, and 
£3,500 to the reserve fund, leaving a balance of £3,706. 4s. 1d. to 
be carried forward. He pointed out that the same reserved out 
of profits in the five yeara—viz., £25,146. 9s. lid. in the reserve 
fund, £10,000 in the debenture redemption fund, and the balance 
of £3,706. 4s. ld. now carried forward—amounted together to 
£38 852. 14s., and tbis sum exceeded the amount paid for the 
goodwill of the business. The last year, and more particularly 
the last half-year, had been marked by a great increase in the 
demand for the special class of machinery which they manu- 
factured. There had also been a rapid increase in the size of 
the engines the Company was called upon to supply. Twelve 
monthe ago it had been announced that an engine was on order to 
develop as mucb as 1,500 h.p.—a notable advance upon the sizes 
previously made by the Company. Six months ago the directors 
were able to etate that the number of such engines on order had 
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increased to four. The number then on order was 16, and there 
was reason to expect that much larger sizes would be called for. 
The directors believed that the increased demand for engines 
would be permanent, and that it would continue to increase to 
an extent far exceeding their qe producing powers. The 
directors, therefore, recommended that the plant should be 
increased, and that larger and more powerful tools should be 
provided. The directors also considered that the manufacture of 
the Niclausee boiler should be taken up upon a larger scale than 
had hitherto been contemplated, or than was possible at Rugby. 
Under these circumstances the directors proposed to make the 
existing boiler shop at Rugby into an additional machine shop, 
and also to double the size of the foundry. They proposed to 
erect separate boiler works upon a site which had been secured 
near Chester, on the Dee, which had the advantages of cheap sea 
carriage for materials and easy rai ded communication with 
Rugby and other centres. This had had the very careful con- 


sideration of the directors, who were satisfied as to its necessity. 


It would render necessary an increase of capital, and the meeting 
would be asked to authorise the creation of 40,000 new shares of £5 
each to provide for the necessary new buildings and plant, and to 
supply additional working capital. 

The retiring directors (Sir Gilbert Augostus Clayton. East, Bart., 
and Mr. Thomas Orger Lazenby) were then re-elected. 

At an extraordinary general meeting held afterwards, the pro- 
posal to isaue the new stock was ag to. 


LIVERPOOL AND DISTRICT LIGHTING COMPANY. 


The annual meeting of the rob hn and District Lighting 


Company was held last week at the 
hey. Mr. A. Hill Holme presiding. 
he Chairman, in moving the adoption of the report and 
accounts, said they had made a small profit on the year’s working 
after paying all expenses. The had done a good deal of con- 
tractiog work, which, they believed, would increase, During 
the greater part of the year they had only a loss to reco:d, but 
the last three monthe not only made up this loss but showed a 
profit. In January, 1898, they eupplied at Waterloo 508 lights, 
which had increased to 2,253 lights by January, 1899, and at the 
present time they supplied 2,760 lights, a figure that was being 
added to every day. In the Gateacre district they had 1,098 
lights, and pro to largely increase that number. The 
directors had decided to reduce the price to 6d. per unit, and 


mpany's offices, Hackine- 


the same price would be charged in the Gateacre district after 
July 1. They had ordered two large engines for the Waterloo 
district, whicb were ef the most modern type, and the same as 


those used by the Liverpool Corporation. These engines would 
be ready in July. The new engines at Gateacre were working 
satisfactorily. At Waterloo they had adopted the principle of 
free wiring for customers who paid Id. extra. They were 
DEUM. a call which would bring in £9,500, for while 
they had enough money to do all the work in band, 
yet they would require to pay their contractors for layin 
mains, while the new engines would be delivered in July, an 
they would require money to pay for them. In January last 
their expenses at Waterloo were £52. 10a.. and their receipts 
£124. 4e., leaving a balance of £71. 14s. In February they had a 
balance of £65. 1 Is. 9d. This was with 2,000 lights, and when 
they had 3,000 lights the expenses would not be materially 
increased, while the income would be largely augmented. There- 
fore instead of a profit of £150, they would have something like 
£1,200 or £1,500 next year. | l 

The report was adopted, and Mr. A. H. Holme and Mr. John 
Naylor were re-elected directors. Mr. W. L. Jackson waa 
reappointed auditor. 

A vote of thanks to the chairman terminated the proceedings. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Salford. —The Electric Light Committee are prepared to receive 
tenders for the various stores. 

Bristol —The Electrical Committee require tenders for bigh- 
tension switchboards, instruments, etc. Tenders by April 10. 

Wimbledon. —The Urban District Council are about to call for 
tenders for wiring the electric lighting station. 

Tynemouth.—The Corporation are prepared to receive tenders 
for the various electrical plant. Tenders by noon on April 15. 

Reigate.—The Town Council are prepared to receive tenders 
y the supply and erection of various electric plant. "Tenders by 

ay 1. 

Edinburgh. —The Corporation invite tenders for installing the 
electric light at the City Chambers (extension buildings) Tenders 
by April 10. 

Peterborough —Thbe Corporation are prepared to receive tenders 
for the supply and erection of the plant for the municipal electri- 
city works, Tenders by April 20. 

Bradford.— The Corporation invite tenders for the supply of a 
complete battery and switchboard for the electric light station, 
Bolton-road. Tenders by April 12. | 

Dub.in.—The Directors of the Great Northern Railway Company 
(Ireland) invite tenders for the various works in connection with 
their line between Sutton and Howtb, near Dublin. Tenders by 
April 20, 
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Epeom.—The Urban. District Council are prepared to receive 
tenders for the supply and erection of various electric plant. 
Tenders by 12 o'clock noon on May 8. 

Buxton.—The Urban District Council invite tenders for the 
following works in connection with their electric light station in 
Buxton : (Contract No. 7) arc lamps; (8) arc lamp poete. Tenders 
by April 17. | 

Wull.—The School Board invite tenders for an adequate installa- 
tion of the electric light at their central higher-grade school and 
school of science in Brunswick.avenue, Beverley-road. Tenders 
by 25th inst. d 

Poplar.—The Board of Works invite tenders for engine and 
pump room equipment and all electrical plant in the worke ros 
the battery, boiler-house equipment, battery and battery stands, 
and public street lighting. Tenders by 10 a.m. on April 25. 


St. Pancras.—The Vestry invite tenders for the following 
additional plant at the Regent's Park station, at an estimated cost 
of £19,000: two 750-h.p. engines with dynamos, condensing plant, 
air pumps, steam and exhaust pipes, etc., two boilers, fixed, 
including foundations and seatings complete. 

Leeds.—The Markets Committee of the Leeds City Council 
invite tenders for electric lighting required ab the new dead-meat 
market and abattoir, now in course of erection in New York-street, 
Leeds. Particulara may be obtained upon application at the offices 
of Messrs. Walter Hanstock and Son, architecte, Branch - road, 
Batley. Tenders by April 8. 

St. Helens (Lanos.).—The Electric Supply and Tramways Com- 
pany invite tenders for the construction of about six miles of 
tramways in sections Specifications, etc., may be obtained from 
Mr. Geo. J. C. Broom, M.I.C.E., borough engineer, on payment 
of £2. 28., which amount will be returned on receipt of a bona fide 
tender. Tenders by 12 noon on 19th inst. 

Edinburgh —The Lord Provost, Magistrates, and Council invite 
tenders for installing the electric light at the City Chambers 
(extension buildings). Specifications, etc., can be obtained at the 
office of the Resident Electrical Enyineer, 5, Dewar-place, Edin- 
burgh, on deposit of £2. 2a., which deposit will be returned on 
receipt of a bona fide tender. Tenders by April 10. 


South Shields.—The Corporation invite tendera for the supply 
and erection of steam and water pipes and valves, and a 15-ton 
hand-power overhead travelling crane. Specification, etc., may 
be obtained from the Borough Electrical Engineer, West Holborn 
South Shields, on payment of £1. 13., which sum will be returned 
on receipt of a bona fide tender. Tenders by noon on April 20. 


Derby.—The Corporation invite tenders for the works in exca- 
vations, foundations, engine-bed and retaining wall in connection* 
with extensions to the electric lighting station, Derby. Specifica- 
tions, etc.. may be obtained on payment of £2. 2s. (to be returned 
if a bona fide tender be made) on application to the office of Mr. 
Arthur Eaton, architect, 6, St. James’s-street, Derby. Tenders 
by 12 noon on April 10. 

West Hun. —The County Borough Council invite tenders for 
two 1,500-i.h.p. engines, two 800 kw. alternators and exciters, or 
two 800-kw. 1, 500. i. h. p. steam alternators and exciters. Specifica- 
tion, etc.. may be obtained from the Borough Electrical Engineer, 
Abbey Mills, West Ham, on the deposit of a £5 Bank of England 
note, which will be returned on receipt of & bona fide tender. 
Tenders by 4 p.m. on April 25. i 

Hampstead. —The Vestry invite tenders for the supply, delivery 
and erection of electrical plant, including steam alternators. and 
engines, switchboard panels, boilers, feed-water heaters, vertical 
steam feed pumps, exciter, water-eoftening plant, air pump and 
condenser, Green's economiser, and overhead travelling crane. 
Particulars may be had of Mr A. P. Johnson, vestry clerk, to 
whom tenders must be sent by 12 noon on May 18. 


Be}fast.— The Electric Committee invite tenders for the supply 
and erection of the following: (Section C, 8) mechanical stokers; 
(C, 9) economisers ; (C, 10) pipe work ; (C, 11) condeneing plant. 
Speoifications, etc., may be obtained on application to Mr. Victor 
A. H. M’Cowen, city electrical engineer, on payment of £1. 1s. 
per copy, which sum will be refunded on the return of the specifica- 
tion with a bona fide tender. Tenders by noon on 20th inst. 


Dudley.—The British Electric Traction Company, Limited, 
invite tenders for the construction of about 24 miles of tramway 
permanent way from Dudley to Credley Heath, Staffordshire. 
Specification, etc., may be obtained from the Company's per- 
manent-way engineer, Mr. W. Howard-Smith, A. M. I. C. E., Don- 
ington House, Norfolk; street, Strand, London, W. C., on payment 
of £2. 23., to be refunded upon return of documents. Tenders 
by April 14. 

Perth. — Applications will be received ab the City Council Office 
from persons desirous of applyiog for a concession for the installa- 
tion and working of a system of electric lighting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulare may 
be obtained on application to the Agents-General for Western 
Australia, 15, Victoria-street, Westminster, London, or Gordon 
and Gotch, St. Bride-street, Ludgate-circus, E. C. Tenders by 

ay 2. 

Rochdale. —The Guardians invite tendere for a complete electric 
light installation ab the workhouse buildings and cottage homes. 
Specifications, etc., may be obtained from the consulting engineers, 

essrs. Crews and Hand ford, Cross-street-chambers, Manchester, 
on payment of a deposit of £5 Bank of England note. Deposit 
will be refunded to each unsuccessful contractor as soon as the 
work is placed, providing a bona fide tender has been received 
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within the stated time and is not withdrawn subsequently. 
Tenders by April 12. 


Cape of Good Hope.—The Controller and Auditor-General of 
the Colony is prepared to receive ab his office at Cape Town 
alternative tenders for the construction of a light or ordinary rail- 
way, with or without permanent-way materials and bridge-work, 
from Sir Lowry Paes Station to Caledon, about 53 miles in length. 
Further particulars, as soon as they shall have been received 
from the Colony, will be obtainable by intending contractors upon 
application at the office of the Agent-General for the Cape of Good 
Hope, 112, Victoria-street, Westminster, S. W. Tenders by noon 
on April 17. 

Mesoow.—Electric railways are to be provided for Moscow. 
The tenders must be submitted by October 1. We draw the atten- 
tion of those wishing: to tender to the fact that applications will 
only be received from such firms who have intimated their willing- 
nees to tender to the municipal authorities of that town by 
12th inst. A sum of 750 roubles has to accompany the letter as 
a deposit. Applicants will receive specifications, designs, etc., of 
similar lines laid down in the town during the last five years. 
These will be accompanied by the specifications, etc., for the 
intended live, translated into English, and by estimates ind icat iog 
the prices between which the contracts will probably fluctuate. 


RESULTS OF TENDERS. 


Wolverhempton.—The tender of Mr. Henry Gough, Dudley- 
road, Wolverhampton, has been accepted for extending the engine- 
house and boiler-house of the Corporation's electric lighting 
station in Commercial road, at a cost of £1,424. 

. Gloucester. —The following tenders have been accepted: Messrs. 
Blake and Knowles, two sets of condensing plant, £567 ; Stanton 
Ironworks, Limited, condensing water pipes, £400; Messrs. 
2 Frost, and Co., steam, exhaust, and drain and feed pipes, 
£1,185. l 

Hereford.—The Electric Lighting Committee have acoepted the 
tender of Messrs. W. P. Lewis and Co. for the erection and eom- 
pletion of the electricity station buildings, eto., at £2,752, and the 
tender of Messrs. Alexander and Duncan for the ironwork at 
£394. 17e. 6d. : 

Istington.—In consequence of an error being found by Messrs, 
Johnsen and Phillips in their tender for electrical stores, the firm 
have declined to complete the contract in so far as it relates to the 
supply of carbons. Under the ciroumstanoes the tender of Mr. 
Oscar Scholzig, of 8, New Broad-street, E.C., for carbons (items 
Nos. 1, 2, and 3) for one year ending March 25, 1900, has been 
recommended for acceptance. 

Fulham.—The Veetry have received the following tenders for 
supply of mains, machinery, eto. : 


General Electric Company, Limited ..... ............... £45,718 7 10 
Brush Electrical Engineering Company .. ............ 47,2282 0 0 
S. Z. de Ferranti, Limited ....................... „ 49,339 17 2 
Johnson and Phillips Üa-d “ l i 49,927 6 0 
J. Fowler and Coo se cessecees 50,815 9 6 
British Insulated Wire Company ........................ 51.524 8 6 


Shoreditch. — Tbe Lighting Committee of the Vestry have 
accepted the tender of Messrs. Nalder Bros. and Thompson, at 
£197, for the supply and erection of a new battery awitch panel. 
They have also accepted the following tenders for annual contracts : 
Messrs. Williamson and Joseph, switches, ceiling roees, and cut- 
outs; Edison and Swan Company, incandescent lampe and arc 
globes ; Mr. G. Braulik, shades, flexible wires, and insulating 
materials; General Electric Company, rubber tapes; Mesers. 
Johnson and Phillipe, fuse and lead wires; Messrs. Crompton and 
Co., carbons ; Messrs. Thos, Tilley and Sons, street lampe, cradles, 
and gasfittings ; Messrs. Pryke and Palmer, ironmongery and tools. 


meen veme 


BUSINESS NOTES. 


Wigan.— It appears that good progrees is being made with the 
electric lighting installation. 

Epsom.—The Council have resolved to advertise for tenders for 
the installation of electric lighting. 

Dungiven.—The installation of the electric light into Messrs. 
Semple’s mills has just been completed. 

Hereford.—It is expected that the Corporation will be able to 
light the city by electricity early in October. 

Dublin.—We hear of a successful trial with electric motors 
made along Abbey-street and Gardiner-street. | 

Colwyn Bay.—The Council intend to apply for a loan of £4,000 
to carry out the proposed electric lighting scheme. 

Removal.— Messrs, Meirowsky and Co. have removed from 10, 
Glasshouse-street, W., to 52, Queen Victoria-street, E.C. 

Barton.— The Guardians have decided to apply for a loan of 
£3,355 for plant for lighting the workhouse by electricity. 

Moreoambo, —The proposal to join Morecambe with Knott End 
by means of an electric tramway is being discussed by the 
Lancaster Rural Council. 

Colchester.—A proposal for additional plant to meet the expected 
demand for electric light of the next two years has been referred to 
the borough surveyor for report. 

Sale.— Readers are referred to an advertisement in this issue 
giving particulars of a sale by tender, pursuant to a judgment in an 
action re the Elieson Lamina Accumulator Company, Limited, the 
Kerl of Galloway v. the company. 


Grimsby.—Colonel W. A. Ducat, Local Government Board 
inspector, bas held an enquiry into the Council’s application for a 
loan of £43,500 on an electric supply scheme. 

Stretford.—The Council have decided to apply to the Board of 
Trade for the renewal for a period of two years of the provisional 
order of 1897 relating to the supply of electricity. 

Maidenhead.—The consulting engineers (Messrs, Burstall and 
Monkhouse) bave furnished a further report and amended estimates 
upon the proposed electric lighting of the borough. 

Hetton-le-Hole —At a special Town Council meeting, it was 
decided to support a scheme of electric traction for Houghton. Fè- 
Spring and district, including Hetton and Easington Lane. 

Burnley.—The Town Council have asked the National Tele. 
phone Company, Limited, to defer the laying of underground 
wires in the borough in view of the Government's Bill now before 
Parliament. 

Netting Hill.—The Notting Hill Electric Lighting Compin 
are about to lay mains in Holland road and street, across Hol 
Villas-road, in and acroes Campden House-road, and in and across 
Addieon-gardens. 

Harrington.—We learn that Messrs Bain and Co. intend to 
introduce a system of electric lighting into their works at an ear 
date, also that they are prepared to supply the District Council 
with the same for public lighting. 

Personal.— We are informed that Mr. Douglas C. Bate, 
A. M. I. C. E., the manager of the Stewart Electrical Syndicate, 
Limited, Charing Cross-road, W.C., has been unanimously 
appointed managing director of the company. 

Bude. The Parish Council have decided to adopt electric 
lighting as soon as the Bude Electric Lighting Company are 
ATi to supply it. The company have offered to supply current 
at 4d. per unit, or an estimate of £1. 5s. per lamp per annum. 

Edinburgh.—Estimates to the extent of £5 003. 188. 4d. for 

work at the Macdonald.road power station have been accepted. 
The Council have also sanctioned £8,827 for the formation of the 
anbeay trom Macdonald-road station ap Leich walk to Picardy- 
place. 
Pontefract.—The Guardians on Saturday last passed a resolu- 
tion that the Building Committee be instructed to take steps to 
light the workhouse buildings with electric light. A probable 
saving of £100 to £180 per annum is estimated to result from 
this step. 

Littleborough (near Rochdale).— Mr. W. C. C. Hawtayne’s 
appointment of consulting electrical engineer to report upon the 
proposal to light the district by electricity has been confirmed by 
the Council. The preceding appeared in an earlier issue under 
“ Rochdale.” 

Guildford.—The Council have agreed to a proposal made by the 
Board of Trade with reference to an alteration in the pro 
extension of the area of the supply of the Guildford Electric 
Light Sapply Company, Limited. This extension will include the 
whole of Worplesdon. 

Eoss.—At the next meeting of the Urban District Council a 
letter will be discussed from Messrs. Burt and Evans giving notice 
that, on behalf of some clients of theirs, not named, they intended 
applying for & provisional order for supplying the urban and 
rural parishes with electric light. 

Felixstowe.—At the meeting of the Felixstowe and Walton 
Urban District Council on Wedaesday, when discussing the light- 
ing question, it was suggested that if the matter were adjourned 
for a montb an electric lighting company would be in operation, 
and they would doubtless yladly light up the roads. 

Argentine Electric T. action Company, Limited.—Thbis Com- 
pany has been registered, with a capital of £500,000 in £5 shares, 
and the object is to adopt and carry into effect an agreement with 
the Anglo-Argentine Tramways Company, Limited, to construct 
and work tramways either by eleotric or other methods. 

Presentation.—The employés of the Folkestone Electricity 
Supply Company recently held a smoking concert at the Guild- 
hall Hotel for the purpose of meeting Mr. Bishop, who is leaving 
Folkestone. During the evening a presentation was made to 
Mr. Bishop of a fitted leather dreasing and writing case. 

St. Aunes.—The electrical engineer has presented his report to 
the Town Council. He estimates the cost of the proposed instal- 
lation at £23,000. As the report far exceeds the previous ideas of 
councillors, the consideration of the same has been deferred until 
it has been ‘further reported on by the electrical engineer of 
Preeton. 

Barrow.—An application is to be made to the Local Govern- 
ment Board for power to borrow £15,000 for extending the electric 
lighting, as the applications received almost exhaust the present 
producing capacity. It is only intended to spend £4,500 at 
present in order to cope with the demand. About 0,000 lights 

ave been applied for. 

Durham.— It is reported with reference to the application for a 
į rovisional elect: ic ligbting order that the Board of Trade have 
refused to give the Council power to sell absolutely, or even to 
lease the pro powers. The Council are now in communica- 
tion with the Board of Trade with the object of getting them to 
reconsider their decision. 

Auckland Eleet:ic Tramways Company, Limited. —Tbhis Com- 
pany has been registered, with a capital of £150,000 in £10 shares. 
and the object is to construct, purchase, lease, or otherwise acquire 
any rail or tram ways in Australasia ; be carriers of passengers 
and goods, electrical engineers and contractors, and to establish 
and maintain telegraph and telephone systems, eto, 
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the sum of £250, as the property in question would be suitable for 
the purpose of a sub-transformer station. 


Anglesey.—The Visitors to the North Wales Lunatic Asylum 
have recommended to the County Council the lighting of the 
asylum by electricity, the cost of which they estimated ab £4,442, 
exclusive of the engineer's charges The consideration of the 
report has been deferred, and the proposal will probably be greatly 
modified, as the estimate is considered to be far too high. 


Biaekpool —The Blackpool Corporation's Bill for widening the 


promenade provides for a double line of tramways on the front, 
with a raised tramway track and stopping stations. The over- 
head system will be used. The receipts of the Electric Trams 
Committee for the last financial year amounted to £18196 In 
1898 they were £15,376 ; in 1897, £13,223 ; and in 1896, £9,869. 


Malifax.—After an inspection on behalf of the Board of Trade 


the new section of the Corporation electric tramways from Market- 
street to Booth Town was opened 
service. Since the inauguration of the overhead electric tram- 
ways in Halifax by the Corporation, nine months ago, the receipts 
have amounted to about £10,500, and the profits to nearly £2,000. 


Rotherham.—Prof. Kennedy has advised the Corporation in 


connection with the proposed electric lighting scheme that (1) 
provision be made for taking in tramways at any time; (2) it is 


advisable to defer street-lighting, as possibly the present lamp 
columns might be utilised ; (3) the site selected for the generating 


station was the best of the available sites he had seen on his 


inspection, 


Grays.—The following sites have been suggested for an electric 


lighting station: Maidstone Lakes, £1,500; Stanley-road, £2,500 ; 
corner of Clarence and Bridge road, £1.500; Bridge-road and 
Cromwell-road. At the last meeting of the Urban District Council 
it was stated that a much better and cheaper site could be obtained, 
and the matter has been referred back to the Electric Lighting 
Committee. 

—The Urban Council have been considering the 


of the Municipal Industries Syndicate to undertake the 


proposal 
electric lighting of Kingstown. It is believed that the Council 
will not entertain the proposal of the syndicate, as they think it 


would be more profitable to carry out the work themselves. The 


same syndicate have made a similar application to the Blackrock 
Urban Council. : 
Stock Esxrchange.—Applications have been made to the Stoc 


Exchange Committee to appoint a special settling day in and to 


grant a quotation to the New General Traction Company, Limited, 
24,000 ordinary shares of £5 each fully paid, Nos. 10,001 to 34,600, 
and to appoint a special settling day in the Cheleea Electricity 
Supply Company, Limited, further issue of £40,000 44 per cent. 
debenture stock. : 

Londouderry.—The Corporation's electrical engineer is prepar- 
ing plans, specifications, and estimates for an installation for the 
supplying of private lighting and power by the laying of the 
necessary mains, etc., from the generating station to Shipquay- 
place, and from thence up Shipquay-street, The Diamond, Bishop- 
street to Bishop Gate, Ferryquay-street, Carlisle-road, John - street, 
and Foyle-street. 


Cardiff. — As the Corporation will take over the tramways at the 
end of 1901, the Tramway Committee will soon have to decide 
whether they wil have separate generating atationa or make an 
arrangement to get power from the present electric stations. The 
chairman and the borough engineer have been instructed to visit 
certain towns and report upon what places it would be useful for 
the oommittee to visit. 


Woking.—At a recent meeting of ratepayers of the Station and 
Maybury Ward the following reeolution was : ‘*That the 
chairman of the Urban District Council, or, if he declines, the 
vice-chairman, be respectfully requested to at once convene a 
meeting of the ratepayers of the parish to take into their serious 
consideration the advieability of negotiating for the purchase of 
the electric light undertaking.” 


—On Easter Monday the tramways company ran 


Bristol. 
117 cars, including horse and electric, and carried 140,949 
passengers. On the corresponding holiday last year 117 cars were 
ruo and 111.050 passengers were carried, showing an increase this 
year of 29,899 passengers. Of this increase the 38 motorcars run 
on the popular electric lines contributed no fewer than 10,913 
passengers mote than they carried last year. 


Scarboromgh.—4Another electric tramway company is asking 
the Council to agree to an application to Parliament for powers to 
establish a system of electric tramways in Scarborough. The 
special Electric Tramways Sub-Commibtee, which was appointed 
lately, is dealing with the matter. 'The Corporation proposes to 
go to Parliament for further powers next session, and it has been 
suggested that they might take up the subject of electric tramways 
themselves. l 

Derby.—The Town Council have authorised the conversion of 
gas lampe into incandescent lamps in all streets where the electric 
light mains are now laid, and also in Mill Hill-lane, St. Chad's- 
road, Breedon Hill-road, and Burton-road, when the mains are 
laid in those streets, on condition that the cost of conversion to be 
borne by the Highways Committee does not exceed £1 per lamp, 
and that the charge for electric light does not exceed the present 
cost of gas. 

Istinigtem.—At the meeting of the Vestry to-day the Electric 
Lighting Committee will recommend that the sasiy of Mr. C. H. 
Yeaman, assistant electrical engineer, be increased by two further 
increments of £25 each.at Lady Day 1900 and 1901 ; and also that 
an offer be accepted from the Islington Board of Guardians to sell 
their freghold property, known as 30, Newington Green-road, for 


last week with a half-hour 


‘mittee to brin 
electricity for lighting purposes and motor powers in the most 


4 


Stockton. —At the last meeting of the Town Council a communi- 


cation was read from Billingham Parish Council enclosing the 
following: resolution 


at the annual sh meeting: That 
we request the Parish Council to consider the. advisability of 
seeking an extension of the electric tramway service from Norton 
to the Clareace. Hotel, Billingham, for the purpose of transit and 
public lighting." The clerk was ordered to confer with the 
representatives of the tramway company on the question. 
Gloucester.—At the last meeting of the Town Council a letter 
was read from the Local Government Board approval of 
the use of part of the Beanland Estate and larg: property for 
the purposes of the Gloucester Corporation Electric Supply Order, 
1896 ; and sanction to the borrowing of £43,450 for purposes of 
electric lighting, ar oti with interest, within 25 years from 
date of borrowing. The 5 for the 36 arc lamps to be 
erected in the four prineipal streete have been decided upon. | 
London Gazette.—Re the estate of D. W. Paine, electrician, 
84, Glo'ster-road, Brighton, the Gazette contains the following 
notices: '' Receiving order, March 29, on debtor's petition ; first 
meeting, April 11, 12 noon, at Official Receiver’s Offices, 4, 
Pavilion-buildings. Brighton; public examination, April 20, 
11 a.m., Court House, Charch-street, Brighton." A receiving 
order has also been issued in tbe estate of J. E. Stott (trading as 
James E. Stott and Co), Huddersfield, on creditore’ petition, 
Cheiméford.—Tbe Town Council have decided to apply to the 
Chelmsford Electric Lighting Company, Limited, to contribute 
£200 towards the sum expended by the Council in repairing the 
various footpaths aud roads broken up by the company for the 
rpose of laying their new cables. The Lighting Committee 
ave engaged Mr. Robert Hammond, of 64, Victoria-street, West- 


‘minster, to ulvise the Council as to the value of the undertaking, 


etc., offered by the Chelmsford Electric Lighting Compeny, 


Limited. 
Southampton.— Mr. Manville's estimate for the new works is 


' £4,346 for the public and private lighting of the roads at Shirley 
‘aod the exten 


‘necessary sto 
‘total of £17,159. 


on to the isolation aeri and £12 818 for the 
e room and provision for tramway purposes —u 
After having been discussed by the Town Council 
last week, it was referred back to the Electric Lighting Com- 

, up a complete report and plans fdr supplying 


economic manner. 
Weston-super-Mare —Major Philip Cardew, R. E., on the 28th 


ult. conducted an enqairy into the application of the Weston- 
‘super Mare and District Electric Lighting and Power Syndicate 
for a provisional order under the Electric Lig . 
1888), to authorise them to supply electricity for all public and 


hting Acte (1882 and 


private purposes within the district of Weston-super-Mare; and 
also into the proposal by the undertakers under the Weston. - 
super-Mare Electric Lighting Order, 1891, to transfer their 
powers, etc., under the order. The enquiry was concluded after 
‘a sitting which lasted 10 hours. 

Todmorden,—The Town Council have resolved that their 
parliamentary representatives be requested to take the necessary 
steps to obtain the inclusion of all boroughs having a population 
of 20,000 or upwards in the provisions of the Government's Tele. 
phone Bill. The Council will not petition against the National 
Telephone Company's Bills, as the company have consented to 
include Tormorden ia the list of boroughs to which the Acts will 
not apply. The parliamentary representatives were requested to 
offer all possible opposition to the County of London and Brush 
Provincial Electric Lighting Company's Bill in its remaining stages 
in Parliament. 


East ne.—The borough engineer has been instructed to 
repare plans for tramways or light railways from thé Archway 
Tavern along Seaside, Seaside- road, South- street to the town 


ball; from the town hall along Grove - road, Upperton - road and 
Willingdon-road, as far as Eldon- road; also from Upperton · road, 
along the Avenue, Lewes - road, and the proposed new road as far 
as the Decoy, with a connecting line from Seaside-:gad, along 
Cavendish-place to the Upper-a venue. The purch of the 
undertaking of the Eastbourne Electric Light Company, Limited, 
by the Corporation has been completed. Shareholdérs receive 
£21 for every £10 share. 

Sunderland.— An agreement has been signed between a sub- 
committee of the Sunderland Corporation and Sir E. T. Gourley 
and two other directors of the Sunderland Tramways ip gor 
Limited, for the purchase of the rights and property of the 
tramways company by that Corporation. The price to be paid is 
£35,000, and the tranefer is to be made on Jan. 1, 1900. The 
company also agree to assist the Corporation in securing the 
passage of the Bill now before Parliament to enable the Corpora- 
tion to construct and work electric tramways. The Corporation 
propose to expend about a quarter of a million sterling in laying 
out an efficient electric service. 

City of Birmingham Tramways Compasy.—At the ordinary 
general meeting of shareholders last week, the Chairman said he 
regretted that no further progress had been made in arriving at a 
settlement of their difficulties with the Corporation. He was quite 
sure that Birmingham, whose motto was Forward, would not 
stand still and see other cities like Glasgow, Manchester, Liver- 
pool, Sheffield, and Bristol, and all other great centres, adopting 
modern electric tramcars, giving a splendid service to the people, 
without doing the same thing. ‘The directors were always ready 
and willing to meet the Corporation and discuss the question of 


the future equipment and other matters in a. proper spirit, 
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Luton. — Ab the last meeting of the Town Council the Electric 
Lighting Committee preeented a report stating that the Board of 
Trade bad approved of the system for the supply of electrical 
energy in connection with tbe Luton Corporation Electric Lightin 
Order, 1895. Mr. Albion T. Saell, C. E., had submitted hia skete 
plan and specifications for carrying out the electric lighting 
works. The plans, etc., were approved, and tenders were ordered 
to be invited for executing the works referred to therein. After a 
debate upon this report which lasted-for threé hours, further 
diecuesion was pcstponed for a month. 

Fulham.—At the last meeting of the Electric Lighting Com- 
mittee it was stated that the cost of the electrical works, including 
mains, would be £94,348, including £8,900 for the land. The 
46 applications received for the post of clerk of works were 
referred to a sub committee. The accountant submitted a report 
as to. the application to the County Council for a loan to carry out 
the .worke. The money required would be. he said: Horsfall 
contract. £16,760 ; building contract, £24,970; electrical equip- 


ment and artesian welle, £48,000; allowance 10 per cent. to cover | 


cost of cranes, extras, commission contingencies, £8,973—total, 
£98,703. It was decided that a loan of £100,000 be applied for. 


Appointments Vacent.—The Electric Lighting Committee of 
the Hull Corporation have vacancies for two junior electrical 
assistante as switchboard attendants at their electricity works, 
at a salary of £78 per annum, rising by annual increments of £13 
to £10t. - The Gas Committee of the Keighley Corporation require 
the eervices of an electrical envineer to prepare specifications and 
plans, superintend the erction of buildings and machinery for 
their proposed station, and of the laying of the street cables for 
lighting and tramways, etc., and to take charge of the works after 
completion. —The Gloucester Corporation require a clerk of works 
to overlcok the erection of the electricity and library buildings, at 
a salary of £3 3s. a week. Particulars of these vacancies appear 
in another column. kd 

Wo:verhampton.—The present buildings of the electric light 
station are 43ft. high, and together 108ft. wide, and a tender has 
now been accep'ed to increase its size by m-re than a third. At 

resent the boiler-houee acoommodates four boilers, and it is 
intended to put in two new ones in the new portion, leaving space 
for two more at some future time. There are at present two 
engines, and provision will be made fur two more. Two new 
engines will alao be provided, though neither tbere nor the boilers 
are included in the contract, which, however, comprises the setting 
of the boilers. The work of excavation has been commenced, and 
the contract will be completed by the middle of May. The erec- 
tion of a battery-room has been deferred, as this would bave raised 
the cost to £1,542. 


Hull Telephones.—An agreement has been arrived at between 
the Works Committee of the Hull Corporation and the National 
Telephuue Company in connection with the underground wire 
question. Under thie, permission is granted to the company as 
licentees uf the Pos: master - General to place their wires under- 
ground, the Corporation reserving certain rights. The company 
are to pry a rent of 5s. per annum for each subscriber in Hull, 10s. 
for large and 5s. fur emall junction boxes. The revenue thue 
likely tu accrue to the Corporation will be between £200 and £300 
& year. The scale of charges for telephone service at present 
applied to tbe Hull central telephone excbange is not to be 
increased, and euch scale subject to any reduction, is to be equal 
in i.8 ap, lication throughout the city. —Yorksh're Post. 


Windsor. —With regard to the lighting of the town by elec. 
tricity we learn the following particulars: Ten 2,000-c.p. lamps 
have been erected iu Thames-street, High street, and Park-street, 
seven 500-c. p. lamps in Peascod street, and one at Windsor Bridge. 
The other streets of the town are lit with about 230 incandescent 
lights of 16 c.p. Tbe company had not much time to instal the 
light, as its tender was only accepted about a month ago. The 
gas company had demanded 12s. 6d. more per lamp if electricity 
were introduced into the principal thoroughfaree. This would 
have made the Corpuration’s bill greater than when they were 
responsible for the whole town, and the result is that they did not 
renew their contract with the gas company. Some of the roads 
where the electric lamps are not yet ready are lit with oil lamps. 


Fiather and Son. — We have received from this firm which has 
its manufactory in Leeds at the Park Electrical Works, an illus- 
trated list of the continucue-cur:ent dynamos manufactured by 
them. We notice that for all sizes over 4 kw. multipolar designs 
are now being ured by the firm, and that these machines are 
being wound for voltages varying from 65 volts up to 660. From 
the speeds given we presume that the larger sizes are meant to be 
direct-coupled to steam- engines, whereas the smaller machines are 
quite m.derately speeded for rope or belt driving. The smaller 
two pole dynamos and motors made by this firm are listed. We also 
notice their new type of enclosed motors, which are aleo made for 
voltages from n up to 500. Tne brake-horse power developed by 
these enclosed types varies from 4 h p. up to 25 h. p. These 
machines are likewise maltipolar. 

Ch.ltenham.—Tne elecsrical engineer reported at the last 
meeting of the Council that since the previous meeting applications 
had been received from intending customers which would necessi- 
tate extensions to the mains estimated to cost, including 5 per 
cent. for contingencies, about 1670. With the 200-volt lamps 
usually uaed, the bills of the 200-volt customers were about 10 per 
cent. more than those of corresponding 100-volt customers, and he 
thought it would facilitate changing over to 200 volts by degrees 
throughout the system of mains if the committee decided to reduce 
the price to 54d. per unit in the case of 200-volt customers 
from the end of the present financial year. It was resolved that 


sanction to borrow £26,000 for electric ligbtin 


specified in the estimate. 


the report be approved, and the recommendation therein contained 
adopted. The Local Government Board have sanctioned a loan of 
£17,200 for electric lighting purposes. 

Newport.— Several of the suburban business parts of Newport 
are now taken over by the Corporation and lighted by electricity. 
Thus the number of arc lights added is 34; there were previously 
42 lights. Each arc light displaces an average of three gaslighta, 
which cost 508. per light under the contract, so that the income of 
the electric light department will be increased to that extent. 
The department already pays ite way. and no doubt at the end of 
next balf-year or next year will show a profit, which will go on 
increasing. The new engines ordered for the extension of the 


central station will, when fixed, treble the producing power. The 
new heavy iron castings for them are now being placed in position, 
and the new ewitchboard is rapidly assuming shape. On the new 


engines, the dynamo and flywheel will be combined ; at preeent the 
power is communicated to the dynamo by ropes working off the 
flywheel. | 

Ediswan Fittings. —We have recently noticed a number of 
high.voltage electric fittings manufactured by the Edison and 
Swan United Electric Light Sear and Limited, and have 
illustrated many of these in detail. e have now received from 
the firm a complete list in one binding of the whole of these high- 
voltage fittings and accessories. The list ranges from incandescent 
lamps to lampholders, switches, fuses, and switchboerds. Of 


courae, in it the ornamental electroliers for which this firm is 


noted are not included, as the adoption of them for high-voltage 


work is merely a matter of the wiring and end fittings. We 
‘notice on page 41 of the present list a very convenient floor socket 
and plug design for high-voltage work. The socket consists of a 


porcelain receptacle with polished brass face plate. This latter is 


provided with a lid which closes flush with the floor or wall when 
‘the plug is withdrawn. 
laminated copper contacts. The high-voltage main switches made 


The plug iteelf is of ebonite, with 
by this firm, whether of single or double pole type, are worthy of 


‘careful inspection when ordering such materials. 


Crewe.—With reference to the Town Council's application for 
purposes, tbe - 
Local Government Board have requested that trial pite might be 
sunk in euitable positions on the land to be purchased as the site 
of the generating station, and then to be furnished with informa- 
tion as to the nature of the ground as ascertained by such trial 
pits; aleo with an accurately surveyed plan on the ,$, Ordnance 
scale of the land, and with a plan and section of the intended . 


sanitary accommodation and drainage arrangements at the proposed 
‘generating station, showing the levels, sizes, and gradients of the 


drains, and also with an estimate showing the expected revenue 
from the supply of energy as ascertained by communication with 
intending consumers whose premises and requirements should be 
he Town Clerk reported to the last 
meeting of the Electric Lighting Committee that the estimate 
and plan had been supplied to the Local. Government Board, and 
the nature of the ground as ascertained by the trial pite for the 
foundation in the site of the chimney of the electricity works had 
been reported upon by Mr. C. Hopkinson in a letter dated 7th ult., 
as consisting of alternate layers of sand and clay with a bed of 
tough clay at a considerable deptb, and that there would be no 
difficulty in providing sound foundations without going to a great 
depth. It is stated that the result of a canvass made as 
to the likely revenue from consumers of the light has been 
satisfactory. 

_ Southampten.—The Town Council have adopted the report of the 
Tramways Committee’s deputation which visited Dover, London, 
Glasgow, Liverpool, and Bradford. The deputation are unani- 
mously of opinion that the overhead system adopted by the 
Southampton Corporation is the cheapest and beet, and the 
electric system throughout the various towns has proved to be 
economical and advantageous. The electrical engineer has also 
submitted a report, concerning which the deputation has made 
the following recommendations: (1) that double lines be used 
wherever possible ; (2) that side poles and centre poles be used in 
all positions favourable, but span wires are not recommended: 
(3) that fixed stopping places be adopted throughout the entire 
system, and that such stopping places be denoted on the lamp 
columns, at a distance of about 220 yards apart; (4) that the 
Corporation adopt a type of car similar to car No. 450 in use by 
the Liverpool Corporation, and that Measrs. Kincaid, Waller, and 
Manville be instructed to prepare a specification with such 
modifications, including longitudinal seats, as may be necessary, 
and obtain tenders to be submitted to the Corporation ; (5) that in 
view of the recommendation to immediately order the rolling 
stock, Messrs. Kincaid, Waller, and Manville be instructed to 
prepare plans and specifications for the necessary alterations to 
the Shirley depót ; (6) that time recorders be placed at each 
terminus, as at Dover. The deputation, in conclusion, desire to 
report that they are in possession of a vast amount of information 
respecting tbe salaries of the head officials, emoluments, hours of 
labour, uniforms, etc., of the other employés of the tramways 
department, and which will be submitted to the Tramways 
Committee at an early date. 

Hull.—At the last meeting of the Electric Lighting Committee 
id was decided that mains be laid on one side of Great Thornton- 
atreet, ab a cost of £188; both sides of Hessle-road, from the 
Boulevard to St. George’s-road, at a cost of £540; and Park- 
avenue, at a cost of £145. Ib was also decided to increase the 
feeders in the Old Town system of mains ab a cost of £450. The 
Chairman gave a brief review of the past year. He said loans had 
been sanctioned by the Local Government Board for the following 
amounts ; Old works (completed some time ago), £45,800; new 
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works (recently completed), £40,690 ; new extensions (now being 
carried out), £26,000. On the first of the above accounts (ol 
works), a sum of £161. 13a., expended in providing connections to 
new customers, had been spent in excess of the loan sanctioned. 
Owing to the great and unexpected demand made upon them for 
current from districts that had nob been contemplated when the 
estimates on which their application to the Local Government 
Board were based were drawn up, a eum of £5,339. 3e. 64. in 
excess of the loan sanctioned for new works had been expended in 
extending the mains in streets not included in the original scheme. 
Further extensions of mains to other districte not included in any 
scheme for which loans had been sanctioned or applied for would 
probably be required ; it therefore seemed advisable that applica- 
tion should be made at an early date for power to borrow, say, 
£10,000— £5 339. 3s. 6d. for the extension of mains already carried 
out, and the balance for similar extensions yet to be made. A eum 
of £5,534. 2s. had been expended on meters and charged to capital 
account. As, however, electricity meters were not calculated to 
last for so long a period as 25 years, ib was advisable that this 
amount should be treated as a suspense account. The year had 
witnessed the completion and opening of the new works ab 
Sculcoates-lane. The whole of these works were designed entirely 
by and were carried out under the sole superintendence of their 
electrical engineer, Mr. Barnard, and the committee were thus 
saved the heavy expense which the employment of a consulting 
engineer would have involved. In recognition of the time, energy, 
and ability Mr. Barnard had devoted to the work, and the ip 
he had saved, it was suggested to grant him an honorarium of 100 
guineas. The report and suggestion of the chairman were adopted 
without dissent. The Corporation desire to erect a signal cabin 
at Paragon station gate for electric tramway purposes. 


The Simplex Steel Conduit System.—We have received from 
the Simplex Steel Conduit System, Limited, of Coventry-street, 
Birmingham, their new list of conduite for house wiring. The 
list consiste of a little book of over 100 pages, in which every 
information a contractor requires to know about the goods manu- 
factured by the company is given. In the first few pages the 
works in which these tubes and their accessories are made are 
illustrated. The company advocates the use of these steel 
conduits instead of wooden casing wherever possible, and we 
quite endorse their claim that the protection so afforded to the 
insulated wires is much more permanent than anything that can 
be obtained with wood. When such tubes are ueed with & complete 
system of distribution boards and fuses, there is no need whatever 
to have any joints in the insulated wires. The tubes in question 
are as a rule simply rolled together, and not brazed. Again, where 
the tubes are joined into bends and sockets, no screwing is used, 
the accurate fit between the sockets and tubes being relied on. 
With these arrangements an absolute watertight system is nob 
obtained, but the company claim that this is an advantage inso- 
much as the water which usually accumulates in tubes, due to 
condensation, is able to get out, and hence the wires can be 
kept dry. Over and above the tube itself and the various bends, 
etc., the company have specialised the drawing-in box and switch 
and fuse connections for their system of pipes. We notice in this 
respect that in the present list the half normal bend of 135deg. 
has been added to the special parts previously listed, and that 
the inspection croes and Y pieces have been considerably improved. 
A detachable brass bellmouth is also now supplied for each 
size of tube to prevent the cbafing when wire is being drawn 
in. The company also supplies a number of simple elec- 
tric light fittings, such as would be used in the great 
majority of commercial installations. The draw-boxes on to 
which these are fixed are, of course, suitable for supporting any 
of the more ornamental electroliers and fittings which can be 
obtained in the open market. The representative of the company 
in London is Mr. E. Sheppard, who has bis offices at Mansion 
House-chambers, E. C. This gentleman informs us that, wherever 
new buildings have to be wired, the Simplex steel conduit system 
works out quite as cheap as wood casing, and that in other places 
rae ae work is allowed. the same claim can also be sub- 
stant iated. 


— ö ͤ—ñ—eͤ 


PROVISIONAL PATENTS, 1899. 


Marcu 24. 

6395. Improvements in appliances for transmitting the 
current from a charged wire to an electrically pro- 
pelied vehicle. William Richard Wynne, 42, Palace- 
mansions, Addison Bridge, London. 

6396. Improvements in and relating to electrical coin 
shoots for automatic ooin-freed apparatus. Max 
Heyder, 75, Chancery-lane, London. (Complete specifi- 
cation. ) 

6420. Improvements relating to electrical resistaneo boxes 
and like apparatus, and te switches therefor. 
Charles Thomas Gambrell and Thomas Edward Gam- 
brell, 11, Southampton - buildings, Chancery-lane, London. 
(Complete specification.) 

6439. Improvements in combined telephonic jacks and call 
indicators. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Halske, Aktien Gesellschaft, 
Germany.) (Complete specification. ) 

6441. Improvements in electric cables. Théophile Carles, 
Birkbeck Bank-chambers, Southampton-buildings, Chan- 
cery-lane, London. 


6473. 


6478. 


6563. 


6624. 


6047. 


6684. 


6687. 


6691. 


6712. 


6819. 


. Differential hot-wire vo!tmeter. 
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MERI meme o a 


Carl Beez, 18, 
(Com- 


An improved pocket galvanometer. 
Southampton-buildings, Chancery-lane, London. 
plete specification.) 

MARCH 265. 

Improvements in electrical apparatus for igniting gas 
burners from a distance. Carl Bollé, 57, Barton- 
arcade, Manchester. (Carl Fitzlaff, Germany.) 

Improvements in electric aro lamps. Robert Frederick 
Hall, 24, Temple-row, Birmingham. (Complete specifi- 
cation.) 


. The fairy mountain, electrical switchback continuous 


raiwoy, with enchanted reptiles, snakes, ons, 
and other animals. Charles Ercole and Alexis Char- 
poulart, 22, Chauesée d'Antin, Paris. 

. Improvements in electric switches. The British 


Tbomson-Houston Company, Limited, and Frederick 

Samuelson, 83, Cannon-street, London. 

Alexander Melville 
Clark, 53, Chancery-lane, London. (The firm of Hart- 
mann and Braun, Germany.) (Complete specification. ) 

Marcu 27. 

Improvements in or re'ating to current regulators for 
electric batteries. Manes Ephraim Fuld, 31, South- 
ampton buildings, Chancery-lane, Loudon. (Complete 
specification. ) 

E'ectrical furnace with peripheral heating by means 
of electrical resistances. Denis Lance, Raphael Louis 
Emmanuel de Bourgade, and Leon Schmitz, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Date applied for under Patents, etc., Act, 
1883, Sec. 103, Aug. 29, 1898, being date of application 
in France.) (Complete specification. ) "E 

Improved oombination brake coupling for eleetrically 
connecting railway vehie es fitted with vacuum brake 
for oommunication or signalling purposes. Daniel 
Cunningham, 171, Queen Victoria-street, London. 

Improvements connected with motor road vehicles, 
and in electric igniting app^ratus for explosion 
engines. Philip Middleton Justice, 55, Chancery-lane, 
London. (The Pope Manufacturing Company, United 
States.) (Complete specification.) RU 

ManoH 28. 

An improved switch or “push” for use in connection 
with electrical interoommuniocation on railway trains. 
Alexander Shiels, 100, Wellington-street, Glasgow. 


. Imp-ovomenats io and relating to e. etc io switches and 


the like. Llewellyn Burbank Codd and Percy Newton 
Chatterley, 7, St. Martin’s road, Broad-street, Birming- 
ham. 

Improvements in wall plugs for electric lighting and 
heating. Andreas Peter Lundberg and Gustaf Charles 
Lundberg, 18, Fulham-place, Paddington, London. 
(Complete specification. ) 

Improvements in carbons for electric arc lamps. 
Daniel Bacon, 45, Southampton-buildings, Chancery- 
lane, London. (Complete specification.) 

Improvements in voltaic cellis. Richard Otto Albert 
Heinrich, 45, Southampton-buildings, Chancery-lane, 
London. (Complete specification. ) | 

Improvements in porous diaphragms for electrolytic 
colls and methods of producing the same. Herbert 
Henry Dow, 45, Southampton-buildings, Chancery-lane, ` 
London. (Complete specification.) 
Improvement in method of and means for varying 
the speed of direct-current moters. Benjamin Garver 
Lamme, 322, High Holborn, London. (Date applied 
for under Patents, etc., Act, 1883 Sec. 103, Sept. 3, 
1898, being date of application in United States.) 
Improvement in systems of electrical distribution 
and regulation. Benjamin Garver Lamme, 322, High 
Holborn, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, Sept. 28, 1898, being 
date of application in United States ) 

Lines ocirouits and apparatus for telephonic inter- 
communication. G. Aboilard et Cie., 24, Southampton. 
buildings, Chancery-lane, London. (Date applied for 
under Patents, etc., Act, 1883, Sec. 103, Aug. 30, 1898, 
being date of application in France.) 


MancH 29. 


. An improved indicater for dynamometers. Walter 


John Murphy, 19, Holborn-viaduct, London. 


. A method of and apparatus for the transformation of 


two-phase electric currents specially applicable to 
electric welding. Reginald John Wallis Jones and 
William Beedie Esson, Norfolk House, Norfolk-street, 
London. 


. Improvements in electric ocigar-lighters. William 


Frederick Keesler, 70, Chancery-lane, London. 
plete specification.) 

Improvements in electric switches. Walter Frederick 
Jonee, 322, High Holborn, London. 

Improvements in or in connection with trolley or like 
current collectors for electric railways and tram- 
ways. Bonomo Magrini, 6,  Lord-street, Liverpool. 

(Baldassare Villa, Italy.) 


(Com- 
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6833. Improvements in step-by-step printing telegraph TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


instruments. Louis Marina Casella, 1, Queen Victoria- 
street, London. 
Marcu 30. 

6847. A safety device for contact-rods of clectiic cars with 
overground line. Ludwig Huber, 33, Augustastrasse, 
Aix-la-Chapelle, Germany. (Complete specification. ) 

6873. Improvements in or relating to accumulators or 
secondary battories. Percy Prestwich, 4, St. Ann’s- 

. equare, Manchester. y 

6883. Improvements in apparatus for the production of 
electric discharges. Marius Otto, 46, Lincoln’s-inn- 
fields, London.. (Complete specification.) 

6886. A new or improved system of wiring electrical 
installations, Frederick Bathurst, 73, St. Stephen’e- 
road, Upton Park, London. (Complete specification. ) 

6894, Improvements in or relating to electrical measuring 
instruments. John Sealy Towneend, Harold Albert 
Wilson, and John Alexander McClelland, 111, Hatton- 
garden, London. 

ess. Improved method of and apparatus for transforming 
continuous e;ectric currents into continuous currents 
of different voltege. Alfred Wydts and Gustav Weiss- 
mann, 45, Southampton-buildings, Chancery- lane, London. 


APRIL I. 

6900. Improvements in electric arc lamps. Herbert Godeal, 
13, Bruton- street, Berkeley-equare, London. 

6963. Improvements in electric cut-outs. Henry Mostyn 
Darrah, 55, Market-street, Manchester. 

6989. Improvements in apparatus employed in wireless 
telegraphy. Guglielmo Marconi and the Wireless Tele- 

raph and Signal Company, Limited, 24, Southampton- 
P. ildings, Chancery-lane, London. 

6992. Improvements in switching contrivances for two 

electsic incandescent lamps connected up together. 
. Wilhelm Schloesser and Hermann Moeres, Cologne, 
Germany. 

7001. New or improved means for cutting down the current 
in incandescent electric lampe August Edward 
Segnitz, 128, Colmore-row, Birmingham. 

7005. Improvements connected with electric storage batteries. 
Philip Middleton Justice, 55, Chancery.lane. London. 
(The Pope Manufacturing Company, United States.) 
(Complete specification. ) 


SPECIFICATIONS PUBLISHED. 


1898. 

135. geriet for use ia electric light installations. Tea ffs 
an 

5499, Automatic electric switch for hoists and cranes. 
Goddard. 

5703, Electrodes for secondary battories or accumulators. 
Pieper. 

5704, Elootrodes for secondary batteries or accumulators. 
Pieper. 

6649, Dynamo-electric generators and motors. Atkinson 


and Johnson. 

Electrical switches. Jacoby and White, Jacoby and 
Co., Limited. 

Clutches and brakes for arc electric lamps. Byng 
and Angold. 

Electrodes for accumulators. Alker and Mennessier. 

Electromotors. Robson, Marsden, and Headland. 

Process for electric heating and furnace for realising 
same. Roufaut. 

Apparatus for turning on, lighting, and extinguishing 
gas at a distance by means of electricity. Guyenot. 


. Chimney for incandescont gas, electric, and oil lights. 
Altman. 


Rhoostats for e:ectric olrouits. Wirt. 


. Maximum electric current self-recording instrument. 
Staunton. 


. Construction of electrodes for secondary batteries. 
Henneton. 

. Prepayment electricity meters. Long and Schattner. 

. Acid-proof or non-conducting material for electrical 
and other purposes, and method of preparing the 
same. Jung, Brecher, ani Kittel. 


Galvanio batteries. Burroughs. 
1899. 


. Cooling appliances for alternating-current and rotary- 
phase current motors. Siemens Bros. and Co., Limited. 
(Siemens und Haleke, Aktien Gesellschaft.) 

Electric switches. Joseph. 

Conduits for electric wires or cables. Callaway. 


. Signals to indicate the approaching exhaustion of the 
carbons in electric arc lamps. Claremont and Royce. 

Apparatus for controlling electric motors, Siemens 
Bros, and Co., Limited, and Wilson. 

8994. Eieotrie arc lamps. Rxepka. 


British Electric Traction, Limited, Ordinary, 3e 1-30, 000 10 


AND TRAMWAYS. 


* Since June 30, 1898. + 4 Including horse cars. 


ub 
Returns for TT Total receipts for 
Line. week 8 * . nan gear 
decrease 
Endi'g |1899. | 1898. 1899. | 1898. 
lst di Tram- £ £ £ £ £ 
Soo ioi April 1|4301/|3,508| + 505 48,805 |44 988 
Blackpool and Fleet- 
wood Tramroad...| , 1 433 — — 2.520 — 
Bradford City Trame| Feb. 5| 145| — — 6.7331 — 
Bristol Tramways 
and Carriage Co...| Mar. 31 [2 7452, 339 + 406| — — 
City and South 
London Railway. April 2| 889|1,050| — 161 |15 275 |14,942 
Dover Tramways ... 200| 118| + 82| 1,896 | 1,395 
Dublin U. T., elec. cara Mar. 31 1,006] 686+] + 320 11,306 | 9,0614 
Doblin S.D. Electric 
Tramways ........ „ 31] 721| 352 + 369 | 8,083 | 5,101 
Halifax Corporation 
Tramways ........ P 315| — — 10,400 | — 
Liverpool Overhead 
Railway ............ April 2 1. 4051.313 + 92 |18,316 |18,316 
South Staffordshire 
Tramways 8 «| Mar. 3l | 572| 507 + 5 | 7,664 | 7,472 


t Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Name. Paid 

Blackpool and Fleetwood Tramroad Shares 10 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 
4j per cent. Cum. Pref. 10 


55 30, 001-40, 000 (all paid M MENT 10 

5 per cent. Perpetual Debenture Stock ...... 100 

Brush Electrical Engineering. Limited, Ordinary . : 2 
Non. Cum., 6 per cent. Pri. 2 

4 per cent. Debenture Stock  ............ .... | 100 

4 r cent. 2nd Debenture oobis — 100 
Callender's Cable Company, Debentures ............ ......| 100 
reiner . C 6 

Central London Railway, Ordinary . 10 
. T d wines Oe 8 
“Pref. Half. Shares. 8 

" b 

Charing Cross and Strand ws 5 
44 per cent. Cum. Prio uou cdsaiidicweeses 5 

Chelsea Electricity Company .............. eene va^ b 
4j per cent. Debenturme ẽͥ « 4100 

City of London, Ordinary : 10 
8 90, ‘001. 100, 000 . 10 

6 per cent. Cumulauve Preh... 10 

b per cent. Debenture Stock . 100 

City and South London Railway, Consolidated Ordinary .. 100 
——— Ording 8 
— — 4 per cent. „ — an s eeoa 5 


6 per cent. Pref. Shares m 
County anty of London and Brush Prov. Elec. 


Light Ġo., ind SE: 
No. 30,001-40,000 10 


6 per cent. Cum. Pret. — Pr 
Crompton and (hoo 13 
5 per cent. Debentures . — 
Crystal Palace Distriot, Ordinary 5 per cent. Stock . ee | 100 
Preference 5 per cent. Stock ........... eee 100 
Edison and 8wan United Ordinary........... add uk aas NE 8 
5 per cent. Debentures ............. esee erento b 
—— — 4 per cent. Deb. 8tock, Red.. 100 
Edmundsons' Electricity Corp., Ltd., ‘Ord. ‘Shares, i- 17,400 b 
E:ectric Construction, Limited .... ........ cece eere 2 
7 per cent. Cumulative Pref 6110701010! 
4 per cent. Perp. lat Mort, Deb.. ae 100 
W. T. Heniey's lelegiaph Works, vitat . -. eesse] aU 
ver cent, eference .... — — 10 
per cent. Debentures ................-. ꝶ ˙TV'. 100 
— House Company, . e b 
7 per cent. Preference ..................... | 5. 
Imperial Tramways, Limited .................... eee 6 
Inaias Rubber, Guita Perch», and ETS i 8 lu 
4 per cent. Debentures — ......| 100 
Kensington and Knightsbridge Ordinary.. vakestensces|. D 
London Electric Supply, Ordinary.. Tre TEN 8 
6 per cent, Pre... b 
4 per ceut. lst Mortgage Debenture Stock, Red. 100 
Metropo! ivan Electric Suppiy, Limited, Ord., No. 1-62, 500 | au 
No. 62,50] 35,0 "A 4 
4 per cent. First Morvgage . — 10⁰ 
N Mone Sisplions, Ordinary. Ep S| 6 
ien cent. Cum. First Pre eene 10 
6 per cent. Cum. Second Pref.. — ue l€ 
E cen Non. Cum. Third Pref. . —— 45 
r cent. Deb. Stock, Red. . 100 
Notting 20 Electric Lighting Company, Limited . 10 
Oriental, Limited, 1879 ia vs 11 
£5 Sh Ares. 6 „ „„ „„ „ „6 „% «„ „„ (E EEEIEE” EEES 560 5 
241 Shares, New e 
Oriental Telephone and Electric Company . 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10, Sio b 
Royal — Company of Montreal . 1$ 
per cent. t Shares Mortgage Debentures ..| 100 
South Ean on Dh Electric l, Til ipd da: VERA QUEM 8 
8t. James's and Pall Mall, Limited, Ordinary .........—| Ò 
7 per cent. Prei. ae ~e =o =o os — 4 D 
Telegraph Construction and ‘Maintenance — — — — — — = — 13 
: ae Bonds.. n... ae ae ne =o =o = en itn 3 - 
Waterloo en Railway, Ordinary — 22. — = ian 
Westminster Blectrio Supply, a JU 


Price 
'| Wednesday. 


D THE ELECTRICAL ENGINEER, APRIL 14, 1800. 


NOTES. 


Fatal Accident.—At some electricity works in course 
of construction at Hogneck, on the Lake of Bienne, 
Switzerland, a dam, together with a caisson, was carried 
away by the River Aar. Of 12 workmen who were in the 
caisson at the time four were killed, while two were 
seriously and others slightly injured. 


Dundee Institute of Engineers.—This organisation 
has recently issued its fourteenth annual report and financial 
statement, which shows that the institute continues in a 
satisfactory condition, both as regards membership and 
finance. A gratifying increase of activity on the part of 
the members has been shown throughout the year, and 
the excursions and lectures have on the whole been well 
attended. 


Hoosac Tunnel.—This tunnel is shortly to be equipped 


with one of the largest ventilating fans in the world, its 


diameter being 16ft. and its width 8ft. The fan will be 
worked by an electric motor, will have a capacity of 
drawing 600,000 cubic feet of air per minute, and will 


thus make a speedy clearance of all accumulations of 


smoke, gas, and whatever other atmospheric impurities 
there may be, from the tunnel. 


Obituary.— We regret to have to record the death, on 
the 6th inst., of Mr. F. L. Hutchins, who for the last 33 
years has been closely connected with the legal side of the 
electrical industry. Mr. Hutchins has during that time 
acted as the legal adviser of the Silvertown Company, and 
this company, in common with his partners in the firm of 
Messrs. Murray, Hutchins, and Stirling, deplore the loss of 
an able colleague and a cherished friend. 


Paris Exhibition. — A sub-committee has been 
appointed to look after the interests of the British elec- 
trical section of the 1900 exhibition at Paris. The com- 
mittee as at present arranged include the following 
gentlemen, who may be said to well represent the electrical 
industries of England: Mr. W. H. Preece, C.B. (chairman) ; 
Sir Henry Mance, C.LE.; Mr. Alexander Siemens; Mr. 
Henry Edmunds ; Mr. J. J. Swan; Mr. H. Thomson Lyon 
(secretary ). 


Personal.—The Board of Trade, as rumoured some 
weeks ago, have appoiated Mr. A. P. Trotter to be their 
electrical adviser in the place of Major Cardew, who has 
resigned to take up consulting work. It will be remem- 
bered that Mr. Trotter has been for the last two years 
acting as the Government engineer for Cape Colony, and 
we understand that he is now on his way home. We are 
sure that he will receive a warm welcome from the elec- 
trical profession. Mr. Trotter’s technical abilities eminently 
qualify him for the position he is to hold. 


Honour to Volta.—The telegraph operators of Italy 
are asking for funds to enable them to purchase a bronze 
crown to be placed at the foot of the statue of Volta. The 
monument of the great scientist is located in the city of 
Como, Italy. As announced in these columns some time 
ago, it is proposed to have a grand celebration in May, 
1899, at Milan and Como, Italy, in honour of the 
hundredth anniversary of Volta’s discovery of the voltaic 
cell, The bronze crown is to be paid for by subscriptions 
from the telegraph operators of the world. 


The Mutual Telephone Company.—The New 
Mutual Telephone Company of Manchester is still waging 
its up-hill fight in favour of telephone competition against 
a company in that city. We understand, however, from 
a recent paragraph in the newspapers that a further attempt 
is being made to induce the Corporation to support a 


memorial to the Lords of the Treasury. Most of the 
members of Parliament for Manchester and Salford and 
the adjacent county divisions have signed the memorial, 
but we are afraid that in spite of this there is very little 
chance of the company mentioned gaining ite hoped-for 
powers. 

Vienna.— Although the Austrian Minister of Commeree 
has reserved his decision with regard to the projected 
electric railway along the shore of the Danube, it, appears 
from the evidence produced at the recent conference 
between representatives of the various departmente of 
State that the line will be built. The line is to run along 
the quay from the Petófiplatz to the Franz Josef Platz 
on a viaduct. The arches of this Viaduct will be used 
as storerooms, and provided with gates which will be 
opened in the case of floods. The building of the line 
is fully justified, as the inner part of the town is touched 
on one side only by the electric lines at present existing. 

State Telephone Rates.—In view of the proposal 
of the Government to take up the supply of telephones 
in London, the following facts as to the rates which the 
State of New York are trying to make compulsory are of 
interest. By a Bill now before both the Senate and the 
Assembly, the following maximum rates are proposed: 
For cities with over 1,000,000 inhabitants, £25 per annum: 
in cities over 500,000 and under 1,000,000, £17; in those 
with from 100,000 to 500,000 inhabitants, £10 ; and so on 
until places with less than 20,000 inhabitants are only 
to be asked to pay £6 per instrument. Calls by non- 
subscribers are to be paid for at the rate of 5d. for the 
first five minutes, with an additional hates of 23d. for 
every five minutes taken afterwards. 

Prof. Dewar.—The Royal Institution announces that : 
“ A gold medal has been conferred on Prof. James Dewar, 
F.R.S., of London, by the Smithsonian Institution, in 
recognition of his discovery of processes by which air 
may be liquefied. It is what is known as the Hodgkins 
medal. Mr. Hodgkins left 200,000dol. to the Smithsonian 
Institution, half of which was to be spent in aiding and 
rewarding the discoverers of new elements or properties 
of the air. The first call upon the fund was made some 
two years ago, when 10,000dol. was divided between the 
principal discoverers of the new element argon, and 
four silver and eight bronze medals were conferred upon 
those whose efforts aided in the discovery. The gold 
medal given to Prof. Dewar is 3in. in diameter, and was 
made in the mint at Paris." 

Imperial Telegraphy.—On Monday last Mr. Webster 
called the attention of the House of Commons to the general 
subject of our submarine telegraphs. He pointed out that 
nearly £100,000 were given annually in subsidies, and 
said he thought a time was now reached when a better 
service should be established without a subsidy. He 
proceeded to advocate all-British cables to connect up 
England to her Colonies, and referred to the great 
advantage which would accrue from a reduced cost in 
telegraphing to the Colonies. In the connection of the 
all-British Pacific cable it is interesting to note that the 
Canadian Government has just decided to join in the 
scheme, and in a few days will introduce a measure in 
Parliament to give them the necessary legislative authority 
to co-operate with Great Britain and the Australasian 
Colonies to put the work under contract so soon as the 
various Governments concerned see fit. 

The Murphy Third-Rail System.—We understand 
that a very satisfactory trial was made at the end of last 
month at Manhattan Beach, Coney Island, on the sectional 
third-rail system invented by Captain J. Murphy. In this 
case the third rail is laid in between the other two, and it 
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is split up into sections so arranged that only those under 
the car are made alive. We understand that the trial line 
was put to a very severe test by means of snow arranged 
over the track, but that the plough which collects the 
current had no difficulty in clearing away the obstructions. 
Nothing is said, however, as to how far the snow or the 
liquid mud, which was also used to try to obstruct the 
plough, conformed with what would be met with in actual 
practice. The line leakage was said to be under 74 per 
cent.; but here, again, we do not quite know whether the 
leakage was 73 per cent. of the mean power taken by the 
car or of the maximum power of the dynamo. 


System of Charging.—We have come across a 
curious paper read by Mr. C. R. Maunsell before the first 
annual meeting of the Kansas Gas, Water, and Electric 
Lighting Association, on Standard Charges for Electric 
Current." The paper in question would have been in place 
some 15 years ago, but it seems rather late in the day to 
urge the advantages of charging by meter over the flat-rate 
charge.  Evidently, from the author's statements, the 
system of charging so much per lamp per annum is still 
in use in some parts of Kansas. He proceeds to explain 
the great advantages of charging consumers for the 
energy they actually use rather than s lump sum, indepen- 
dent of the same. He finally urges all the stations in that 
State still selling current on flat rates to abandon a system 
so unjust both to themselves and to their customers, and 
to adopt a meter system of charges based on the cost per 
kilowatt. We fancy by this Mr. Maunsell means kilowatt- 
hour, but throughout his paper he leaves out the important 
factor of time in estimating the quantity of energy used. 


The Telephone Question.—Representatives of the 
Liverpool Corporation, the Mersey Docks and Harbour 
Board, the Chamber of Commerce, and the various trade 
associations of the city, recently met in conference at the 
town hall, on the invitation of the Lord Mayor of 
Liverpool, to consider the possibility of some joint action 
being taken to oppose Mr. Hanbury’s scheme for dealing 
with the telephone system. The Lord Mayor and Sir 
Thomas Hughes, the chairman of the Parliamentary 
Committee of the Corporation, strongly advocated the 
nationalisation of the telephone system, and said that 
under the Government scheme London would get all the 
benefit, and nothing would be done for Liverpool and the 
other large provincial towns. Resolutions were adopted 
recording dissatisfaction with the Government scheme, and 
expressing the opinion that it is desirable, not only in 
the interests of trade and conmerce, but of the whole 
community, that the telephone system of the country 
should be placed under the control of a Government 
department, so as to have it extended, developed, and 
cheapened with the least possible delay. 

The U.S.A. Pacific Cable.—The Berlin correspondent 
of the Standard gives the following technical details of the 
proposed cable from the United States to Manila. The 
cable itself is to be 7,000 miles long, is to touch at Hawaii 
and the Carolines, and connect the Southern Ladrones, 
being thence extended to Manila. The weight of the deep- 
sea cable is to be 28 tons per mile. A sixteenth part of 
the actual distance of the necessary connection will be 
allowed in excess, in order to make up for the unevenness 
of the sea bed. The cost is reckoned at £200 per mile, and 
as soon as Congress has given its consent to the slight 
concessions still demanded, the company is ready to 
commence work. The starting point, according to the 
company’s plans, will be Monterey in California, and the 
last point the town of Manila on the Island of Luzon. 
Two years will probably be spent on the completion and 
laying of the cable, but the survey of the route across the 
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Pacific to Manila will probably be begun immediately. The 
longest section of the proposed cable would be that from 
San Francisco to Hawaii, amounting to 2,098 English 
miles. From Hawaii to Wake Island is 2,040 miles; from 
Wake Island to Guano, 1,290 miles; from Guano to 
Manila, 1,520 miles. 

Telephone Licenses.—Last week those Scottish cor- 
porations which are desirous of applying for a municipal 
license, which the Department propose to grant under the 
new Government Telephone Bill, held a conference at 
Preston with the Right Hon. R. W. Hanbury, M.P. The 
Corporations represented were Glasgow, Aberdeen, end 
Paisley. Edinburgh, having decided not to apply for a 
municipal telephone license, sent no delegate. The measure 
purposes to give certain large municipalities power to 
establish telephone systems, the necessary funds being 
obtained on the security of the burgh rates. Under the 
Bill, however, these licenses were only to be granted to 
municipalities with a population of over 50,000. The 
Press was not admitted to the conference, but unofficial 
reports state that Mr. Hanbury indicated to the deputation 
that this proposed restriction would be struck out. The 
deputation, it is understood, were further assured that the 
Government Bill would be proceeded with this session. 
It could be inferred that there is every prospect of an 
amicable settlement between the Department which Mr. 
Hanbury represents and the municipalities intereated 
regarding the question of wayleaves, and the safeguarding 
of the rights and interests of municipalities at the end 
of 1911. 

Mica Mining in Bengal.— Mr. Amervyen Smith 
recently read a paper before the Institution of Mining and 
Metallurgy on the above subject. He has recently visited 
the principal mica districts in India, and he clearly describes 
in his paper the form in which payable mica is found. It 
seems that it is only within recent years that Europeans 
have taken up the mica industry, and that the mining as 
carried on by the natives is both wasteful and expensive. 
There are four kinds of mica recognised by the Indian 
dealers, the qualifications being as follows: hard and teugh 
ruby mica; white transparent mica; the third division is 
discoloured and smoky mica ; while the last class is called 
black mica, and in it are included the mica flakes obtained 
in trimming the other varieties. Mr. Smith estimates the 
total output per annum at about 17,000cwt., of which about 
half is exported. The growth of the export trade is clear 
from the following figures: In 1892 only 2,208-wt. of mica 
was exported from Bengal, whereas in 1896 the amount 
had risen to 8,835cwt. The author concludes that the 
supply of mica in India is practically inexhaustible, 
and that some of the veins are extremely rich. 
The present method of mining is, however, very 
wasteful, as practically nine-tenths of the mineral 
extracted is injured and rendered useless for export. 
This waste mica could, however, be used very largoly in 
the manufacture of micanite, and the manufacture of this 
commodity, we think, should prove a remunerative adjunct 
to any company taking up mica mining on a large scale 
in India. 

Electric Power in California.—In no district that 
we know of are there more openings for the use of electric 
power than in Southern California, and from an article 
reprinted from the Times of Los Angelos we gather that 
the Californian inhabitants have begun to appreciate the 
advantages to be derived. To put the matter briefly, 
the cost of transport is dear, and hence coal is very 
expensive in the inland districts. On the other hand, 
water power is very abundant. The rivers, as a 
rule, have comparatively small volumes in the summer, 
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but very high falls of water. In this way the first 
cost of the civil engineering works in connection with 
the use of the power is kept down to a low figure, and 
electrical energy can be supplied cheaply. Apart from 
lighting purposes, for which these powers are largely used, 
electricity is now being extensively employed for pumping 
water for irrigation purposes, its advantages for this having 
been thoroughly demonstrated whenever tried. Ata place 
called Colton the water provided last summer was supplied 
entirely by electric power, at a cost of only 1d. per miner's 
inch for 24 hours. This cost works out at one-fifth of what 
had been the cost when gas-engines were used. The article 
in question describes somewhat fully the works of the Red- 
lands Electric Power Company, and the water powers which 
this company is now about to add to those already 
harnessed. It will be seen from the article that there is a 
large amount of work yet to be done in California, but it is 
too much to hope that any of it will come to English 
contractors. 


Canadian Water Powers.—We understand from 
the Canadian Engineer that a map is shortly to be published 
in Ottawa showing the water power available within a 
radius of 45 miles of that city. An approximate estimate 
of the total power available, neglecting every case in which 
that power is less than 20 h.p., comes out at 890,000 h.p. 
This is said to be a very conservative estimate, based on a 
stage between mean and low water. The most important 
feature of the powers in this district, however, is the fact 
that the source of supply of each stream rests in large lakes 
that at small expense for retaining dams can be converted 
into enormous reservoirs, by means of which the powers can 
be largely increased and regulated during seasons of extreme 
high and low water. Within 25 miles of Ottawa is the 
vast water power of the Chats Rapids. It is estimated (from 
regular survey), at 120,000 h.p., not a pound of it being 
now utilised. With unlimited supplies of pulpwood, tan 
bark, furniture wood, mica, phosphate of lime, plumbago, 
feldspar iron and workable mines of galena and gold, and 
the cheapest and easiest controlled power in the world, 
Ottawa might be said to be almost destitute of manu- 
facturers, and many of these valuable powers are lying idle 
in the hands of speculators. The vast possibilities of the 
electric furnace, the fact that so enormous a power can be 
concentrated at Ottawa by means of the dynamo, and a 
few miles of copper wire is attracting the attention of 
manufacturers and capitalists in a way that will in a very 
few years make the Canadian capital something more than 
a political centre. 


Stock Exchange Call-Board —The Financial News 
a few days ago, in referring to the new electric call-board 
which has been erected in the Stock Exchange for the 
purpose of calling members, says: The figures are in 
black, on a background of white ground glass, and on a 
member being called a loud electric alarm is sounded, and 
his number is at once illuminated by a brilliant electric 
light. As the members called yesterday morning were 
signalled on the new board they. were greeted with loud 
and continued cheers. It soon became apparent that this 
magnificent idea represented a fine field for speculation, 
and many dealers devoted the entire day to betting on 
which numbers would be the next called. The odds at the 
start were 44 to 1; but it early became apparent that 
Nos. 33, 27, and 56 were favourites, and the odds against 
them had to be moderated. The committee are being 
most heartily congratulated on this new medium for 
speculation, which supplies a much-felt want, and has 
quite superseded the old-fashioned game of pitch-and-toss. 
There are in connection with the game a variety of com- 
binations which enhance its value as an invention. Owing 
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to the arrangement of the numbers, bets can be made on 
the lines and also on the columns. The odd and even 
numbers are also useful. Again, there is some scope for 
talent in laying against numbers being called, especially if 
the member to whom the number refers is away for a 
holiday. A pair of strong champagne suppers might effec- 
tually prevent any given number appearing too frequently. 
Yesterday, a youthful jobber laid 40 to 1 against a number 
and promptly lost, being apparently unaware of the 
manipulation of the new invention.” 


Electricity in the Italian Navy.— The second 
article written on this subject by Mr. Giulio Martinez 
for the Electrical World of New York is mainly devoted 
to the switchboard arrangements now in general use in 
the Italian navy, and which are the outcome of many 
years’ experience. It seems that for gun-firing, dry cells 
have been used very largely, and that these are made up 
in the Government laboratories from a formula prepared 
by the electricians and kept secret. The author, however, 
states that last year experiments were made with a view 
to suppressing the dry cells altogether, using instead small 
direct-current transformers. A number of these small 
machines were tested, the most satisfactory being those 
made by Elliott, of London; Einstein Garone, of Pavia, and 
the Officna Galileo, of Florence. The latter was one of 
the very best, being extremely small, entirely iron-clad 
and waterproof; the secondary furnished 200 watts at 
12 volts. On open circuit, however, it gave 30 volta, and, 
owing to the relatively large inertia of the armature and 
the rather high speed, it furnished a very strong kick at 
the instant of closing the circuit. This effect rendered 
this machine much the best for the electric detonators of 
the guns, notwithstanding that ite actual capacity was 
much the smallest. The electrical firing of guns was not, 
however, considered to be very successful; so the question 
of small transformers rather dropped to the ground for 
want of an object. It had been intended to use them 
for that purpose chiefly, each group of rapid-fire guns 
being provided with its transformer. This arrangement the 
author considers to be rather more rational than that which 
obtains in foreign navies, and on the Argentine cruisers 
built in Italy, where a special electrical firing circuit is 
laid and supplied from a single machine in the dynamo- 
room. 


Braking Power.—With the heavier cars used for 
electric traction on our tramways the need for more 
powerful braking efforts than can be obtained from hand- 
brakes has been proved. It is not so much that a sufficient 
power cannot be obtained with a hand-brake, but that the 
use of these brakes entails much manual labour on the part 
of the driver of the car, and also the fact that if used 
without judgment the wheels can be locked and an 
accident caused, as at Bradford. We gather from an 
editorial from our New York contemporary Electricity 
that with the heavy cars and higher speeds now being 
used by the Metropolitan Street Railway Company in 
New York, the need of more ample braking facilities is 
again apparent. In this case a number of fatal accidents 
occurring at short intervals, due to the fact that the drivers 
could not stop the electric cars in time to avoid foot- 
passengers, has emphasised this need. Our contemporary 
calls on the company in question to take the matter up 
before the Street Railroad Commission passes any drastic 
regulations on the subject. It also states that the Third 
Avenue Company has decided to equip their new cars with 
air-brakes, the compressed air being obtained by means of 
a small slow-speed electric motor coupled to a compressor. 
Both the motor and the air compressor will be enclosed in 
an air and dust tight casing, The electric controller and 
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the air-brake will be so interconnected that immediately 
the air-brake is put on, the electric controller will auto- 
matically shut off the current from the motor. It seems to 
us that on an electric car an air-brake is out of place, 
particularly as this will act on the wheels much in the 
same way that the present hand-brakes do. An electric 
braking arrangement is much less liable to cause the 
wheels to skid, and yet when well designed it will give 
enormous braking efforts. 


Moscow Lighting.—We gather from the Elektro- 
tecnischer Neuigkeils-Anzeiger the following particulars of 
the electricity works just erected by Messrs. Siemens and 
Halske in Moscow. The firm have adopted in this city 
a three-phase alternate-current system of distribution, with 
2,000 volts between any pair of wires on the primary and 
120 volts between the secondary conductors. The cables 
used for the primary currents are of the three-core type, 
while the low-pressure cables for distribution purposes are 
triple concentric, lead-covered and iron-armoured. By the 
end of last. year the firm had laid down in all some 38 miles 
of high-tension cable and 18 miles of low-tension. The 
plant and engine-room have been designed to give the 
greatest possible economy, and to use little coal. For 
this purpose triple-expansion engines and ejector con- 
densers are used. The steam. pressure employed is 
170lb. per square inch, and watertube boilers are 
used. The generating plant now erected consists of 
two engines of from 500 b.h.p. to 600 b.h.p., running 
at a speed of 150 revolutions, and two engines capable of 
giving from 1,000 b. h. p. to 1,500 b. h. p. at 100 revolutions. 
On the smaller of the engines both three-phase alternators 
and direct-current exciters are coupled, but the bigger 
machines will depend for their excitation on these smaller 
engines. Besides the plant now running, a larger set still, 
capable of giving from 1,000 b.h.p. to 1,500 b.h.p., is now 
being erected. Two rotary converters, each of 100 h.p., 
are also provided to excite the machines when the smaller 
engines are not running ; and, besides this, a small battery 
of accumulators has been provided and is charged from these 
rotary converters. Unfortunately, our contemporary does 
not describe the system of mains which has been laid down, 
and hence the means by which the three-phase system is 
balanced is not to hand. Judging from the fact that the 
triple concentric cable is used for the low-tension work, we 
presume that the zero wire is not employed. The only 
thing we are told is that transformers in iron boxes are 
used in the streets. 


Newcoastle-on- Tyne Tramways. — What with 
reports and counter-reports, decisions and recisions, the 
Newcastle tramways question seems likely to extend over 
many years yet. A recent contribution to the question is 
a strong report by Mr. W. G. Laws, the city engineer 
to the Corporation. In this report, as will be found else- 
where in our columns, Mr. Laws condemns the overhead 
system in no measured language, and regards the proposal 
to erect overhead wires as an outrage that would rival the 
destructive. efforts of the Goths and Vandals. When, 
however, the report is read carefully, it will be seen that 
no fresh facts are produced against the proposed system, 
excepting that, as the Council has compelled the Postal 
Telegraph Department to put its wires underground along 
the North-road, it would be unreasonable for the govern- 
ing body to now proceed to put up overhead wires for 
traction. We could not state from memory the number of 
telegraph wires which were as a consequence removed, 
but we quite agree with Mr. Laws that these tele- 
graph wires were unsightly. We, however, deny 
strongly that the. large bundle of them which was 
disposed of ig at all comparable with the side-pole cons 


struction supporting two trolley wires that would have to 
be erected. A great argument, however, is directed against 
a central-pole construction in the busy streets. It is com- 
plained that these poles would seriously check the already 
slow traffic in those main streets of the town which are of 
limited width. We think if before condemning the central 
pole so strongly Mr. Laws had considered that street- 
lighting from arc lamps in the centre of the roads had 
been found useful in London in keeping the traffic in two 
divisions, and also in facilitating the construction of refuges 
for the convenience of pedestrians, this might somewhat 
have modified his conclusions. It will be seen, how- 
ever, that the Corporation do not propose at all to 
use a trolley in the main streets of the town, and 
that the questior remitted to Mr. Laws was whether a 
trolley system outside could be worked in conjunction with 
a conduit system or accumulators in the main streets of the 
town. This question is answered in the affirmative in the 
report, and we trust that the tirade against the trolley will 


‘be disregarded when the report is under consideration. 


There is no reason whatever why the open roads on the Town 
Moor should not be equipped with a well-designed trolley 
system ; the saving in cost over a conduit system is, in this 
case, fully justified. | 


Electric Lighting. — We have recently had an 
opportunity of perusing a report of a lecture delivered 
by Mr. J. T. Shorrock, L. D. S., R. C. S., at Darwen, on 
“ Electric Lighting in our Houses and Workshops." The 
lecture is based on the many advantages of the electric 
light from a sanitary point of view, and the lecturer did 
not hesitate to go back to ancient history for quotations. 
Thus he said: When the shadows of evening fell 
upon the Nevada canyons the Red Indian still sat in the 
glow of his camp fire as his fathers did ages ago; the 
Greenlander had for his only means of lighting the oil 
from the blubber of the whale; in some parts of Europe 
there might have been seen the Etruscan lamp of 2,000 
years ago. To those who were accustomed to notice all 
the many strides which had been made during the past 20 
years in the mode of production, distribution, and consump- 
tion of coal gas, it might seem absurd to liken gas-light in 
any way to the blubber oil-light of the Esquimo, but one 
sweeping indictment could be brought against all kinds 
which were in use in the world at the present time, for 
they had in common one serious fault, a fault which could 
not be eradicated by any improvement, and which, in the 
case of many, absolutely condemned their use for indoor 
purposes. He alluded, as might be imagined, to the fact 
that they extracted a greater or lesser amount of oxygen 
from the air.” Mr. Shorrock proceeded to put very clearly 
before his audience the facts as to the way the gas-light 
polluted the air in rooms. In the question of cost the 
lecturer showed an equal appreciation of the true facts of 
the case when he said that while “the opponents of the 
new light had pointed out triumphantly how expensive had 
been up to the present time its application, he would ask 
them, however, to bear in mind that in many cases no 
attemp: had been made to grapple with the question of 
cost upon a sufficiently broad basis, for up to the present 
time the electric current had been generated on an absurdly 
retail scale. Of what weight then could be the argument 
that six electric lights running from an engine in the back- 
yard cost more to illuminate a lecture hall than the gas 
which formerly lighted it? Or that 100 incandescent 
lamps in a draper’s shop, the current for which was 
obtained from a dynamo machine working on the premises, 
cost very much more than 100 gas jets which were fed 
from a central supply in the town?” Or, we would add, 
that electric light supplied to one house in four in a long 
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street costs more than gas-light taken by eaeh house. The 
cost question is rapidly changing in favour of electric light 
even when the indirect savings are left out of consideration. 


Incandescent Lamp Testing. — We recently 
described the equipment of a lamp-testing company in 
England for ascertaining the value of incandescent lampa, 
and for ensuring that its customers should only use lamps 
which would give them good results. We notice in a 
recent issue of the Electrical World a short account, written 
by Mr. Francis W. Willcox, of some exhaustive lamp tests 
made on behalf of the Standard Oil Company of America. It 
seems that this company uses about 17,000 lamps per annum, 
and that before orders were placed their engineer obtained 
samples from a large number of lampmakers and subjected 
these to careful tests. Toensure that there should be nocollu- 
sion in the matter, the lamps were bought in the open market. 
The usual test as to vacuum, continuity, and uniformity of 
the carbon filament was made on all the lamps from each 
maker, and then they were tested for candle-power and 
watts. In the article in question a number of diagrams of 
the results of these tests are given, and in one or two of these 
diagrams it looks as though the squared paper had been 
fired at with a charge of small shot from a considerable 
distance, the pointe being so widely scattered that the lamps 
could not possibly be accepted. In another case all but 
two of the 50 lamps experimented with came within the 
following specification recommended by the National 
Electric Light Association Committee—namely, that no 
lamp which is run at market voltage shall show less 
than 15 or more than 173 mean horizontal candle-power. 
The lamps also group closely round the line repre- 
sented 53 watts per candle. In fact, they took on an 
average less than this. The most important test after all, 
perhaps, is that of the behaviour of the lamp on extended 
runs. For this purpose 10 lamps were selected from each 
batch of 50, and a selection was so made that the lamps 
started practically at 51 watts per candle. In the article, 
five of the curves connecting the candle-power with the 
light for each lamp are given. A cursory glance at these 
five curves leaves no doubt whatever as to which lamp- 
maker the order should have been given. The best curve 
shows that the average candle-power, starting at about 
16, rises during the first 50 hours to about 17 c.p. It then 
steadily falls, until at the end of 600 hours the lamps gave 
about 14 c.p. The feature of this series of curves, 
however, is that all the filaments behaved practically in 
the same way. Only one lamp out of 10 failed to last the 
600 hours, and this showed a life of 350 hours. Three of 
the other makes of lamps showed a fall in candle-power 
during the first few hours, while in the remaining set there 
were lamps which went up to 20 c.p. during the first few 
hours run. These, however, had a short life. In all of 
these four curves there is seen a great divergency in the 
behaviour of individual lamps. The author considers 
that a good method in determining the value of these 
from the life curves is to take the area included 
below the candle-power curve for each lamp of the batch 
and to add these together. In this case, however, 
he does not reckon any area included above the 16}-c.p. 
line, because he thinks the undue rise at first is detrimental 
to the lamp. With the five batches in question, reckoning 
in this way, the following figures are arrived at in candle- 
power hours. The best batch gave 8,916 candle hours, 
while the other four gave decreasing values as follows: 
7,518, 4,133, 2,819, and 1,993. The article also gives a 
description of the apparatus used in making thetest. The 
engineer concludes that the best lamps he found were worth 
2d. each more than the second best, and practically 3d. 

re than the third best, even when the cost per unit was 


taken as low as 14d. Of course, a higher cost i current 
would exaggerate the difference between the actual worth 
of the lamp to the consumer. 


Teslaic Experiments.—In the issue of the Electrical 
Review of New York for March 29 there is an illustrated 
article written by Mr. Nikola Tesla on some experiments 
he has carried out with currents of high potential and high 
frequency. The value of the description in question is 
much enhanced by the numerous illustrations in which 
Mr. Tesla himself appears very frequently as operating or 
supporting the various luminous bodies. The article is 
chiefly devoted to vacuum-tube lighting, and in the first 
illustration à bulb 12in. in diameter is shown held in the 
hand of its inventor, in which a light equal to 1,500 c.p. 
is said to be generated by the vacuum bulb being held in 
front of a coil of four turns through which a condenser is 
discharging. Mr. Teslaaddsthat “such a powerfully energised 
coil, when the frequency, as in this instance, is measured 
in millions per second, shows little repellent action, but 
when the frequency of the impulses is low, closed con- 
ductors, as washers of conducting material, are thrown off 
with a force of a magnitude which can be only explained on 
the assumption that the currente have maximum values of 
many hundred thousand amperes.” In the second illustra- 
tions a series of diagrams showing the connections adopted 
by Mr. Tesla in the construction of his high-frequency coils 
are clearly illustrated, the object being to produce one pole 
of exceedingly high potential so that it will discharge freely 
into the atmosphere. This type of coil Mr. Tesla calls the 
single-terminal coil, and a number of illustrations are given 
in which it is seen to be discharging very freely. For 
instance, in Fig. 11 a photograph of the actual terminal is 
shown such as Mr. Tesla wishes to use for the trans- 
mission of electrical energy to great distances without the 
use of wires. In this case, with a pressure on the 
terminal of about 8,000,000 volts, the width of space 
illuminated by the discharge is some 18ft. A good deal 
of attention is also drawn to the way in which such 
apparatus can be handled without danger. The author also 
claims that the energy developed in the bulbs is com- 
paratively small. But no figures are given to enable one 
to judge whether the high candle-power obtained in several 
cases is more economically produced than by, say, arc light- 
ing. Another point t&ken up is the action of these dis- 
charges into the air, in which E. M.F. is measured in millions 
of volts. Mr. Tesla states that such discharges excited 
powerful affinities in the atmospheric nitrogen, causing it to 
combine readily with the oxygen and other elements present 
in the air. This is particularly the case when aqueous 
vapour is present. In fact, to quote the author verbatim, 
“s0 energetic are these actions and so strangely do such 
powerful discharges behave, that I have often experienced 
a fear that the atmosphere might be ignited, a terrible 
possibility which Sir William Crookes, with his piercing - 
intellect, has already considered. Who knows but such a 
calamity is possible? And who can tell with certitude 
that periodical cessations of organic life on the globe might 
not be caused by ignition of the air and destruction of its 
life-sustaining qualities, accidentally or as a consequence of 
some accumulative change! One pleasing feature in the 
reproduction of the photographs taken in Mr. Tesla’s 
laboratory is that a description of the apparatus used is 
placed underneath each of these. The author in certain 
parte of the article refers to his labours in other directions, 
such as an invention of a means for the annihilation of the 
English fleet. Oue cannot help wishing, however, that he 
would devote his attention more to the development of 
vacuum-tube lighting until its eommercial Paid is 


either proved or disproved, . . TM 


462 


THE ELECTRICAL ENGINEER, APRIL 14, 1899. 


THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C, A. L. PRUSMANN, A. M. I. E. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page $41.) 


Resistances (continued).—The liquid resistances as used at 
Bradford are constructed as follows: Four glass vessels are 
used, such as the glass containing jars as employed for 
accumulators ; each two of these are fixed in a wooden box, 
forming two sets of resistances boxes of two vessels each. 
The vessels are 14in. by 14in. by 12}in. high; the outside 
dimensions of each of the wood boxes being 32in. long, 
16jin. wide, and 18in. high. Into each of these vessels 
dip two lead plates, 12in. square, the plates being zin. thick, 
which are attached to a solid brass conductor of square 
section. These conductors to which the plates are fastened 
project over the edge of the wood box on either side, and 
terminate in large terminals suitable for clamping cables 
which are capable of carrying currents up to 200 amperes 
and over. Along each side of the wooden boxes run screws 


cut with a thread of four threads to the inch, the. 


outside diameter of these screws being lin. 


plates in each vessel. The other solid conductor is clear 
of the screw. These screws are actuated by means of a 
gear wheel 15}in. in diameter, and containing 180 teeth, 
which gears into two smaller wheels of 7in. diameter 
and of 88 teeth, which are fixed one on each of 
the screws. Fig. 15 gives a plan of one of these resist- 
-ances. The terminals are numbered in the plan, and we 
will now trace out the connections on this resistance. 
Assuming the current to enter at TI, it flows through the 


liquid in A to the negative plate; T, and T, are connected. 


by means of a flexible conductor, and by this means the 
connection to T, is not made solely through the medium of 
the screws and metal blocks. The connection joiaing 
T, to T, must, however, be sufficiently flexible to 
alow of the plates connected to these two terminals 
to be capable of movement in either direction when 
operated by the gear wheels. From T, the current 
flows through the liquid in B to plate terminating 
at T, the current leaving the resistance at this point 
With these connections it will be seen the two vessels, A 
and B, are in series. If, then, two of these complete resist- 
‘ances are provided, by connecting all four jars in series, it 


will be seen a very considerable amount of resistance is 


Gearing 
with these screws are metal blocks attached, one on 
either end of one of the solid conductors carrying the 


able to be introduced into the circuit. For heavy currents 
the jars are connected in parallel, T, and T, being con- 
nected together, and also T, and T,, the current entering 
at T, or T. leaving at T, or T, The liquid employed is 
water with a small percentage of sulphuric acid added. It 
is not recommended, however, to make the solution too 
acid, on account of the acid fumes which are given off. It 
may sometimes be found an advantage to have one of the 
sete of resistances more acid than the other, the rough 
adjustment for current being made on the weaker solution 
resistance, the final one on the stronger. Ordinary salt 
may be used in place of the acid, but, personally, the author 
prefers to use the acid. A cover is fitted over the wood 
boxes enclosing the glass jars, and the resistances themselves 
should be fixed in the room containing the battery, the gear 
wheels and operating handles of the resistances being carried 
through the partition separating the battery-room from the 
test-room. The operating handles should be situated just 
below the table used for the standard instruments. Anyone 
seated in & chair can then operate the resistances, having 
at the same time the scales of the standard balances in a 
convenient position for inspection. By this arrangement 
of resistances the actualliquid is practically kept outside 
the meter-room itself. In using liquid resistances of this 
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sort it must be kept in mind that on closing the circuit to 
commence a test, the current will immediately vary, and 
must be kept constant by operating the plates. The author 
has found, however, that this variation is up to a certain 
point very regular, and the current is easily kept 
steady by a slight adjustment on the gear wheels. 
If the test extends over some time, it will be found 
that the current after a little while remains practi 
cally constant. The resistances as described above have 
been found to deal with currents as high as 800 to 1,000 
amperes when the four jars are connected in parallel, for 
the very short periods of time such heavy currents are 
required for meter testing. This then disposes of the 
resistances required in the main circuit for ordinary meter 
work. We will next turn our attention to the adjusting 
resistances for the pressure circuits used in the cases of 
energy meters. The shunts of this class of meter are con- 
nected to a circuit having a pressure practically the same 
as that on which the meter is to work when fixed in the 
consumers’ premises. Like the current in tho main circuit, 
the voltage of the pressure circuit is also required to be 
kept constant during a test. A suitable resistance for this 
purpose will be described in the next section, and we may 
incidentally observe that it is similar to those used at the 


Bradford works. | 
| l (To be continued. ) 
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NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 
[Copyright | 
CLVIII. 


Before bringing these notes to a close, I think I am 
called upon to mention several forms of storage battery 
which, either in their present or in a modified form, have a 


greater or less chance of survival in the competitive struggle 


for existence which is now commencing in earnest. ith 
these I would fain include some suggested improvements, 
some of which are of an original character, but are only in 
the experimental stage ; for obvious reasons, however, most 
of these cannot be made public. Some batteries there may 
be that I do not know of or know little about; others there 
are which do not appear to me to have the slightest chance 
of survival. 

Prima facie, the Giilcher accumulator* seemed, and 


seems, to be a very likely form of battery for traction. Its 


essential feature is that the supports of the active material 
consist of a tissue in which leaden wires form the warp and 
threads of spun glass the weft. The active material is 
retained within the meshes of the tissue, and is said to 
adhere so strongly that the most violent shaking cannot 


detach it. It must be admitted that plates so constructed 


are not liable to buckle. They are prevented from coming 


V | discharge for three hours is 1:5 amperes per pound weight 


are oncased. 
rom the results of some experiments carried out in 
1896 I arrive at the following values, in which, as usual, 
“lb.” signifies pounds of cell complete: 


Amperes _ 16: Ampere-hours 
Ib. ? lb 


From these it appears that the time of discharge was 
4 hours 223 minutes. These values are very high, and it 
is somewhat difficult to understand why the batteries of 
the Gülcher-Accumulatoren-fabrik at Berlin have not been 
brought into greater prominence. 

Mr. A. Treadwell says that the Gülcher plates were 
tested for traction purposes by two large German firms, 
and that it was found after three months of hard usage 
that the plates were uninjured and their capacity 
unchanged. The plates were made with a frame, and 
with parallel lead wires, around which was woven elastic 
glass wool, the weaving resembling that of a wicker basket. 

n manufacture, the plate is said to have been “ saturated 
with a concentrated solution of lead acetate and dilute 
sulphuric acid,” which might more properly be called a 
solution of sulphate of lead in acetic acid. Mr. Treadwell 
gives the curves of rise and fall of potential in charge and 
dischargə, and also mentions the capacity of the cell and 
the currents of charge and discharge. But the weight of 
the cell is not given, and without this the other informa- 
tion is of little practical use. The density of the normal 
current of discharge was about ‘03. 

CLIX. 

According to the data published by the Lithanode 
Electric Storage Company, Limited, the specific rate of 
discharge and the specific capacity, under normal conditions, 
are expressed by the following ratios : 

Amperes 3:5 —42, and Ampere-hours 30 - 
Ib. 8 25 lb. 8:25 
The time of discharge under these conditions is 


17 = 8:64 hours, or 8 hours and 38 minutes. 


the 


= 7, 


= 63. 


The maximum safe discharging rate per cell weighing 
81lb. is given as from three to four amperes—i.c., from 
1:1 to 1:45 amperes per pound of cell. The normal charg- 
ing rate is three amperes for a 50 ampere-hour cell, and 
the normal period of charge would thus be 10 hours. 

A battery of 240 cell of this company's manu- 
facture was supplied in connection with the electric 
lighting and power installation at Vera Cruz, and 
appears to have given satisfaction. But the above 
figures, as compared with those applicable to other 


* British Patent, No. 6,947, 1894; American, No. 562,396, 1896. 


batteries, are certainly not very encouraging from the point 
of view of the use of this accumulator for electric traction. 
In connection with this battery, it has been stated that the 
storage capacity of llb. of lithanode at a low rate of dis- 
charge is about 16 ampere-hours, or almost exactly one 
ampere-hour per ounce, but that in practice this ''high 
capacity " is never reached. Now, when a plate of litha- 
node is used, as in the original form of the battery, with 
a small platinum contact, so that, whilst local action is 
entirely obviated by the absence of any lead, the con- 
ductivity of the lithanode itself has to be depended upon 
for the discharge of the plate, one &mpere-hour per ounce 
of active material may be considered a satisfactory 
capacity. But (Section III.) when the ordinary mode of 
establishing contact by means of a lead grid is adopted, 
the capacity of loz. of peroxide active material at a low 
rate of discharge should be at least 1:72 ampere-hours. 
The capacity actually obtained per ounce of the company's 
lithanode does not reach half this value. 


CLX. 

Mr. Thos. W. Allan, A. I. E. E., who was once in the 
employ of the Lithanode and General Electric Company, 
Limited, has done better with a peroxide active material 
very similar to lithanode, but of which the exact composi- 
tion and mode of manufacture have been kept secret. The 
Allan cell is manufactured by Allan and Adamson, Limited ; 
and, according to the latest data published, *its rate of 


of complete cell, whilst its average capacity in watt-hours 
at a similar discharge rate is equal to nine per pound 
weight, the total ampere-hour capacity being equal to six 
amperes per pound weight, also of complete cell" These 
figures are puzzling, and apparently involve some mistake. 
if the time of discharge be three hours and the current 
1:5 amperes, the capacity per pound is 3 x 1:5 = 4:5 ampere 
hours, instead of six. Moreover, capacity is not measured 
in “amperes per pound weight.” If the capacity per 
pound be nine watt-hours and the time be three hours, then 


the rate of discharge ia = 3 watts per pound. But in 


this case the mean voltage should be : 


Watt-hours „Watts 35 9 volts ; 


Ampere-hours amperes 1:5 
which is practically the maximum potential difference, and 
is too high a value for the mean E.M.F. during the discharge 
of any lead storage battery. On the other hand, if we take 
the watt-hours per pound at nine, and the ampere-hours at 
six, A oreg to the figures given, then the mean voltage 
would be: 


Watthours . 9. 155 volts ; 


Ampere-hours 6 
which is far too low a value even for the final voltage of 
discharge—since this should be 1:85, or certainly not lower 
than 1:80. Possibly what is meaut is that, although the 


| rate of discharge was 1:5 amperes per pound of cell for 


three hours, the discharge was afterwards continued at a 
lower rate; the time of discharge not being limited to 
three hours. But, assuming this figure to be correct, the 
specific rate of discharge and capacity applicable to this 
battery would be: 


Amperes _ 
lb. 


The latter value, however, is far from being in accord 
with the following quotation from a tender submitted by 
the firm in relation to a battery required for an electrically- 
driven cab: 

Forty cells of 210 ampere-hours guaranteed capacity. The 
weight of these cells, complete, will not exceed 1, 500lb., and 
they will measure outside 35in. x 34in. x 12in. high." 

Although this is not stated, we must assume that 
210 ampere-hours is the capacity of each of the 40 cells, 
and that 1, 500lb. is the total weight of this number of cells. 


1,500 _ 32-5lb. ; and the ampere- 


15; Ampere-bours _ 4:5. 


Each cell, then, will weigh 


hours per pound of cell will be: 


210 , 6-46. 
82.5 
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Reporting, in 1896, on this accumulator in ite original 
form, Mr. H. T. Harrison stated that “the capacity of 
these cells for their weight is decidedly good, considering 
the strong way in which the plates are constructed. In 
comparing them with the best known make of a similar 
type of battery, I find that the latest type of cell, weighing 
8lb., has a capacity of 14 ampere-hours at a discharge rate 
of 5 to 2:6 amperes; whereas an Allan cell, weighing 
less than half, at a discharge rate of ‘5 to 2 amperes, 
has a capacity of 15 to 20 amperes, thus making it less 
than half the weight for a slightly greater capacity.” 

According to this, when the rate of discharge is from 
5 to 125 ampere per pound of battery, the capacity is 
from 3:75 to 5 ampere-hours per pound. 

From experiments which I have witnessed I am able to 
state that the original Allan cell would withstand, without 
apparent injury, enormous rates of discharge, the cell 
being nearly, if not quite, short-circuited. 

The Allan cell is open to the objection, referred to in 
Section CLVII. and elsewhere, that the support, in the 
form of a hollow frame with lattices extending from edge 
to edge on both its sides, offers a considerable surface of 
metal in direct contact with the electrolyte. On one 
occasion it was noticed that the cell was placed under a 
disadvantage owing to the weight of the electrolyte not 
having been duly proportioned to the weight of active 
material, in accordance with the formula given under 
Section CVI. 

CLXI. 


The Hatch accumulator practically realises the idea of a 
“dry” or afluidic secondary cell. Its essential charac- 
teristic is that the active material is pasted on to a plate of 
porous earthenware, which, in the most recent form of the 
cell, is formed with square receptacles on the side to be 
pasted, and with broad grooves on the other.. The 
elements are made up simply by placing a sheet of lead 
between the pasted sides of two earthenware plates: these 
elements, to be alternately peroxide and spongy lead when 
formed, being arranged so that the grooves cross, and allow 
some electrolyte to be confined between them. 

The Hatch battery is suitable for a variety of purposes ; 
but, although the elements constructed as above are con- 
siderably lighter than grid elements containing the same 
weight of active material, the resistance of the éarthenware 
plates and the absence of circulation in the electrolyte, 
more especially where it is in contact with the active 
material, disqualify it as a battery for traction. 


CLXII. 


The Boese-Lutcke plate somewhat resembles lithanode. 
The solid slab of active rnaterial is enclosed in a lead frame, 
like that of a slate. The slab for the peroxide plate 
is formed of red lead, that for the spongy-lead plate 
being made of a mixture of litharge and red lead. 
These materials are made into a paste with alcohol 
containing in solution certain hydrocarbons, the one 
specially mentioned being anthracene (C,,H,,), obtained 
in the last stages of the distillation of coal tar.“ 
After being moulded and pressed into the frame, 
the plates are perforated with a number of small holes, 
then baked, and placed in dilute sulpburic acid to 
harden, after which they are “formed” by electrolysis. 
According to Treadwell, more than 20,000 cells made with 
these plates are in use on the German and Hungarian 
postal railway cars for lighting, and are found very satis- 
factory. 


ELECTRICITY ON AMERICAN VESSELS. 
BY J. MCGHIE. B 
(Continued from page 486.) 


In the equipment of the twin-screw ss. Northwest 
electricity enters not only into the lighting, but also a little 
into the power work of the ship. The Northwest,” built 
for passenger service only on the great lakes, plies between 


“-I think there muet be a mistake here; for anthracene, or 
parunapthulin, is nearly insoluble in alcohol; this sol Vit being, 
dead, 35 S dissolve out the napthalin which distils over wit 
it.— a e. .^ s i‘ 


Buffalo at the extreme east of Lake Erin Basin to Duluth, 
at the west of Lake Superior, and is one of the latest 
vessels built for the Northern Steamship Company. She 
is 383ft. over all, 44ft. beam, and 34ft. bin. deep to spar 
deck. She has a registered tonnage of 4,482 tons gross, 
and is constructed to carry 653 passengers and 147 crew. 
Her boilers, 28 in number with a total grate surface of 
812 square feet, are of the Belleville water-tube type, 
supplying steam to the engines at 195lb. The two engines 
are vertical quadruple expansion, designed to develop 
3,500 b.p. each at 120 revolutions per minute, and to 
propel the vessel at 20 miles an hour. 

The electrical plant of the ‘ Northwest” consists of 
three units, each a vertical triple-expansion engine directly 
connected to its own dynamo. The capacity of each unit 
is 400 16-c.p. lamps. The pressure of the current is 110 
volts when the dynamos are making 500 revolutions. Each 
engine has a separate condenser. The bed-plates of p d 
and dynamo are cast in one piece, as are the cylinders, which 
are supported on eight steel columns. The main crank isa 
solid forging, and runs in self-oiling journals lined with gun- 
metal. One end of the crank is a forged flange, to which 
the armature shaft is bolted. The dynamos are of the 
four-pole type, with two sets of brushes, and outboard 
bearing. The switchboard is so arranged that the lighting 
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Fig. v. —Scarchiigot and Coutroiler on 2. Nortuwest. 


of the entire boat may be thrown on one machine, or the 
load can be divided equally and automatically between 
them, or one machine can be. used for the searchlight and 
the other two for the ordinary lighting. The vessel is 
wired in accordance with U.S. navy rules All wires 
are enclosed in heavy mouldings, and pass through the 
bulkheads through heavily rubber baked tubes. All the 
circuits are controlled from a 30-circuit switchboard in 
the engine-room, and the wiring system is so planned that 
fuses aro nocessary at two points only—on the board, and 
at the lamp bracket or chandelier. The distribution board 
is of white marble, with the circuits running from each 
side, the odd numbers to the right, the even to the left 
The rheostats are of the enamelled type—i.e, with the 
resistance wires embedded in the enamel. The fuses are 
enclosed in glass tubes, and are held in clips in a similar 
manner to those on the “ Priscilla.” All the wiring is 
effected on the face of the board, which is 40}in. wide, 
80in. high,and 14in.thick. The decorations and furnishings 
of the boat are in mahogany. The main saloon is almost 
barbarously luxurious with its amber-tinted glass and rococo 
decorations of mahogany with ‘russet-green panels. The 
ladies’ parlour is in primavera of Mexico with grey-blue 
carpeting. The dining-room is less gorgeous, although rich 
in mirrored sideboards, etc. It will seat 150 people. 
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The lighting is effected from clusters and single lamps. 
The staterooms are lighted by 16-c.p. lamps, enclosed in 
ground-glass globes, lighted and extinguished by a switch 
placed at the head of the berth. Panels in the main saloon 
running parallel with the staterooms are also fitted with 
16-c.p. lamps, also in ground-glass globes. The lighting in 
the engine room is such that every part is fully illuminated. 
The signal lights, each of 100 c.p, are connected to an 
automatic alarm on the pilot-house which notifies the pilot 
by the ringing of a bell should either of the lamps become 
extinguished. Each stateroom is connected to the purser's 
office by an electric call-bell. : 


The “Northwest” is equipped also with a searchlight 


(Fig. 9) placed on the deckhouse of the pilot-house. It is 
7ft. 6in. high, burns 11in. carbons, and has an initial power 
of 100,000 candles. The reflecting lens, 30in. in diameter, 
is of the spherical type, and the lamp mechaniem is auto- 
matic. Movement of the searchlight drum, upward or 
downward and to the right and left, is effected by similar 
movements of the handle of a special controller placed in 
the pilot-house. 

Between the pilot-house and engine-room is a very 
perfect system of signalling. By pressure of any one of 
the several buttons in the pilot-house and on the bridge 


the steam whistle is blown, and by setting an electric. 
switch the fog signal is blown, giving a blast of 10 seconds’ 


duration every minute. By & clockwork device each blast 
and its duration are recorded on a strip uf paper. Between 
the main deck and the hold, where the ice is made and 
stored, is an electric hoist of 3,000lb. capacity. This is 


FIG. 10. —Starboard Side of Dynamo- room, ss. '' La Grande Duchesse.” 


controlled by a double-throw switch, shown in the illus- 
tration. If the switch is closed while the elevator is on a 
level with the main deck, it is lowered automatically to the 
hold, where it is stopped automatically. Throwing the 


switch to the other points hoists the elevator, which is 


stopped automatically as soon as it reaches the main deck. 
he electric equipment of La Grande Duchesse,” the latest 
edition to the Plant line of steamers plying between New 
York and Savannah, is much more complete than on the 
“ Priscilla” or “ Northwest.” La Grande Duchesse is 
404ft. long over all, 47ft. 9in. beam, and has a displacement 
of 5,600 tons on a mean draught of 17ft. 44in. She is pro- 
pelled 17 knots an hour by twin screws, each driven by a 
quadruple-expansion surface-condensing direct-acting engine 
of the marine type. Steam is supplied by eight water-tube 
boilers placed back to back along the centre line of the ship. 
The total grate surface is 550 square feet ; forced draught is 
used. The working pressure of the steam is 225lb. She is 
constructed to carry 700 passengers and 150 crew. 
Electricity on La Grande Duchesse is used for seven 
separate and distinct purposes. The dynamo-room is a 
separate room aft of the engine-room. The electric power 
plant consists of two 20-kw. generators, each directly con- 
nected to vertical compound engines. Steam for these 
engines is reduced to 140lb., at which pressure the engines 
give 550 revolutions per minute. The leads fur the gene- 
rators are led to a polished black slate switchboard 
5ft. square and 2in. thick. This board is fitted with two 
dynamo switches, 15 feeder switches, motor switch, volt- 
meter switch, three ammeters, and one voltmeter, one 


ground detector, and two enamelled rheostate. Two of the 
ammeters are connected into the generator mains, the other 
into the searchlight circuit. 
is bolted to the deck beams. 


The rheostat for the projector 


The vessel is wired on the two-wire system, and the 


wiring is carried out on the same manner as in the 


Fia. 11.— Telemotor attached to the Stecring-Engine, as. ‘' La Grande Duchesse. 


“ Priscilla,” the standard naval appliances previously men- 
tioned being used. Ten distributing panels of blue 
Vermont marble are placed at convenient points on the 
different decks. The panels are enclosed in glass-fronted 
cabinets, and the wiring is so arranged that not more than 
eight lights are on each circuit. ch stateroom is fitted 


| with a onelamp bracket, with the switch placed at the 


head of the berth. The remaining five feeders are devoted, 
one to the searchlight, three for the cargo circuits, one for 
the running lights, and two for the motors operating the 
coal-trimming apparatus. The total number of 16-c.p. 


| incandescent lamps on board La Grande Duchesse” is 


700. The searchlight is 12in. in diameter, fitted with a 
12in. spherical reflector. It is fixed to the foremast just 
above the pilot-house. | 
The steering engine, instead of being placed below the 
wheel-house, is placed aft in the tiller- room. It is operated 
by a telemotor (Fig. 11) controlled from the pilot-house. 
In front of the steersman is an ordinary wheel, earried by 
a brass column, on top of which is an indicator showing 
the exact angle to which the engine should bring the rudder 
when the wheel is turned. The controller and telemotor 
are connected by No. 26 wire. The telemotor responding 
to the motion of the hand-wheel, instantaneously regulates 
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Fic, 12, — The Teleph ne Exchange; as, '' LaSGrande Duchesse." 


the admission of steam to the steering engine cylinder. 
An electrical rudder indicator, wired to a sliding contact 
on the rudder quadrant, and fixed to the left-hand wall of 
the pilot-house, shows the exact position of the rudder. A 
“ tell-tale ” panel is also arranged in the pilot-house. This 
carries incandescent lamps corresponding to the running 
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lights. Should any of these latter be extinguished a bell 
would be rung. At 14 different pointe on the hold are 
thermostats connected to an annunciator board in the house. 
This forms a complete fire-alarm system. 

La Grande Duchesse ” is equipped with a telephone 
central station (Fig. 12) connected to 150 individual state- 
roome, officers’ rooms, pilot-house, and engine-room. This 
exchange is on the starboard side of the main deck cabins. 
The current for the telephone work is obtained from storage 
batteries, which are charged at eight volts from a motor- 
generator connected to the lighting circuit. 

The coal-trimming apparatus is also electrically driven. 
The bunkers run across the vessel fore and aft of the boiler- 
room. Eight openings into these bunkers, each 20in. by 
27in., are provided with cross-bars Tin. apart to prevent 
the passage of large lumps of coal into the conveyors; 
across the top of the bunkers run the conveyors, each of 
which is an endless sprocket chain with scrapers 16in. 
wide and 18in. deep, and 30in. apart. In the under sides 
of the conveyors are slides, each opened and closed by a 
rack and pinion worked by a hand-wheel. The driving 
shafts of the conveyors are on the starboard side, and are 
connected to 15-h.p. motors in the boiler-room through 
spur gearing, motors and gears being enclosed in dust- 
proof casings. The coal is loaded in the usual way into 
the chutes, and falling into conveyors through tbe grating, 
is carried along to the open slide, through which it falls 
into its allotted bunker. One man suffices to attend to 
the slides, and four or five to trim off the mounds which 
form in the bunkers beneath each. The average rate of 
ee is about one ton per minute, from one side 
only. 

Jo be continued.) 


ELECTRIC TRACTION AND ITS APPLICATION TO 
SUBURBAN AND METROPOLITAN RAILWAYS.* 
BY PHILIP DAWSON. - 


(Concluded from page 446.) 


The little locomotives in use on the New York system 
weigh 47, 000lb., of which 31,500 are on the four 42in. 
driving wheels, and 15,500 are on the four 30in. truck 
wheels. The total wheel base is 193in., of which 60in. is 
rigid. The cylinders are 12in. in diameter, and have a 
16in. stroke. The grate area is 16:5 square feet, and the 
total heating surface is 4,034 square feet. There are 154 
fines, 1}in. in diameter and 75in. long. The standard 
Manhattan car weighs 29,088lb. has seats for 48, and 
frequently carries 100 passengers. It is mounted on eight 
30in. wheels. The total weight of a five-car loaded 
Manhattan train is about 130 tons. The weight on the 
drivers is 12 per cent. of the total train weight, and with 
25 per cent. adhesion, the maximum drawbar pull possible 
for the locomotive to exert is 7,875lb. 

The electric locomotive car of the Metropolitan Elevated 
Railway Company, of Chicago, weighs 58, 200lb. complete 
with motors, or 40,000lb. exclusive of motors. It is a 
standard American passenger car with full seating capacity, 
about one-half of each platform being taken up with the 
cab and necessary controlling apparatus. The trail cars 
weigh 33,000lb. The seating and standing capacity of 
both motor and trail cars is approximately 90 passengers. 
The average four-car heavily-loaded train will weigh about 
100 tons, of which 32:5 tons approximately are on the 
four wheels of the locomotive's motor truck, and 67:5 tons 
are in tho trail cars. From 30 to 55 per cent. of the entire 
train weight is available for traction under these condi. 
tions, and the maximum drawbar pull possible to exert 
without slipping of wheels is about 16, 250lb. 

The South Side Elevated Railway Company, of Chicago, 
is equipped with the Sprague multiple-unit system, by 
means of which two or more cars in a train are equipped 
with motors and may be operated in unison by a single 
controller from any point in the train. The company is 
now operating four-car trains on each of which is a motor 
truck carrying two motors. The cars weigh about 20 tons 


* Paper read before the Society of Arts, March 22, 
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each without load, and about 60 per cent. of the train 
weight is available for traction. . 

here are therefore three distinct types of elevated 
railway equipment, the steam locomotive using 10 to 15 per 
cent. of the train weight for traction under heavy traffic 
conditions, the electric locomotive using 30 to 35 per cent., 
and the multiple-unit system using any amount desired up 
to 60 per cent, of the train weight. 

The transportation expenses of the South Side Elevated 
Railway in Chicago for July, August, and September, 1897, 
when steam locomotives were employed, were 2:8 cents per 
car mile, while in the same months of 1898 they were 
1:9 cents per car mile, or a saving of nearly 0 9 cent, or 
about 33 per cent. 

Metropolitan District, London. 


Average speed in miles per hour. . 4 134. 
Maximum 5 „ „„ 27. 
Minimum time between consecutive trains 2 minutes. 
Average time between consecutive trains 33 to 4 minutes 
Total weight of train Um... ẽ q 161 tons. 
Average carrying capacity q 450 passengers. 
Weight of locomotivs· e 47 tons. 
Average distance between stations .................. 2, 600ft. 
Time required, in seconds, to reach 25 miles an 

hour, starting from a standstill ..................... 30 seconds. 


The figures in the above table show at once the great 
advantage to be gained by electric traction, by means of 
which a speed of 25 miles an hour could be obtained in 
10 seconds, and by simple calculation it is easy to ascertain 
that this would greatly increase the average speed, and 
therefore decrease the time necessary to do the distance. 

The characteristic difference between the acceleration 
curve of a train hauled by a steam locomotive and one 
driven electrically is that whereas the acceleration where 
steam is used as motive power increases at first slowly, 
following a curve which is nearly tangent to the horizontal 
or time axis, the acceleration curve in the case of electric 
propulsion is represented by a straight line rising very 
rapidly, and forming a very small angle with a vertical axis. 

t may be interesting to mention a few details regardin 
the two large power stations which are now being equipp 
in New York, and which will operate the two large tram- 
way systems of that city—namely, the Metropolitan and 
the Third Avenue. The Metropolitan station is now under 
construction, and will contain 11 direct-connected sets, 
each of 3,500 kw., room for extension being allowed, and 
a . having been foreseen of nearly double that 
amount. The following gives the particulars of the General 
Electric Company's dynamos which will be used. 

The machine will have a frequency of 25 cycles per 
second at 6,600 volts. It will have 40 poles, and will run 
at a speed of 75 revolutions per minute. It will be of the 
stationary armature type, the core being built up of 
laminations 014in. thick. Each lamination has two dove- 
tail projections wbich fit in corresponding slots in a heavy 
cast-iron spider. Spaces are left between the laminations 
at intervals through which currents of air are driven by 
the rotating field and circulating by intimate contact 
with core and windings. The armature winding consists 
of former-wound coils placed in slots in the core and 
retained by wooden wedges, the edges of which fit into 
recesses in the teeth. The field frame consists of a cast- 
steel ring supported upon a cast-iron spider; to this are 
bolted laminated core of sheet iron, the P apg snl of 
which project over and support the copper field windings. 
The field windings consists of copper strip wound on edge 
with paper insulation between turns. The insulation is 
such as to stand a test of 4,000 volts alternating between 
the winding and the core. The exciting E.M.F. is 125 
volts. The collecting rings are of copper, and carbon 
brushes are used. The armature winding 1s tested to 12,000 
volts alternating. The temperature rise of the macbine 
after 10 hours’ run at full load is well under 40deg. C. The 
efficiencies are as follows : 


Per cent. Per cent. 
One and a-quarter load. 90 | Half load ..................... 92 
Full load . 95:5 | Quarter load 88 
Three-quarter load ......... 95 | Inherent regulation 9 


The steam-engines which drives these dynamos are cross- 
compound Allis vertical engines, 46in. high and 86in. low 
pressure cylinders, and 60in. stroke. They will develop 
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4,500 i.h.p. at the rated economical load, and will be able 
to work continuously at 6,000 h.p. if required, and for a 
short space of time they are to be able to work at 7,000 h.p. 
The crankshaft is of solid steel, bored and forged, with a 
hole 16in. diameter the entire length, and it is 37ip. in 
diameter where the wheel and armature are located. The 
diameter of the shaft in the bearings is 34in., and the 
length of the bearings 60in. The flywheel will have cast- 
steel centres, and the rim will be built up of steel plates 
riveted together. The rim will weigh 225, 000lb., and the 
engine itself, complete, about 600 tons, and it is believed 
that as good results as 12jlb. of steam per indicated 
horse-power will be easily obtained. There will be 
several sub-stations, in which will be located step-down 
transformers of 300 kw. each, which will lower the 
voltage from 6,600 volts to 350 volte. At this pressure 
the current will enter rotary converters of 900 kw. each, 
and will be delivered in the shape of a continuous current 
of 500 volts to the tramway system. This company 

rates some 250 miles of tracks, and carries approxi- 
mately 250 million passengers every year. 

The Third Avenue road is now engaged in equipping all 
existing horse and cable lines with electric traction, and 
for this purpose bas just given out a contract for a power 
station which will eventually contain 16 3,000-kw. gene- 
rators. The generators will be very similar to those 
described above, and are being built by the Westinghouse 
Company, who are the sole contractors for the whole work. 
The engines will be marine type (vertical), and are being 
built by the Westinghouse Machine Company. Sub-stations 
with rotary transformers will be used, as in the case of the 
Metropolitan system. 

To give an idea‘of what may be done as regards power 
transmission, the following few figures may be useful: The 
first attempts at this class of work were made during the 
Frankfort Exhibition of 1891, 300 h.p. being satisfactorily 
transmitted a distance of 106 miles with a pressure of 
30,000 volts. Since that time electrical power transmission 
has largely increased, and the results obtained have been 
very satisfactory ; 4,000 h.p. at the present moment are 
regularly transmitted a distance of 85 miles to the city of 
Sacramento, California, at a pressure of 30,000 volts, where 
they are transformed into low-pressure three-phase and 
continuous current for lighting, power, and traction pur- 
poses. At Telluride, Utah, 1,000 h. p. are transmitted 
55 miles at a pressure of 40,000 volta ; 4,500 h. p. are trans- 
mitted a distance of 40 miles to Salt Lake City at a 
pressure of 15,000 volts; 1,400 h.p. are being transmitted 
35 miles to Fresno, California, at a pressure of 11,000 volta; 
2,000 h. p. are being transmitted 30 miles to West Kootenay, 
British Columbia, at a pressure of 20,000 volts ; 10,000 h.p. 
are being transmitted from Niagara to Buffalo, a distance 
of 22 miles, at à pressure of 10,000 volts. All the plants 
are working and giving satisfaction, and have nothing 
experimental about them, and there are hundreds more such. 

In the designing and carrying out of a large system 
there are three points which are frequently overlooked, 
and which may cause a disastrous failure. These are good 
and adequate bonding; thoroughly good insulation, both 
mecbanically and electrically ; and trucks suited for the 
work for which they are intended. As regards the bonding, 
the bonds used should be flexible, but at the same time 
should contain no solder or brazed joint, and they should 
be expanded against the side of holes drilled in the web or 
foot of the rail, and held in place by pins. Bonds of this 
description, when properly applied, can be absolutely relied 
upon, the contact resistance of the bond with the rail not 
being greater than the resistance of the solid bond. With 
regard to the third-rail insulators, very good results are 
obtained by using insulating bolts screwed into base-plates 
which are fixed to the sleepers, cast-iron chairs being fixed 
to the head of the bolts to hold the rails. 


DIscussion, ` 


Prof. Carus Wilson presided in the absence of Sir Frederick 
Bramwell, who was unable to attend in consequence of a severe 
cold. Diagrams and views shown on a screen were liberally 
furnished as illustrating electric traction developments at home 
and abroad. 

. The Chairman said he was sure he shogld only be consulting 
the feeling of all present in expressing his sense of gratitude to 
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Mr. Dawson for having given them so much information on a 
subject of such wide interest. He then proceeded to allude to 
various points suggested by the paper. One of the most important 
considerations referred to was t actical impotence of steam 
locomotives to compete with electro-locomotives in regard to rapid 
acceleration. His own idea, however, was that steam engineers 
were only just beginning to awake up to the importance of design. 
ing steam locomotives for rapid acceleration, and he enterteined 
very little doubt that when they began to find out the serious 
competition of the electro-locomotive they would introduce much 
better results than were at present apparent. 

In the course of the discussion, Sir Trueman Wood said he 
considered the public ought to begin to insist on having electric 
traction on the Metropolitan Railway. When they were drawn 
through those awful tunnels, and through that frigntful atmo- 
sphere in which they were nearly asphixiated every time they 
travelled, they had a right to demand that if anything could be 
substituted for the steam locomotive this should be done. 

In the course of further discussion, electric traction in ita 
various phases at home and in the United States was referred to, 
and a lope expressed that the idea would not emanate from the 
Society of Arts that the trolley system in America was doomed in 
favour of the conduit system, as it was only in Argey circum- 
stances that the more expensive conduit system could be adopted. 
It was also argued that it was our pig-headedness which had kept 
us back in regard to electric traction, with the result, however, 
that when we really did start we did the work well, and much 
better than it was done in other countries. 

Mr. Dawson replied to most of the pointe raised, and welcomed 
Sir Trueman Wood's remarks with respect to, the motive power on 
the Metropolitan Railway. If transformed to electricity, this 
would not only cosb less to work but, a great many more people 
would travel on the line, and of course increase the receipts 
correspondingly. 


QUESTIONS AND ANSWERS. | 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to an estion should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only. 

(QUESTIONS. 
157. What are the points to be attended to in switchboard 
design 1—F. W. P. 
158. Su ing a dynamo (shunt, series, or oompound) fails to 
pe ge © a list of ie faults a defects That oneal be 
vias or tested for, putting them in their proper order. — 


Question No. 151.—Why do most dynamos spark lees with 


carbon than with copper brushes, proper contact being 
given each ? | 


[We have bracketed the first two answers as being equal 
in merit. —Ep. E. E.] | 


Answer to No. 151 (awarded 7s. 6d. ).—W hile it is quite 

a well-known fact that the use of carbon brushes prevents 
sparking in dynamos, it is not easy to give the exact reason 
for their effect. C. A. Carus-Wilson discusses the question 
in his work on “ The Direct-Current Motor,” but expressly 
talks of “ the little-understood action of the carbon brush.” 
With copper brushes on a Properly esme dynamo no 
sparking should occur provided proper attention is given 
to the brushes, but in a power installation, where the motor 
load varies considerably without warning, it is not always 
possible to give sufficient attention to the brush lead, and 
it is in such a case as this that the advantage of carbon 
brushes is most felt, because they can be set in one 
ition for all loads, and afterwards require no alteration. 

he reason, while not at all clear, is probably as follows: 
In the case where the brush is in the theoretically correct 
position —i. e., when it rests on commutator strips whose 
coils have just passed the point where their E. M. F. changes 
sign far enough to allow the reverse current to reach ita 
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proper strength on commutation—there will be no sparking 
at all with any brushes. Assume, however, that the brush 
is in some other position. Then, without entering into 
explanations fully which do not actually come under the 
head of the question, it is sufficient to say that the passage 
of coils under the brush will no longer be done without 
any great change of current, but will rather occur accom- 
panied by a jerk in the current flow in the coil short- 
circuited by the brush. If the brush be too far back, it 
will be actually generating E.M.F. in the wrong direction 
when under the brush ; and as the resistance is low a large | 
current will be set up, which, on the commutator segment 
leaving the brush tip, will cause sparking. And if the brush 
be too far forward, sparking is again caused in equally well- 
known ways. It is evident, then, that a large factor in 
sparking is the low resistance of the circuit composed by a 
single coil and a brush, if the brush be copper. But in the 
case of a carbon brush this is altered, because the contact 
resistance of carbon on the copper commutator is much 
higher than that of copper, and hence, even if the E.M.F.’s 
are generated, the currents are not large enough to cause 
the destructive sparking. The contact resistance of the 
two types was investigated in 1895 by Messrs. E. V. Cox 
and H. W. Buck, who published their results in the 
Electrical Engineer of New York for that year. Besides 
. proving that the contact resistance of a carbon brush is 

igher, they further proved that the friction with a carbon 
brush is less than with a copper brush. This, too, has a 
preservative tendency, because it means that the com- 
mutator will not wear so much, and will hence probably 
remain true longer, so that there will be less unevenness to 
cause jerking of the brushes, another fruitful source of 
sparking. Even if sparking should take place it is not so 
severe with carbon brushes, for this reason, that the carbon 
is softer than the commutator, and hence is more easily 
rubbed away. The effect of the sparking therefore is to 
leave the commutator intact and consume the easily replaced 
carbon brushes. 

Another point is that because of their high contact 
resistance, carbon brushes must be made of greater section 
than copper brushes, The usual density is about 25 to 

5 amperes per square inch of contact surface as compared 
with, gay, 150 to 200 in copper. This means that unless 
the commutators are very long the brushes will be fairly 
thick. This is also an advantage, because if the brushes 
be set so that at no load the point of commutation is just 
at the back of the brush, unless the variation in lead 
is great the point of commutation at full load will 
probably also come under the brush near the front. Hence 
there is no necessity to shift the brush even from a theo- 
retical point of view. And even if the brush by its thick- 
ness covers two or more commutator segments, the gis 
contact resistance will prevent any bad effects from the 
short-circuiting of the extra coils. As carbon brushes are 
of themselves rather soft to stand the tangential pull 
owing to friction, they are often strengthened by baving 
copper wires run up their centre. In other cases they are 
supported by plates inserted in the brush-holder at either 
side. | 

"Though this is by no means an exhaustive reply to the 

uestion, it will give an outline of the probable causes of 
the great advantages of carbon brushes over copper brushes 
under equal conditions, espécially for loads subject to sudden 
variation.—T. C. | 
Answer to No. 151 (awarded 7s. 6d.).—For the proper 
understanding of this question we shall require to dip 
somewhat deeply into the theory of the armature short- 
circuits and the various causes of sparking. In the present 
answer we will, however, assume various strengths for the 
different currents, as the mathematical exposition of the 
values would only unnecessarily lengthen the article without 
making the argument any stronger. 

Let us consider the case of the positive brush—that of 
the negative brush will be the same with the direction of 
the currents reversed—of a bipolar dynamo with Gramme 
. armature supplying 200 amperes to the outer circuit, the 
brush covering approximately 1} segments. Fig. 1 gives 
. & diagrammatic view of part of the commutator and coils ; 
one half of the current flows up the c series of coils and 


the other half up the d series, along the lugs r; s, and i, in 


proportion to the various resistances of these paths, and 
thence to the brush. Now, the condition for non-sparking 
is that at the moment of recession of the segment } from 
the brush there shall be no current flowing from it to the 
brush, or vice versá ; another way which is commonly 
employed of expressing this is, that at the moment of 
recession of the segment / from the brush the coil g shall 
be carrying & current equal in direction and strength to 
that carried by the c series. Now, when two segments are 
joined together by the brush the coil connecting them is 
short-circuited, and a short-circuit current flows round this 
coil; the strength of this short-circuit current depends 
upon (a) the resistance of the coil, (5) the rate with which 
it is cutting lines of force. 

We wil now take three cases: (1) brushes too far 
forward (Fig. 1); (2) brushes too far backward (Fig. 2); 
(3) brushes in the right position (Fig. 3). 


1. In this case the coil g will be in a denser field than 
coil f, and will, therefore, generate a stronger current, as 
the E.M.F. will be greater and the resistance the same. We 
will assume g generates 600 amperes and f 350; then the 
currents flowing in the various lugs will be thus: along 
lug r, 100 amperes due to d series +350 amperes due to 
short-circuit current in f—total, 450 amperes ; along lug s, 
600 amperes due to short-circuit current in g — 350 amperes 
due to short-circuit current in f—total, 250 amperes ; along 
lug r, 100 amperes due to c series - 600 amperes due to 
short-circuit current in g—total, minus 500 amperes: 
hence, upon the lug J receding from the brush, there will 
be 500 amperes broken and heavy sparking, the brush 
wearing away rapidly, as it is positive to the segment. 


Fic. 2. 


2. For the second oase, let us take the neutral plane as 
passing in front of coilg, then, as f will be in the denser 
field, we may assume the following values for the currents 
flowing along the lugs: along lug t will flow 100 amperes 
due to dseries 600 amperes due to short-circuit current 
in f—total, minus 500 amperes ;- along lug-s,.600 amperes 
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due to short-circuit current in f — 550 amperes due to short- 
circuit current in g—total, 250 amperes; along lug r, 100 


amperes due to c series +350 amperes due to short-circuit 
current in g—total, 450 amperes ; and again there will be 
heavy sparking, but the commutator will show most signs 
of wear, as it is positive to the brush. 


3. For the third case the neutral plane will pass behind 
coil f, but nbt so far behind as in case 1; therefore the 
coil g will be in & denser field than f, and will generate à 
greater current. For sparkless commutation g must generaté 
100 amperes, and we will assume f generates 40, then thé 
following currents will flow along the lugs: along lug t 
100 amperes due to d series + 40 amperes short-circuit 
current due to total, 140; along lug s, 100 due to the 
short-circuiting of 9-40 due to short-circuit of f—total, 
60; along lug r, 100 due to c main 100 due to short- 
circuit of g—result, nil; hence there will be no sparking 
at the recession of the segment / from the brusb, as no 
. eurrent is flowing from tho segment to the brush, or vice 
versá. It will be noted that in sparkless commutation the 
brush does not collect equally over its area, but that the 
current is shifted from the toe to the heel. Given this lead 
and good contact, there will be no sparking with any brush. 
Unfortunately, the line of * requisite reversal," as this point 
is named, will not only vary with every alteration in the 
lead, as the density of the field will vary, owing to altera- 
tion in the number of both back and cross ampere-turns, 
but with a steady load it will also fluctuate, in consequence 
of the breadth of the coils, and hence there will be a 
difference in the E. M.F. induced in the short-circuited coils, 
. and, as the resistance of the coils remains constant, there 
will be an increase or decrease in the currents generated. 

As the voltage generated is very low it will only take a 
very small resistance to be relatively very high, and so sto; 
almost entirely these short-circuit currents, and to allow o 
& fairly wide fluctuation in the line of requisite reversal 
without sparking. This is what is effected by means of 
carbon brushes.’ It is frequently stated that this is done 
by means of the higher resistance of carbon, per se, com- 

ed to copper gauze. But this is not so. It is effected 
in part by this, but chiefly by the resistance of contact 
between the carbon and the commutator, which is consider- 
ably greater, whatever care is exercised, than that of 
copper gauze brushes and commutator. If, then, the 
short-circuit currents be eliminated, the c and d currents 
will flow along lugs r, s, ¢ in inverse proportion to the 
resistances of these paths, and it will be readily seen that 
as the segment / recedes from the brush the area of contact 
grows less and less, and consequently the resistance of the 
path through lug r increases, until at last just before 
breaking entirely from the brush the resistance has become 
almost infinite in comparison with that of the path through 
segment m, and consequently the current previously flowing 
along it has dwindled to a vanishing point, and there is no 
current to break, | 

Finally, if the sparking is caused through a flat, bad 
joint on the' belt, or other vibratory cause, carbon brushes 
will intensify it, as the bedding not being so good nor so 
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yielding the brushes will probably jump quite off the com- 
mutator, giving rise to a high and very destructive form of 
induction arc sparking.—F. J. A. M. 

Answer to No. 151 (awarded 5s.).—The subject of com- 


| mutation by carbon brushes, and the consequent diminu- 


tion of sparking, has never, so far as the writer is aware, 
been clearly explained. We may therefore discuss shortly 
the various causes to which sparking of the brushes may 
be attributed, and consider which, if any, of these evils 
might be mitigated by the use of carbon brushes. Below 
is a diagrammatic sketch of a ring armature and commu- 
tator, the brushes and coils being shown, and the direction 
of the current in the coils being indicated hy arrows. One 


coil is short-circuited by each brush, which should in 


ordinary cases cover about one and a half segments 
of the commutator. The time of duration of this 
short-circuit will depend upon the width of the brush, 
the number of segmehte, and the number of revolutions 
per mint and in any cage is only a small fraction of a 
second. In this short space of time, however, the current 
has to be changed in direction, and on leaving the brush 
should be carrying the same current and in the same direc- 
tion as those cofis alréady in the field into which it is 
entering. Meanwhile, however, during commutation a 
current has been generated, by induction, in the short- 
circuited coil. This currént may be very large in Virtue of 
the low resistance of the coil and brush ti 

Here, then, we may have one explanation of the 
phenomenon, for it is natural to conclude that the greater 
resistance offered by the brush tips, if these were of carbon, 
would tend to check the flow of induced currents in the short- 
circuited coil. It is evident, of course, that the actual 
spark is due to the break of circuit when the coil moves 
from position of short-circuit into the field, where the 
current it is called upon to carry will be of the same value 
as that of the other coils already in that field, or, to be 
more accurate, the coils already under the influence of that 
pole. This induced current may be either greater or less 
than the normal current in the armature coils, but in either 
case à spark will result consequent upon the break or make 
as the case may be. In the case of a copper brush, this is 
more readily maintained, and increases if allowed to con- 
tinue, and is more destructive than in the case of a carbon 
brush, which does not present the same facility to this 
"gparking current," and is practically harmless. With 
excessive sparking a copper brush becomes fused and the 
evil increases, while under similar circumstances the carbon 
brush might become incandescent, but with no greater 
resulting damage than disintegration or roughened surface. 

The greater rigidity of the carbon brush is no doubt in 
its favour by permitting of more accurate setting, with the 
entire absence of ragged edges, which sometimes give rise 
to sparking with copper brushes. Anyone familiar with 
the working of dynamos will be aware that the application 
of vaseline or other lubricant is sometimes effective in 
putting a atop to sparking of copper brushes. Where 
carbon brushes are employed, the commutator carries round 
particles of carbon, which, we may presume, effects a similar 
purpose, assisted possibly by the application of a small 
quantity of graphite. 

Other considerations affect the sparking of brushes, bnt 
these bear upon the design of the machine —e. g., self-induc- 
tion, current, number of wires per slot—and would be 
rus da by a substitution of carbon for copper brushes, — 
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Question No. 152.— What are the advantages of high-speed 
engines as rds steam consumption and initial condensa- 
tion of the steam ? | 


Best Answer to No. 152 (awarded 105s.).— This question 
introduces to a certain extent the controversial subject of 
high versus low speed engines. In considering the advan- 
tages inherent to high speeds it will be well to discriminate 
between speed as referred to the number of revolutions 
per minute and piston speed respectively. The term speed“ 
as used in the former sense is entirely a misnomer, as when 
we refer to high and low speed engines we generally imply 
quick and slow revolution engines respectively, and, as a 
matter of fact, it is in this sense that our meaning would 
be construed. It should be borne in mind, however, that 
quick revolution and high piston speed are by no means 
synonymous, as the piston speed of a slow revolution engine 
may easily exceed that of a 5 engine. 

n order to show clearly the advantages of high-speed 
engines as regards initial condensation and steam consump- 
tion, it would be best to ascertain the value of these 
quantities, firatly, by tests of a certain engine at various 
5 and, secondly, by comparing tests between two 

ifferent engines 1 to run at high speed and 
“low speed respectively. For this purpose we have at 
our di l a very complete series of tests carried out by 
Mr. P. Willans, and communicated to the Institution of 
Civil Engineers. From this paper the following tables 
have been compiled, and these show at a glance the effect 
of change of speed on initial condensation and consump- 
tion of steam: 


TABLE I. 


Engine. 


5 — — 


Revolutions per minute.. 130 
Pounds of feed water 

.. used per i. h. p. hour 20°3 | 23°7 
Pounds of feed water 

accounted for ab cut - o 17:9 | 16:6 
Loss pet ib.p. hour at 

ente ! 2˙4 70 

TABLE II 
| 

, 50 70 90 110 

E à taba t all Z: 

i did Baa | Pga | Bae | ^ 44 


Revolutions per minute ...... 400 | 110 | 400 | 110 400 120 | 400 | 130 
Pounds of feed water used 

per i.h.p. bour .............. 39*9|46: 0,32: 040-7 26 934 0/26: 0|31:2 
Pounds of feed water ac- | 

counted for at cut-off ...... 29: 00301023 922:1920'2/19:6/118:4/17:4 
Loss at cut-off, pounds per | 

i.h.p. hour ..................... 10:9115:8| 8:5 ug 6:7|14:4| 7611378 

While these data are most valuable for their complete- 
ness and accuracy, the nature of the various losses involved 
rendered their determination a very difficult matter. 
Leakage losses, radiation losses, and loss due to priming 
are more or less involved, and to ascertain tho precise value 
of these, individually or collectively, is almost impossible. 
These losses may for practical purposes be considered con- 
stant, but from an elaborate set of trials, Mr. Willans 
found initial condensation might vary very largely even at 
constant speed. The tables refer to tests made on both 
compound and simple engines. 
90 


8˙2 
pressure and ratio of cut-off respectively), we see that at 
400 revolutions per minute the loss in pounds of feed water 
per indicated horse-power at cut-off is 1:31, about 5 per 
cent. At 120 revolutions per minute the corresponding 
loss is 5 47lb., about 20 per cent., an increase of 15 per 
cent. Similar figures are obtained regarding the steam 
consumption thus: at 400 revolutions per minute the 
steam 1 ion in pounds per indicated horse-power 
. was 24, which, on a reduction of revolutions to 120, 
increased to 27, an increase of nearly 3lb. per indicated 
horse-power hour, or about 12 per cent. Similarly in 


engine C 405 the change of revolutions from 400 to 


Referring to engine C (which designates steam 
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130 per minute resulted in an increase in loes 
at cut-off of about 18 per cent. In the same 
test we find the steam consumption of 28 ·67lb. 
per indicated horse-power hour at 130 revolutions per 
minute, which is reduced at 400 revolutions to 20°35, a 
decrease of about 14 percent. Similar results are obtained 


from the single-engine tests. Taking engine S 77 ve find 


loss at cut-off due to initial condensation was 10-9lb. per 
indicated horse- power hour at 400 revolutions per minute. 
At 110 revolutions per minute this quantity is increased to 
15:8lb., an increase of 4:94]b., or about 9 per cent. In the 


case of engine S 17 4 reduction of speed results in an 


increase in steam consumption of 5lb. per indicated horse- 
power hour, while the amount accounted for was nearly 
11b. less. The loss thus showed an increase of about 6lb, 
or 15 per cent. 

These tests prove very clearly that considerable reduc- 
tion of steam consumption can be effected by increase of 
speed, while the corresponding reduction of initial con- 
densation, as measured by water accounted for at cut-off, is 
even greater in proportion. There is no doubt, of course, 
that the economy is largely due to the less initial condensa- 
tion, which in turn may be attributed to more favourable 
working conditions in the cylinder—that is to say, these 
become more nearly adiabatic. These are dependent on 
certain other circumstances, but the important bearing of 
periodicity " upon the working conditions will be seen if 
we consider that by increasing our number of strokes per 
minute to infinity a perfect adiabatic cycle would be 
The d f high-speed versus low-speed bears 

e question of high-speed versus low-s engines 

& certain analogy oa bone of 1 well known to 
electrical engineers— viz., high-tension versus low-tension 
supply. For several reasons these discussions have never 
reached finality, the various systems having their advocates, 
each of whom rightly claim 5 for their own under 
certain conditions. The economical working of a steam- 
engine as regards steam consumption and initial condensa- 
tion may not be entirely due to the fact of its panne at 
high or low apan, or, to be more accurate, quick or slow 
revolution. The matter of piston speed and its indepen- 
dence of the revolutions has already been mentioned, and 
there is no doubt that in either case the results 
obtained are controlled in a great measure by certain 
characteristics of design, some favourable, some unfavour- 
able to economical working of steam. High-speed ongines 
are almost invariably vertical, employ 5 steam, 
and compound or triple expansion. The vertical engine 
ps facility for draining water present in the steam, and 
y uniform wear of cylinder reduces leakage past piston to 
a minimum. A number of expansions also reduce the range 
of temperature in each cylinder. It is interesting to note 
that in the case of the Willans engine not only is each 
cylinder jacketed on the upper side by the steam-chest or 
receiver, but the annular piston-rod, with its concentric 
valve-rod, moving from higher temperature to lower, should 
to x great extent do away with initial condensation.— 
A. M. O. 


Answer to No. 152 (awarded 5s.).—Initial condensation 
in an engine cylinder depends upon several things ; amongst 
others, the range of temperature through which the inner 
surface of the cylinder fluctuates during each stroke, or the 
size of the surface of metal exposed to the steam, or, most 
important of all, the time of contact yes, Pur heat is 
exchanged. The influence of time," says Prof. Ewing, on 
whose remarks this answer is based, is especially impor- 
tant, for the whole action depends on the rate at which heat 
is taken up and given up by the substance of the metal. 
The changes of temperature which the metal undergoes are 
mainly superficial; the alternate heating and cooling of 
the inner surface initiates waves of high and low tempe- 
rature in the iron, whose effects are sensible only to a small 
depth, and the faster the alternate states succeed each other, 
the more superficial are the effects.” He goes on to say 
that an indefinitely large number of strokes per minute 
would cause the cylinder to behave like a non-conductor, 
and the action of the working substances would be 
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adiabatic. The conclusion, then, is that thermo-dynamic 
efficiency is increased by running up the speed of an engine, 
all other conditions of working remaining equal. This 
naturally leads to the conclusion that steam consumption 
will also be diminished, if for no other reason than that 
there is less heat absorbed in uselessly re-evaporating con- 
densed steam, and hence more heat is available for useful 
work in the same amount of steam at the same pressure 
and initial temperature. 

All this has been very clearly demonstrated by experi- 
mente, whose results are quoted by Ewing, and are 
abstracted from two papers read by the late Mr. Willans 
and e in Min. Proc. Inst.C.E. for March, 1888, and 
April, 1893, respectively. The first table, taken from the 
earlier paper gives the results of two sets of trials of a 
Willans non-condensing compound engine. In the three 
trials of each set the only thing varied was the speed. The 
following are the results : 


I. Trials with Steam at 90lb.: Expansion Ratio =3'2, 


Speed : revolutions per minute............ 401 211 122 
Percentage of water present at cut- 

off in high-preesure cylinder ............ 5:0 12:6 20:2 
Consumption of steam per hour 

indicated horse-power (pounds) ...... 2:49 25˙3 .. 27 

II. Trials with Steam at 130lb. : Expansion Ratio =4'8, 

Speed : revolutions per minute q 405 216 131 
Percentage of water present at cut- 

off in high-pressure cylinder ............ 117 19:1 297 
Consumption of steam per hour per 

indicated horse-power (pounds) 20:8 21:3 237 


The percentage increase in initial condensation is 
evidently much greater than the corresponding increase 
in steam consumption, but in both the amount varies 
inversely with the speed. Mr. Willans's second paper 
contains the SO NUR table (also quoted by Ewing) 
referring to a “condensing engine with an absolute 
admission pressure of 90lb., and a very moderate ratio 
of expansion (4:8)." The results, which point in the same 
direction, are thus: 
Speed : revolutions per 

minute ere IM 
Percentage of water present 

ab cut-off in the high-pres- 

sure cylinder ................ a 
Consumption of steam pe 

indicated horse - power 

(pounds) 173 . 17868 18:9 20:0 

The above show conclusively that the effect of high speed 
is to diminish both the initial condensation and the steam 
consumption per indicated horse-power in an engine, and 
therefore to increase its thermo-dynamic efficiency. If the 
above results be plotted, it will be easily seen that the con- 
densation and consumption both go up very rapidly as the 
speed is diminished more and more. This, of course, applies 
only to the range of the experiments given here. n- 
sidered with reference to thermo-dynamic efficiency ouly, 
therefore, high speed is a distinct advantage. Its other 
effects do not enter the scope of the question, and there- 
fore need not be discussed here.—T. C. 


ELECTRIC LIGHTING BILLS FOR LONDON. 


401 301 198 116 


12:2 17 9 20°9 


The County of London and Brush Provineial Eleetrie 
Lighting Bill. 
(Concluded from page 439.) 


The Select Committee of the House of Commons engaged in 
considering Bills for the extension of electric lighting and elec- 
trical energy in London sat again on Tuesday, Sir W. Coddington 
presiding. 

Mr. ER, Q.C. (for the promoters), said that the pro- 
moters had asked for provisional orders to enable them to supply 
with electricity the districts of Fulham, Battersea, Bermondsey, 
Rotherhithe, Lewisham, Lee, Greenwich, Eltham, Poplar, 
Bethnal Green, Hackney, and Stoke Newington. They applied 
for these powers months ago, but as late as April 4, when the 
committee were dispersed for the holidays, letters were received 
stating that the Board of Trade were not satisfied that the 
consent of the local authorities should be dispensed with in 
respect to any of the districts included within the area of 
supply.” The promoters had written to the Board of Trade 
to ask if they would not hold local enquiries in the districts 
concerned, but the Board of Trade had made up their minds in 


station was the most economical in the kin 


the matter. The Bill would therefore have to be amended, and 
the representatives of most of the districts had been told that 
they need not appear further before the committee. Clause 10 
in the Bill, providing for the renewal and repair of electric 
cables, would have to be omitted, and other clauses would have 
to be modified. The promoters would still ask for powers to lay 
mains through Shoreditch, Bethnal Green, Islingten; White- 
chapel, Battersea, and Lambeth. 

Mr. WoksLET Taror, Q. C., for the London County Council, 
said that what had taken place showed the inconvenience of the 
course adopted in promoting a Bill the lesser half of the object 
of which was disclosed within its four ers, while the poaa 
half was concealed. He did not know what attitude the London 
38 Council would be inclined to assume towards the altered 


The CHAIRMAN said that the action of the Board of Trade in 
putting off their refusal of the provisional orders for so long 
seemed rather discourteous, but the committee had no jurisdio- 
tion in the matter. 

Mr. Rickarps, for the Chelsea Waterworks Company, 
declared that the action of the promoters so far as his clients 
were concerned had been vexatious, and asked for costs. 

Mr. Vesey Knox applied for costs on behalf of the district 
of Loe; Mr. WEDDERBURN, Q. C., on behalf of the Blackheath 
and Greenwich Electric Lighting Company; and. Mr. Lewis 
Cowakp on behalf of the parish of Fulham. E 

The committee reserved their decision on the applications 
for costs. | 

Mr. WoksLEVYW TavLoR said that he proposed to take no 
further action on the Bill, but to reserve the right of the 
London County Council to ap at a future stage. He would 
suggest, however, that it might be well for the committee to 
throw out the Dill so as to enable the promoters next year to 
come forward with a new and more carefully conducted 
measure. If the preamble were passed it would be well to 
insert a clause sonfering on the London County. Council powers 
of purchase. 


Counsel and witnesses having been heard on behalf of the 


Lambeth and Camberwell Vestries, 


Mr. E. MANVILLE, consulting engineer to the Vestry of 
Shoreditch, said that about 50 miles of electrical mains were 
already laid in that district, and he considered that it would be 

ticularly objectionable to lay down further eleotrical mains. 

n the year ended March last the electrical undertaking of the 
Vestry supplied 1,030,000 units at a cost of a little over 14d. per 
unit, this low cost being due to the fact that steam was supplied 
from the dust destructor free for the purpose of P 


ucing 
electricity. With the exception of Edinburgh, the 


oreditch 
om. 


Cross-examined by Mr. Pember, Witness admitted that 
owing to the compactness of the area supplied one square 
mile—the service was carried on in advantageous circumstances. 
There was still room for electrical mains to be laid along the 
High-street. 

Mr. Vesey Knox afterwards addressed the committee on 
behalf of the Shoreditch Vestry, contending that as a local 
authority it was doing the work of supplying electricity well, 
efficiently, and at a cheaper rate than any other body or com- 
pany within the Metropolis, and in these circumstances ought 
to be treated by Parliament with the greatest consideration. 

The committee then adjourned. 


On Wednesday, counsel were about to proceed with the case, 
Dod had occupied four days of the time of the committee, 
when 

The CHAIRMAN said: I may say the committee do not think 
it necessary to hear any more evidence in opposition to this 
Bill, as they have come to the conclusion that they cannot pan 
the preamble. The applications made by Mr. Rickards, Mr. 
Vesey Knox, Mr. Wedderburn, and Mr. Louis Coward on 
behalf of their clients for costs, the committee have considered, 
and have decided not to allow. 

The Bill is therefore lost. As originally framed it affected 
the districts of St. Mary, Newington, Hackney, St. Mary, 
Stoke Newington, St. Matthew, Bethnal Green, St. Leonard, 
Shoreditch, St. Mary, Battersea, Fulham, St. Mary, Lambeth, 
Bermondsey, Ro-herhithe, Poplar, Whitechapel, Lewisham, 
Lee, Greenwich, Camberwell, Wandsworth, etc., but, owing to 
the decision of the Board of Trade refusing provisional orders 
without the consent of the local authorities for the supply of 
electricity to the districts, many of these were dropped out of 
the Bill.—The Times. 


The Association of Municipal Electrical Engiueers.—The 
annual summer meeting of this association is this year to be held 
at Bristol, Mr. H. Faraday Proctor being the president. The date 
fixed for the gathering is Wednesday, June 14, and meetings will 
be held each day up to and including Saturday, June 17. Visits 
are being arranged to Cheltenham and Bath and the various 
electrical works in Bristol. The full programme and time table 
will be published shortly. 
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LEGALITY OF CONTRACTS. 


The latest phase of the City lighting imbroglio is 
interesting, though at the same time somewhat dis- 
heartening. According to this latest development, 
the agreement between the City authorities and the 


City of London Company is null and void, because 


some members of the authority were more or less 
interested in the company or the company’s ancestor 
at the time the agreement was made. "This may be 


good law, but under the circumstances lacks the least 


grain of commonsense. We are not going to argue 
as to the position of either company or autbority if 
counsel’s opinion as to the illegality of the agree- 
ment is supported; we are more concerned to 
call attention to a wider issue. If—and we 
assume it is correct—this agreement between 
the City and the company is illegal, then 
we contend there are not half a dozen agree- 
ments between local authorities and companies 
existing in the kingdom which are strictly legal. 
Most of those interested in electrical work can 
recollect the developments introduced by Gramme, 
Jablochkoff, Swan, and Edison, and the fanfarade 


of applause that greeted the lighting of some of the 


streets of Paris. The electrical exhibition at Paris 
in 1881 proved to many people that artificial lighting 
by means of electricity was not only possible, but 
commercially practical. The number of people thus 
convinced was small, and belonged mostly to manu- 


facturers of electrical apparatus, together with a few 
‘capitalists. 


They saw a new field of profitable 
industry opening if they could convince users to 
use the wares offered and capitalists to embark 
the necessary capital for production. Unfortunately 
in one way, but fortunately in another, company 
promoters tried to rush investors before the time 
was ripe for action, and while many men made 
money—legitimately or otherwise, according to the 
opinion of him who loveth or who loveth not the 
promoter—as many lost money, and a cloud rested 
upon & promising industry. The scandalous pro- 
motions of the early eighties served one useful 
purpose, in that they made the multitude con- 
versant with the term electricity," and from more 
or less costly and unsuccessful experiments made 
the multitude acquainted with the might be" 
of electric lighting. Then came the time of the 
stalwarts, the time of those who had studied the 
question, who knew what could and what could not 
be done. It was they who bad to convince timid 
users that the new illuminant was more excellent 
than what had gone before, and bravely they 
buckled to their task. Where were they to get 
support, where to get capital when they got 
purchasers? It seems to us, and to those who are 
fully acquainted with the subject, that so far as 
street-lighting was concerned—and at that time 
street-lighting involved private lighting—that is, 
then so far as general lighting was concerned, the 
only method possible was to approach the members 
of the local authorities. If the members of the 
authority, or some of them, were convinced as to 
the superiority of the light, how could they show 
their conviction? The political purist will say by 
their votes. Just so; but at that time votes 
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were of academic value only. The question was 
not only, do you support, but how much do you 
support; and without the monetary support of 
influential men at that time the extension of 
electric lighting would have been long delayed. 
The authorities were afraid to take up the work 
themselves. ‘‘It was still in its infancy," was the 
cry, and the ratepayers’ credit was closed with a 
snap. Consider the position, not as it is now, 
but as it was then, and of a mau who invested 
his money to help bring about an improvement, 
invested, too, at a time when 99 per cent. of his 
friends would have told him that he might just as 
well throw his money into the Atlantic Ocean for 
all he would get, we say that man deserves a 
generous share of praise, and not au inequitable 
legal censure. In the particular case made promi- 
nent, do the people who preach so fervently on 
the subject know how long or how arduously 
men worked to convince the City Fathers of 
the suitability and the necessity for the light? 
Have they ever considered the difficulties that 
existed in those days to get capital, and how 
necessary it was to follow the demands of the 
philanthropist and to show how much" the 
sympathy was worth? We are not lawyers—we 
do not pretend to be so; but we say that if the 
agreement between the City and the City Company 
resulted in the introduction of the electric light into 
the City--and tbe agreement is worth a brass 
farthing 


that agreement because one or two or half a dozen 
of the members of the authority had shown their 
sympathy by investing money—investing at a time 
we say most people thought such investment 
utterly valueless. They invested because they 
believed in electricity, not because they were 
assured of dividends, for at that time the latter 
point- was one of a very doubtful nature. But we 
have far outrun our space, and must leaye for 
some future time the showing up of the avarice 
which is at the bottom of all this bother. Why 
cannot there be a little honesty among the 
municipal socialists; let them state plainly the 
intention of grabbing everything proved worth 


having by private enterprise? Why not buy 
honestly, if you want it ? 
CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


THE TELEPHONE CRISIS. 


Sim, — In my letter, for the insertion of which in your 
issue of the 7th inst. pray accept my best thanks, I referred 
to one aspect of the telephone question which has been 
mentioned by sundry correspondents in the daily papers as 
an example of the danger to the future of telephony if 
what may be called free trade in the industry is inaugu- 
rated by the Government Bill. I mean the aggravation of 
the complications in the working of inter-switchroom com- 
munication, if telephone areas and the trunk lines are 
controlled by independent authorities. 

In. his letter to the Times of the 11th inst., Mr. F. E. 
Baines describes it as “the allocation of two ends. of a 
Government wire to independent communities in no way 


to the company—then no court of 
justice and no honourable man ought to dispute 


under its control, and with possibly antagonistic views of 
management.” I think that we are bound to assume that 
the Government means to give their scheme a fair chance, 
and that as soon as possible. First, they will grant licenses 
to bond fide undertakers, whether those bodies are local 
authorities or companies under the auspices of local 
authorities. Second, that the Act now under considera- 
tion will deal with the wayleave question, and give to local 
authorities the same legal powers for running wires or for 
ranting permission to do so as are now possessed by the 
Potae General, Third, that licenses will be renewable 
beyond 1911 for separate telephone areas if conditions of 
efficiency and rates of charges to be settled by a competent 
‘ope authority are fulfilled and upheld. Thus capital to 
now invested will be secured against arbitrary confisca- 
tion. The National Telephone Company fulfilling the same 
conditions will be on the same footing as their competitors, 
if any, in the respective areas in which they will be still 
at work in 1911. Fourth, that in the next few years all 
those portions of the country which áre now not àllotted 
as telephone areas will be so appropriated and occupied by 
undertakers licensed by the Post Office. Lastly, that the 
Post Office will see their way to fall in cheerfully and 
loyally with a scheme, the inherent complications of which, 
whether the control is divided or not, can in no way be 
surmounted without cordial co-operation by the service 
which provides the trunk wires, and which would exist in 
another form and with equal disabling offect if the unity 
of management consequent dh nationalisation were brought 
about. 

In the first instance, let ua consider the subject from the 
Post Office point of view. By the classification described 
in my previous letter, the Dapartment are relieved of all 
responsibility for the machinery, mechanical and physical, 
by means of which 19 out of 20 “ talks” will be conducted. 
Only the subscribers in Class I. will have anything to do 
with the Post Office. The ‘‘calls” on the switchroom by 
both classes of subscribers giving a number (and name in 
case there is more than one exchange in the area) will be 
dealt with as at present, but the calls of the Class I. 
subscribers will have to be identifiable by the switchroom 
clerk, so that she will not be misled by any attempt of a 
Class II. subscriber to obtain an advantage to which he 
is not entitled. Thus from possibilities of complication 
95 per cent. of the talks may be eliminated by classification. 
| Ónly when a Class I. subscriber requires to “talk” 
outside his area with a Class I. subscriber in other areas 
and on other lists does a new factor operate. First, he 
must be identified as a Class I. subscriber, and then he 
must take his turn on the trunk wire that is available; and. 
lastly, when his “call” reaches the distant exchange system. 
the subscriber he calls must be again identifiable as in. 
Class 1. He then takes his chance of delay by his corre-. 
spondent being engaged or inattentive in the same way as. 
if he was trying to “ get through” to any subscriber on his 
Qwn system. 

Now, what has to be realised, and is little understood, is 


admitting that (1) the lines and instruments used with 


Class I. are the most efficient that can be installed ; (2) that 
the trunk wires are in perfect order; (3) that the switch- 
boards are the best of their kind; that then sub-division of 
supervision over the three sections of the road cannot at 
the moment affect either way the consequences of (a) 
inefficiency at the switchboards, and (b) inattention of the 
subscribers. | 

I repeat, the Post Office must reserve the right to specify 
the pattern of the switchboard, and of the instruments, etc., 
of the Class I. subscribers, before granting to any exchange 
aystem the power and right to use the trunk lines. If the 
switchboards are good enough for inter-communication 
outside the area, they will undoubtedly be suitable for all 
the purposes of switching Class I or II. subscribers within 
the area. 

Next as to the complaints arising out of difficulties which . 
prevent or delay the accomplishment of the conditions to 
allow of conversation —i. e., of a talk. In telegraphy the 
complaints from the public particularise no part of the 
operation of transmission of a telegram, only the resulte as 
affecting the accuracy aud punctuality of the delivery of 
the written document. In telephony the user is the 


* 
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operator; in fact, does what in telegraphy is called the 
‘commercial " part of the work, as distinguished from the 
“engineering” part. In effect there is a new condition, 
with no parallel in telegraphy—namely, the operator (who 
in telegraphy is the telegraph clerk) and the user are one. 
Hence the user, instead of being in the position of com- 
plainant only of mistakes and delays, is also in a position 
similar to that of the telegraph operator, who is directly 
dependent on the efficiency of the machinery by which he 
Operates, and upon whom the efficient working of tbat 
machinery, if it is in working order, depends. 

In telegrapby, if anything is wrong, the clerk initiates at 
once the operation by which it is put right, reports to the 
executive, whose duty it is to remedy the defect, and has 
arecord on his slip or message form, or diary, of what 
happened. There is no waiting for the receipt of the 
complaint from the user, and the tedious correspondence 
through the bead office, the cause of the fault (again to 
use a telegraphic term), is known, and the remedy applied 
long before the person consciously or unconsciously incon- 
venienced has moved in the matter. 

In telephony all is different, and fortunately 95 per cent. 
of the “trouble” need never be heard of outside of the 
immediate area of the responsibility of the management in 
charge of that area. Hence the necessity of the users 
being in direct and immediate speaking communication 
with the manager responsible to them for the area within 
which they are subscribers, and of the allegiance of the 
manager being due to the service of the subscribers and to 
nothing else. The efficient working of each local telephone 
exchange system must depend on its being self-contained, 
and on the personal relations between the users and the 
management. The occurrence of difficulties or delays, if 
their investigation is to produce improvement, must, for 
the reasons I have given, be immediately reported to the 
responsible management; and this will only be possible 
when the persons who complain, and who investigate and 
remedy complaints, are on the spot. Empbatically, the 
importance of this condition is increased when it is recol- 
lected that one frequent cause of complaint essential to 
telephony is inattention ; that the only way to cure this is 
by bringing it home to the delinquent, who in this case is 
one of the users; and that, unless traced and brought 
home at once, in nine cases out of ten the facts are forgotten 
or inaccurately remembered, and the lesson for future 
avoidance of similar causes is lost. 

I claim to have proved that amongst all the examples in 
the management of human organisations in existence in 
which de-centralisation is beneficial, there is none more 
striking than that of the telephone industry. If tbe Post 
Office assumes the responsibility, centralisation is abso- 
lutely unavoidable. There is no organisation in the world 
in which centralisation is so emphasised as in the Postal 
Telegraph Department. If the Post Office through local 
postmasters (the excellent representatives of the Depart- 
ment) in every locality attempte to provide local manage- 
ment of this kind I describe as essential, there is less 
probability of securing efficiency from a gentleman who is 
charged with the multifarious postal, money order, and 
other local businesses aadertaken by the Post Office 
(greatly to the benefit of the public) than from the one 
telephone expert, whose experience and practice has been 
devoted to nothing else, whose calling will in future 
become more recognised, and whose whole energy will be 
enlisted in the efficiency of his own system as compared 
with those in its neighbourbood. 

Lastly, is it not clear that increased local efficiency will 
all tend to the general efficiency upon which the successful 
working of tbe trunk wires must depend, and, as I have 
said, is it not clear that classification, which, by the way, is 
much more simple than tbe so-called “toll” system, 
advocated by the Post Office experts, is the key to the 
future success of the service? At the same time, there is 
nothing to prevent classification and the “toll” system 
being worked together.— Yours, etc., C. E. WEBBER. 


tee aD 


IMPROVED INCANDESCENT LAMPS. 


SIR, —I am very pleased to forward you an idea pares 
do an incandescent electric lamp, which you may publis 
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in your paper if you wish. The filament of this lamp 
is en in a continuous tube of mica (as shown in the 
accompanying sketches), which is fixed rigidly into the 


Filament Enc e 
with Mica Tube. 


h - Vol Lamp, showing 
High. Vo e Tubes 


brass collar of the lamp. The advantages claimed by this 
lamp are (1) that the filament will be protected from 
being shaken to the sides of the bulb, and hence may be 
extensively used for shiplighting, or for all purposes 
where the lamp has to be moved about; (2) increasing 
the brilliancy of the light.—Youra, etc, R. H. WAITE. 


[We publish the above letter and illustrations as asked, 
but are afraid that Mr. Waite will find that there are 
insuperable difficulties in the way of manufacturing this 
improved lamp. To make mica tubes of the form shown 
is the first difficulty, and the next will be to get the 
carbon filament into them, while it is doubtful even then 
if the tubes could stand the temperature of the filament 
when incandesced.— Ep. E. E.] 


REVIEWS. 


The Slide-Rule Practical Manual. By CnanLES N. Pick. 
WORTH. Fifth edition. Messrs. Emmott and Co., Limited, 
New Bridge street, Manchester, and 157, Strand. Price 28. 


The fifth edition of this manual, which has been revised 
and enlarged, is a work which should find a place on the 
bookshelf of every engineer after he has perused the same 
and gathered from it the useful hints on the working of 
that great labour-saving device, the slide rule. In the 
preface the author comments on the fact that four editions 
of the manual have been exhausted in practically as many 
years. In this edition a number of additions have been 
made, and a large part of the book is entirely re-written. 
One part in which great improvement has been effected 
is in the tables of conversion factors. These conversion 
factors are exceedingly useful for changing units in one 
system to measurements into another. The author com- 
mente on the fact that in the usual way it is difficult 
to set the zero of one acale exactly opposite the point of 
the other ecale required when converting, say, ounces troy 
into grammes, or feet per second into metres per hour. To 
get over this difficulty the author has carefully prepared a 
ist of divisions on each scale. At each the same result is 
obtained by placing these two different gradations, or lines, 
opposite each other. For instance, in the firat case, if the 
9 on one scale is placed agairíst the 28 on another, the exact 
ratio is obtained, whereas in the second case all that is 
required is to place the 7 on one scale against the 128 
division on the other. This operation is much easier than 
trying to get the zero mark against the part of the scale 
representing 18:288. The author carefully explains the 
principle on which the slide rule works, and then 
proceeds to describe in detail the best and shortest 
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way of calculating with it in both simple and involved 


cases. Examples are given of technical computations in 
mensuration, steam-engine designing, in calculating the 
ratios of driving pulleys, horse-power, water-wheels, the 
selection of screw-cutting gears, and so on. The author in 
the last part of the book describes the various calculators 
designed on the Baucher type, and long-scale slide rules of 
the Fuller type. A little information is also given on the 
design of slide rules for specific calculation. To anyone 
who has not professionally had experience in working the 
slide rule, this book will be found an invaluable assistant 
to the rapid acquiring of à comprehensive knowledge of an 
instrument which should be in all engineers’ hands. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 14. . 

Royal Institution. —At 9 pm., Earth Currents and Electric 
Pici ud by Prof. A. W. Rücker, M. A., D. Sc., Sec. R S., 

Institution of Junior Engineers. —At 8 p. m., Piles and Pile. 
Driving," by Mr. H. C. Reid, M. I. J. E. 

SATURDAY, APRIL 15. 

Institution of Junior Engineers.—At 3 p. m., visit to the works 

of the new Vauxhall Bridge. 
WEDNESDAY, APRIL 19. 

Royal Meteorological Society.—At 7.30 p.m., ''Soil Tempera- 
ture," by Henry Mellish, F. R. Met. Soc. Some Phenomena 
Connected with the Vertical Circulation of the Atmosphere," 
by Major-General H. Schaw, C.B 

THURSDAY, APRIL 20. 

Royal Institution. —At 3 p.m., ‘‘The Atmosphere," by Prof. 
Dewar, M. A., LL.D., F. R S., M. R. I. 

Institution of Civil Engineers. —At 8 p. m.. Magnetism,” by 
Prof. J. A. Ewing, M. A., F. R. S., M. I. C. E. 

| FRIDAY, APRIL 21. 

Physical Society.—At 5 p. m., Effect of a Solid Conducting 
Sphere in a Variable Magnetic Field on the Magnetic Induc- 
tion at a Point Outside,” by Mr. C. S Whitehead, M.A. 
Demonstration of Richarda’s Method cef  S'andaidieiug 
Thermometers, by Mr. R A. Lehfeldt, D.Sc. 

Institution of Civil Eogineers.—At 4 p.m., Redelivery of Prof. 
Ewing’s Lecture on ‘‘ Magnetism.” 


TELEPHONES.* 
BY JOHN GAVEY. 


GENERAL. 


The invention of the speaking telephone, which was the 
outcome of the labours of Page, Reise, Graham Bell, Edison, 
Hughes, and numerous successive inventors, has entirely 
modified the means of rapid and accurate intercommunica- 
tion, not only within limited areas, but. betweeen cities and 
towns many hundreds of miles apart, and this method of 
communication, which is proving such a rival to the older 
form of telegraphy, has aroused such widespread interest 
that your council have thought it desirable that a paper on 
the subject of telephones and telephone exchanges should 
be laid before you. 


THE TELEPHONE RECEIVER. 


Although many forms of receiving telephones of varying 
degrees of merit have been designed, it is only necessary 
here to refer to the first perfect articulating telephone that 
was practically used—namely, that invented by Graham 
Bell It may be said that not the least remarkable feature 
of this invention is the fact that since ite introduction in 
the year 1877, beyond the mere perfection in its manu- 
facture, it has been fouud impossible to effect any material 
improvement in the type of instrument then introduced 
when used as a receiver. At the present the original 
drawings or diagrams prepared for the first public lecture 
on the Bell telephone still serve for purposes of illustration. 
A very brief description only of this receiver is necessary. 
Bell's telephone as now used comprises a permanent magnet, 

referably of the horseshoe type, with a small coil of insu- 
ted wire surrounding each pole-piece. Opposite these 
pole-pieces is placed a thin diaphragm of soft iron, which 
is set in vibration when undulating or vibrating currents 


* Paper read before the Society of Arts on April 12, 
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traverse the coils. This telephone can serve both as a 
transmitter and as a receiver, but in practice it is now 
used only for the latter purpose. Fig. 1 illustrates its 
present form. 


THE TELEPHONE TRANSMITTER. 


The modern telephone transmitter is based on the 
discoveries of Hughes and Edison, on the fact that loose 
or imperfect contacts, preferably of carbon, when subjected 
to vibrations, vary their resistance to the passage of an 
electrical current, and that within certain limite this varia- 
tion bears a direct relation to the amplitude and to the 
frequency of the disturbing variations. Thus, musical or 
articulate sounds, producing sonorous vibrations in the 


air, impinge upon.a diaphragm and set it in vibration, and 


if this diaphragm press upon or set in movement loose 
contacts of a suitable character, a corresponding variation 
arises in the resistance of the circuit of which these 
contacts form part, and a current of electricity traversing 
the circuit can be made to describe precisely the same 
curves as those due to the sound waves. It is the function 
of the receiver to convert these electrical curves into 
mechanical vibrations, and thus to reproduce actual 
sound. The action of speaking by telephone thus involves 
a number of successive transformations of energy. The 
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Fig. 1, - Beli Telephone. 


FIG 2. - D ckert's Granular Transmitter. 


sound waves, which impinge on tbe diaphragm of the 
transmitter, set up mechanical vibrations, which give rise 
to electrical undulations. These undulating currents 
traverse the connecting wires, causing variations ip the 
magnetic field of the receiving telephone, and setting up 
vibrations in the diaphragm similar to those which origi- 
nated the disturbance. In this manner music and speech 
are reproduced. Innumerable forms of carbon micro- 
phones have been devised. In some cases pencils of hard 
carbon rest loosely in sockets formed in carbon blocks 
attached to the diaphragm of the transmitter ; in one form— 
still largely used, with single-wire circuite—a button of 
carbon rests against the diaphragm, but the most effective 
transmitter consiste of small granules of carbons enclosed 
between two carbon discs, one of which is fixed, and the 
other free to vibrate. In the design of a transmitter care 
must be taken to provide against the vibrations of the 
diaphragm causing an actual break of the circuit, as this 
gives rises to disagreeable sounds, and renders speech 
inarticulate. The two former types of transmitter are 
subject to tbis defect should the speaker shout or approach 
too closely to the telephone, but with the latter it is 


siderable force, without rupture of the circuit, so that it is 
well adapted, not only for intercommunication on short 
lines, but also for use on long trunk circuits. The various 
types of receivers and transmitters are fully described in 
the text-books, so that it is not necessary to refer to them 
at large at the present moment. 


Tug CIRCUIT. 


When the telephone was introduced as a practical instru- 
ment it was discovered that it formed by far the most 


delicate detector of alternating or vibratory currents that 
had been placed in the hands of the scientific investigator 


or the practical electrician. When joined to a single wire, 
the circuit of which was completed through the earth, and 
which was in proximity to other circuits similarly joined 


up, innumerable noises were heard when the neighbouring 


wires were worked. Disturbing secondary currents, some due 
to earth leakage, some to electrostatic, and some to electro- 
magnetic induction, were generated by the adjacent working 
currents, so that if these were used for telegraphic purposes 
buzzing and frizzling sounds were heard on the telephones of 
such intensity as to render speech impossible. On the other 
hand, if the neighbouring circuits were used telephonically, 
and were in excess of a certain length, the conversation 
held on one circuit could be heard on all the neighbouring 
ones. When, however, two wires were used to form a 
complete metallic circuit, and whea they were so placed in 
regard to all neighbouring wires that the average distance 
between any one of the latter and the two former was the 
same throughout, then the E. M.F. due to induction in one 
of the wires of the circuit was equal to and opposed to tbat 
in the other; no disturbing currents circulated, there was 
no leakage from earth, and a silent circuit was provided, in 
which nothing interfered with satisfactory speech. As 
early as 1881, when the first Post Office telephone 
exchange was opered, the Department erected metallic 
circuits, and this policy has been adhered to through- 
out. Most ef the other administrations and com- 
panies throughout Europe and America, however, started 
with single-wire circuite, and this is one of the prin- 
cipal causes of the dissatisfaction which many members 
of the public bave felt with the telephone service. To 
reduce the overbearing between neighbouring single-wire 
circuite, it was found necessary to use somewhat imperfect 
transmitters, which only admitted of good articulation 
when the users spoke in gentle tones, and even then the 
circuits were noisy, inefficient, and unsatisfactory. In 
justice, however, to those who started on these lines, it 
must be said that in the early days of telephone exchange 
work there was no form of insulated wire thoroughly 
adapted for use for underground purposes, and it was 
practically impossible to erect aerial wires in the enormoua 
numbers that soon became necessary to provide metallic 
circuits for the large exchanges that rapidly arose. 
Guttapercha and indiarubber insulated wires were very 
costly, they took up much space, and their static 
capacity was so high that the limit of distinct speech 
was soon reached. The invention of paper-insulated air- 
space multiple cables has led to a revolution in telegraphic 
practice. They are relatively cheap, they take little space, 
a conduit that would hardly hold 80 guttapercha wires 
will accommodate 400 wires insulated with paper, and the 
static capacity of the latter is but one-fourth that of the 
former, which practically means a fourfold increase in the 
range of speech when underground circuits are in use. 
[Specimens exhibited.] All European and American adminis- 
trations and companies have availed themselves of this 
new form of underground cables, and at present about 
three-fourths of the exchange service in these countries is 
provided by means of complete metallic loops. Their use 
is being rapidly extended, so that within a relatively short 
period the single-wire telephone exchange circuit will be a 
thing of the past. It may, however, be well to refer to the 
fact that for long-distance speech over trunk lines con- 
necting distant places we are still practically restricted to 
the use of open wires, for the relatively high static 
capacity and the considerable electrical resistance of the 
small conductors used in these paper cables, although not 

very detrimental on short lines, would render speech 
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possible to speak close to the transmitter, and with con- 


over long distances utterly impracticable under present 
conditions. | | | 
THE SWITCH. 

In its elementary form the history of the modern switch- 
board extends back to the early days of telegrapby, for the 
most serious problem which has confronted telephone engi- 
neers—namely, the ready method of placing a large number 
of subscribers in rapid 'and simultaneous intercourse 
with one another—arose in & minor degree when public 
telegraphs were first inaugurated. It was obviously 
impossible to erect wires between every two individual 
towns throughout any country, and in order to avoid 
re- transmission of messages at intermediate pointe—i.e., 
the writing dowa of a message received at B from Station 
A on one wire, and the sending of it to Station C on another 
wire—a system was devised by means of which all the 
circuits in a central office were terminated on a series 
of brass bars fixed horizontally on a suitable base, 
and a second series of suitable bars was fixed at right 
angles to and insulated from the former. The two lots 
of bars were pierced with holes and provided with pegs, 
and it was possible to make direct connection between 
any two of the horizontal bars on which the telegraph 
circuits were connected by inserting pegs through these 
into one and the same vertical bar. [Old type switch 
5 This was termed an Umschalter switch, but 
it gradually fell into disuse, as it was soon found to be 
more speedy and more economical to transmit the 
messages by writing them down at one instrument and 
handing them to another operator to send over the second 
instrument, rather than to wait till both the circuits 
were free and ready to be connected through direct. 


(To be continued. ) 
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INSTITUTION OF ELECTRICAL ENGINEERS, Apr. 13. 


At last night's meeting of the Institution the following were 
the candidates balloted for : 


Members. —H. M. Peikert (P.O. Box, 1804) Johannesburg, 
S.A.R. ; F. J. Satchwell, Lightfoot-road, Hornsey, N 

Associate Members, —F. J. W. Ashlin, 30, Thornhill-road, Hands- 
worth, Birmingham; S. G. Brown, Van Buren, Bournemouth. 

Associates. — L. E. Auglagnier, 63, Church-road, Hendon ; J. 8. 
Barnes, Cud worth, near Barnsley ; N. E. Beves, care of Messrs. 
P. C. Middleton and Co., Limited, 6, School-bill, Aberdeen, N. B.; 
Lieut. F. M. Close, R. E., R. M. Academy, Woolwich, S. E.; 
G. R. Drummond, 75, Ohnrch.lane. Obariton, S. E.; W. J. 
Ferguson 27, Arnuld-street, Rugby; Stephen Arther Hardstone, 
National Telephone Company, Oxford-court. Cannon-street, E. C.; 
William Richardeon P. Hobbs, H. M. S. Vernon,” Portsmouth ; 
V. Martos, Budapest, Hungary; J. B. McIndoe, Scottish House- 
to-House Electricity Comnahy, Limited, Coatbridge; K. J. 
McMullen, 1,.South-street, Redditch ; E. Shenpard, 20, Bucklers- 
bury, London, E C. : A. Sims, Ferreira Gold Mining Company, 
Johannesburg, S A.R. ; F. H. Wilson, 5, Sunnyside, Chelmsford. 

Students, —G. H. Burgmann and OC. F. Farlow, Faraday House, 
Charing Cross.road, W.C.; E. A. Rosenheim, B.Sc, 1, Croxteth- 
road, Princes Park, Liverpool; G. Stevenson, 36, Roslea-drive, 
Deunietoun, Glasgow; G. N. M. Tyrrell, 11, Norfolk-equare, 
Hyde Park, W.; F. R. Webb, Randalstown, co. Antrim, Ireland. 


ELECTRIC LIGHTING IN THE CITY. 


BOARD OF TRADE ENQUIRY. 
( Concluded from page 418.) 


Sir Courtenay Boyle, at the Guildhall on Tuesday, resumed 
the enquiry instituted by the Board of Trade into the question 
whether there should be a competitive supply of electricity in 
the City. The three electric lighting companies desiring to 
obtain such access were the Charing Cross and Strand Electricity 
Supply Corporation, Limited, the Smithfield Markets Electric 
Supply Company, Limited, and the Metropolitan Electric 
Supply Company, Limited. The existing company, the City 
of London Electric Lighting Company. was represented by Mr. 
Pope, Q.C., Mr. Cripps, Q.C., Mr. Freeman. Q.C., and Mr. 
Roskill ; the Smithfield Company by Mr. Balfour Browne, 
Q. O., and Lord Robert Cecil; the Charing Cross by Mr. Shiress 
Will, Q.C., and Mr. Sidney Holland ; the Metropolitan Cum- 
pany by Mr. Fitzgerald. Q.C., and Mr. Moon; and the 


Corporation by Mr. J. H. Gray. 


POSITION OF THE CORPORATION. 
Sir CourTENAY Boye asked whether the Corporation were 
prepared to supply evidence or tender other information 1 
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done under the control of Culonel Haywood, but I was acting 
‘aa his chief assistant. ; 


Mr. Gray intimated his intention of calling the City Solicitor, : 
‘who would communicate the result of a meeting of the Common 
Council on the previous day 9 . 

Mr. H. H. Crawrorp, the City Solicitor, then put in the 
. resolutions passed at that meeting. He also handed in a copy 
of the opinion of Mr. Danckwerts, and remarked that he had 
been instructed to consult other counsel as to the validity of 
the existing agreement with the City Company. The resolutions 
were as follows : i 


**(a) That evidence be tendered, on the resumption of the 
` gaid enquiry, by Mr. Engineer, in accordance with the request 
of Sir Courtenay Boyle.” 

` “(b) That, in view of counsel’s opinion, Sir C. Boyle be 
informed that the Corporation prefer to withhold further 
evidence: at present, thus leaving itself free to consider the 
providing its own supply.” | 

„(e) That if, notwithstanding the terms of the agreement 
- with the City of London Electric Lighting Company referred to 
in the resolution of the Court of Common Council of Feb. 23, 
1899, the Board of Trade see fit to exercise the power conferred 
upzn them by Section I. of the Electric Lighting Act, 1888, 
this Court is of opinion that the Board of Trade should not 
. grant more than one provisional order, for the reason that a 
multiplication of the systems of supply would be prejudicial to 
- the interests of the Corporation when the time comes for them 
to take over the responsibilities of electric undertakers.” 

* (d) That this Court is of opinion that the Board of Trade 
should not dispense with the consent of the Corporation, unless 
in the case of an applicant who is prepared to accept the inser- 
tion in the provisional order of such terms and conditions as 
‘will secure the immediate and future interests of the private 
consumers and the public." ; 

** (e) That should the Board of Trade decide to grant competi- 
tion in the City, it should be subject to the Corporation having 
the right to purchase the whole of the undertaking. whether 
within or without the City, on terms to be previously agre 
upon by the Corporation and set out in the provisional order." | 

** (. f) That provision should be made in any provisional order 
to guard against the possibility of combination between two 
. competing undertakers to the disadvantage of the electrie light 
consumers and of the City of London." | 


Sir Courtenay Bortz remarked that one of the resolutions 
gave a right to the Corporation te purchase any undertaking; 
whether within or without the City. 
It was pointed out that that was a purely optional matter. 

Mr. Pope said a right had been reserved by the Corporation 
to purchase wihout having regard to the interests of the 
citizens. 

THE City ENGINEER'S EVIDENCE. 


Mr. D. J. Ross, the City engineer, stated that he had been 
connected with the City for the last 28 years. He for many 
years was the chief assistant to the late Colonel Haywood, being 
associated with him in the first installation of the electric light 
in 1870. From an engineer's point of view, there was no 
doubt the laying of mains within the City would cause a 
very large amount of public inconvenience. He was 
present when the laying of the mains took place in the City 
in 1892 and 1893, and this interfered with the  traffiq 
very seriously indeed. To his knowledge £30,000 was spent 
in relaying the pavements alone. He thought it was very 
possible that the cost of electric light would be cheapened by 
competition. The Corporation possessed very strong power 
indeed under the Sewers Aot of 1848 for controlling publiq 
companies in opening up the streets. It would be possible tq 
reduce the inconvenience to a minimum if the work were carried 
out continuously, and by night. There were a great many 
subways within the City, and a considerable number were under 
the control of the Corporation. The space beneath the pave; 
ments in the City was in nearly all instances ocoupied by pipes 
or mains of some kind, consequently any new mains would 
have to be laid in the carriageways. The City Company was, 
under Section 30 of the existing agreement, liable to a fine 
of ld. per lamp in cases of failure, and these penalties were 
deducted from the half-yearly account with the company. The 
fines in 1892 amounted to £119 on a total payment of £35,541; 
in 1893 to £136 on £11,946 ; 1894 to £138 on £12,785 ; 1895 
to nearly £137 on £12,819 ; 1896 to £362 on £12,841 ; 1897 to 
£352 on £12,955 ; 1898 to £156 on £12,927. This showed an 
average in fines of about £200 a year for seven years. 

Mr. Pore asked the witness how he accounted for the cir- 
cumstance that the shortcomings of the summer seemed to 
exceed those of the winter. —The Witness said he believed the 
City Company had renewed many of its cables, and in 1898 it 
appeared to be in a better position to perform its business. 

Mr. Pore : I presume that originally the City mains were 
laid under the supervision of the Corporation under the Act of 
1848 ?— Yes. : TEM: 
Mr. Pore: Did you as the city engineer superintend the 
laying, of those mains under the footwaysi—The work wag 
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Mr. Pore : You exercised justas much control as you thought 


necessary to cause as little public inoonvenience as possible 
That is so. 


inconvenience. 


Such immense operations must necessarily cause 


Mr. Pope: If a second company were to come in, that incon- 


venience would be largely increased /—Yes ; from the fact that 
the carriageway would have to be used for the mains instead of 
the footway. 


Sir Courtenay BovLE: About these penalties—are they 
penalties relating to public or private lighting 1—They relate 
entirely to the public lighting. : | 

Mr. Surress Witt: Do you think chat competition in elec- 
trio lighting in the City of London would be a publio 
advantage 1—I can scarcely answer that. we: 

Mr. SHirEss WILL: Do you say that because you have no 
opinion on the subject, or because of your official position 1— 
Well, until all the circumstances are elicited, it is very difficult 
to express an opinion. 

Mr. Suress WILL: You say the City Corporation have 
stringent powers for controlling persons breaking up the 
streets /—Exactly. The witness went on to say, in further 
cross-examination, that he did not think that any competing 
company or companies could yet the whip hand of the Cor- 
poration under the powers that that body possessed. Great 
public inconvenience must follow the breaking up of the streets. 
In parta of the City—in Cheapside, for instance—there was an 
enormous number of tubes and pipes underground. It was 
impossible ty find a place to put anything else in. There was 
no new element introduced, but the mains, he thought, were 
larger and probably more numerous than was the case outside. 

Mr. BALrouR Browne: Is it your duty to report to the 
Corporation on any shortcomings in particulars relating to the 
public lighting ?— Yes. 7 

Mr. Batrour Browne : You said that you thought competi- 
tion would result in a reduction in the price of eleotric light }— 
I think that is obvious. | — | 

Mr. Batrour Browne: Your public lamps are supplied by a 
continuous current, and private consumers are supplied by an 
alternating current — Les. "a i ; 

Replying to Mr. FirzaERALD, who said he could not find a 
single place where the charge was as high as in the City of 
London, the WirNEss said he himself could not tell of a place 
where this was higher. A | ; 

Mr. Gray: In your opinion would the public put up with 
the inconvenience caused by the breaking up of the streets if 
they were assured that the price of electric light would be 
reduced ?—I think that would form a very strong factor for 
consideration. 

Replying to Sir Courtenay Boyle, the WrrNESS said it was 
impossible for him to estimate the number of householders. in 
the City who would be inclined to use the eleotric light if it 
were cheaper. 

Mr. Gray intimated that this was as far as he was in a 
position to carry the case for the Corporation at present. 

Mc. Pork said that before he addressed the Court he would 
like to know exactly the position of the City. 

Mr. GRAY understood that it was arranged at the previous 
meeting of the enquiry that the Corporation should speak last. 

Mr. Porz remarked that this would be absolutely unfair. He 
added that he must know the views of the Corporation. before 
he spoke. 

Sir Courtenay Boy Le suggested that Mr. Pope might apply 
for leave to reply if the Corporation had anything to say. 

Mr. Pore intimated that he was quite ready to accept that 
course. * | 

A Witness RECALLED. 


Mr. W. H. PATCHELL, engineer of the Charing Cross and 
Strand Electricity Supply Corporation, was then recalled and 
examined on certain matters in respect of which he had 
pee to give information before the adjournment for the 

aster recess. He stated that the total units sold by his com- 
pany last year amounted to 3,241,331. After deducting the 
total used for motive power (103,003) there would be left 
5,138,528 units, which were used for lighting. The total 
revenue was £58,985. 3s. 2d. Allowing £1,582 10s. obtained 
from the supply of motive power, it- would leave £57,402. 
13s. 2d. as the revenue from lighting. The witness then went 
on to show that the average price worked out at 4:389d. per 
unit used for lighting if the power units were deducted, as 
against the company's published figures of 4:567—the difference 
being 022. The average price per unit sold for motive power 
was 568d. He was also examined as to the load curve of his 
Stations. 

THE Crrv Company’s CASE. 


Mr. Pore, on behalf of the existing company—the City of 
London —said it seemed to him that the attitude of the Corpo- 
ration was one of the most important factors to be considered 
in.this case, and the main point of the argument he had to 
submit would be based upon that. He would asgume.that that 
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attitude was correctly described in the resolutions submitted 
that morning. He did not think that in discussing the effect 
of the first clause of the Act of 1888 he need go back to the 
Act of 1882. Nor was he disposed to discuss the question as to 
whether the agreement between the Commissioners of Sewers 
and the City of London Company was or was not a valid 
agreement. This was a matter which lay between the 
company and the Corporation, and was not ore that 
was very relevant to the enquiry. The simple question was: 
Is the attitude of the Corporation such as to give consent 
to the admission within the City area of a new competitive 
company? If it was not, then he should contend that no such 
special circumstances existed in this case as would justify the 
Board of Trade in dispensing with that consent, and that, there- 
fore, Clause 1 of the Act of 1888 would practically decide this 
question. The eonsent of the local authority was a condition 
precedent to the granting of a provisional order, and some 
special circumstances must exist for the Board of Trade to pass 
over the consent of the local authority. What other sort of 
circumstances would justify that Board in dispensing with 
the consent of the local authority? Clearly the advantages of 
competition could not be described as such as it was something 
that was common in every case. Yet he could only find this 
advantage of competition as the reason why an order should be 
given. The question was not whether ab initio competition 
should be allowed in the City, but whether the Board of Trade, 
having decided that this was not desirable, they should seek to 
disturb that arrangement now without the consent of the 
contracting ag or the local authorities. He contended 
that it would be a great hardship for any other company 
to be allowed to enter and pick out the eye, so to speak, 
of the existing company by supplying electricity at the par- 
ticular points at which the supply was the most profitable. 
What was the attitude of the City? It certainly was not con- 
sete to competition, and he did not think it had offered 
refusal. With reference to the resolutions by the Cor- 
poration the previous day, he understood them to mean that the 
City authorities did not desire to disturb the existing arrange- 
ments unless a way could be seen of taking the electrical supply 
into theirown hands. If, however, those arrangements were to 
be disturbed, then the Corporation desired that the change 
should be made under certain conditions. On the part of the 
Corporation there was neither consent nor a definite refusal. If 
the existing aa was void, the Corporation asked to be 
left alone until it was decided what to do in regard to obtaining 
possession of the supply. The position, he admitted, was an 
awkward one for both ies if the agreement was void, as 
most onerous conditions under which the City Company laboured 
were determined, not by the provisional order, but by the agree- 
ment in question. Among other things, the public lighting was 
so determined. It was a matter for grave consideration on the 
part of the City, and it was a question whether it would throw 
open the whole of the public lighting. That might be one of 
the effects of the agreement being declared void. It only 
showed how important it was that the Corporation should be 
left alone, as it did not know its present position. The City 
might consider it advisable to supply its own electric light, and 
it might also ask the Board of e that there should be no 
interference at present with its right to determine its own 
position. As to the claims of the other companies, he might 
say A plague on all your houses." He would leave them to 
settle amongst themselves which was the worst. It seemed to 
him, looking at the series of resolutions which had just been 
adopted by the Corporation, that that body did not wish to be 
interfered with, and that it wanted to consider what its present 
position was in the event of counsel’s opinion being found to be 
correct. He thought the City was wise, even if it was looking 
to its own interests rather than to the fairness the present 
supply company had a right to expect from it, in asking the 
Board of Trade to let it alone and to decide whet would be to the 

eneral benefit of the citizens. Cheap electric lighting might, 

owever, be bought too dearly, and the inconvenience paused by 
the introduction of a competitive supply might. be greater than 
the subsequent benefits of a cheaper supply. No strong case had 
been made out against the City Company as to its inability to 
perform its work, and certainly the failures reported would not 
justify the Board of Trade in believing that the company was 
unwilling to do its duty, or too careless to fulfil its obligations 
to the consumers. What were this company’s shortcomings ? 
It seemed to him that they meant rather the shortcomings of 
two special occasions. Of course, every electric light company 
might be liable to occasional default. The only cases in which bad 
service had been alleged was when the fog of last winter brought 
an unusual stress of demand upon the resources of the conpany. 
As regards the public lighting, it could not be a bad service when 
the penalties enforced were in the slightest proportion to the 
amount of service rendered. During one six months only 
£36. 5s. 5d. was paid upon a total amount of £12,000. If, 
then, there was no serious default on the part of the company, 
what justification was there for the Board of Trade to disturb 


the relations of the company with the local authority if the 


latter did not come to the Board and ask for this? On the 


other hand, the company were deserving of very great con- 
sideration. | 
THE CORPORATION SILENT. dE 


Mr. Gray, on behalf of the Corporation, said he had no 
observations to make. 

Sir Courtenay Boye asked if the Corporation desired to 
say anything at-any time, or was it proposed that there should 
be a temporary adjournment of the enquiry so that the position 
of the Corporation might be considered. 

Mr. Gray said unless some of his learned friends made state- 
ments that he should be bound to reply to, he did not propose 
to say anything more either on that or on any future occasion. 


METROPOLITAN COMPANY. 


Mr. FrrzakRALD (for the Metropolitan Company) said the 
position of the Corporation had been consistent throughout. 
They found themselves in a difficulty, owing to an agreement 
between the Commissioners of Sewers and the Brush, or what- 
ever company it was, that originally got these provisional 
orders. Having referred to the opinion of Mr. Danckwerta, 
he said the Commissioners of Sewers professed by that contract 
to grant the exclusive right for supplying for private purposes 
within the City, which they had no power to do. The Corpora- 
tion thought they had no right to depart from what had been done 
by their predecessors, and ought not to give their consent to com- 

etition. It was obvious from the tone of the resolutions whioh 
bad just been acoepted that that body desired to leave the Board 
of Trade to deal with the present applioations in whatever way it 
thought best for the publio interest. Having referred to the 
necessity for competition, and the circumstances which justified 
this in the City, he said it had been urged that the City Com- 
pany was unable to cope with a November fog. But fogs were 
not peculiar to that area. West of Temple Bar these were quite 
as bad as they were east of it, and if competition were permitted 
within the City it would soon be seen that that great local 
phenomenon—a November fog—would be successfully com- 


‘batted. He referred to the evidence which was given before 


the adjournment with respect to St. Bartholomew's Hospital. 
The governors of that institution desired to have it lighted 
with the electric light, but found the price Y eere 
as £2,000 a year would have to be add to their 
lighting bill to admit of this, Notwithstanding that it 
was à largo and charitable institution the governors found 
they could get no reduction. If the hospital had been situated 
a little further to the westward, a company might have been 
found to supply electric lighting at a reasonable cost. Referring 
to certain clauses in the agreement which were stated to be a 
hardship upon the City Company, he would remind the Board 
of Trade that the private lighting part of the concern, the most 
profitable portion of the undertaking, could be purchased 
upon most favourable terms, while as to the public lighting 
being unremunerative, it was a common practice, and for 
very good reasons, for companies to supply that current at 
a cheaper rate, one reason being that a large sum of money 
was annually received in respect to it. This sum in the present 
case was £13,000 per annum. Another reason was that it was 
used fora longer time than the demands required by private 
lighting, and were it not for the public lighting the machinery 
would not be continually in use. Any company would be 
willing to take up the contract on the terms on which the City 
Company held it. Having referred to the Smithfield Company, 
which up to now had said so little in its own favour as to make 
him reluctant to rob it of its own ment, he proceeded to 
review the position of the Charing Cross Company. In con- 
clusion, he said that if competition was to take place in the 
City supply, as he believed it would, that competition should be 
allowed by the Board of Trade to the Metropolitan Company. 


CHARING Cross Company’s OASE. 


Mr. Surress WILL, for the Charing Cross Company, referred 
to the position occupied by the Corporation as contained in the 
resolutions. The Corporation said it had left itself in the hands 
of the Board of Trade, for in those resolutions there was not a 
single word of assent or of objection to any of the companies. 
It had determined to loyally abide by the existing agreement as 
long as it stood. That was the reason why it had tied its hands 
and its tongue. But its recently resolutions did not 
suggest that the Board of Trade should stand still and do 
nothing. Nothing was to be gained by delay. If the Cor- 
poration possessed the right of supply, would the demands 
which were now made for competition be met? He denied 
that this would be met, and said the City would be left just 
where it was at the present time. With reference to the 
resolution advocating the right to purchase an undertaking 
outside the City, he did not think this was scarcely a reasonable 
or a business-like one. It would pee mean that the 
Board of Trade should give up its rights, leaving. its discretion 
wholly in the hands of the Corporation. The Charing Cross 
Company, however, would be ready to meet the Corporation in 
this way—they would be perfectly willing to keep separate the 
generating station or stations that would supply the City, so 
that the City could purchase in case they ever desired to do 
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so. Of course his company proposed to begin the supply from 
the existing generating station, but it would be compelled to 
secure other generating stations, and these would be kept 
distinct. Referring to the price charged by his company for 
current, he mentioned that its record in this respect was a good 
one, as also in meeting the wishes and demands of its cus- 
tomers. The average cost of its light was 4°38d., as compared 
with 5:22d. charged bythe City Company, and 5:2d. bythe Metro- 
politan Company. The Charing Cross Company was also prepared 
to Increase its power to 360,000 lamps. At present there was 
a demand for 142,000 lampe. With regard to the Smithfield 
Company, it had a grievance to urge, and this was that it 
supplied public light free to the avenues of the market to the 
tune of £900 per annum. He urged that the Corporation in 
making such an arrangement with that company had acted 
contrary to the policy of the Acts of 1882-8. No local authority 
in the exercise of a discretion given it ought to make any 
bargain of the kind. i 


THE SMITHFIELD MARKETS COMPANY. 
Mr. Batrour Browne, in his address on behalf of the 


Smithfield Markets Company, referred to what he called the. 


laboured address of Mr. Shiress Will and the melancholy speech 
of Mr. Fitzgerald. He then urged that, as the City had neither 
assented nor dissented in regard to the matter before the Court, 
there was clearly a case for the intervention of the Board 
of Trade. He drew attention to the fact that a petition 
bearing 10,000 signatures had been signed in ‘favour of 
his company’s proposal to supply the City. This com- 
pany was already there with the consent and encouragement 
of the Corporation, and as it was the only company whose 
whole works when completed would be located within the City, 
and could be purchased by the Corporation, it ought to be the 
first to be allowed to compete. In making the bargain it did 
with the Smithfield Markets Company for the free lighting of 
the avenues referred to, he denied that the Corporation had 
departed from the Act of 1888. His company had the refusal 
of several sites in the City for extended accommodation, and 
it was prepared to pledge itself to duplicate the supply of 
electric lighting there in a shorter space of time than any other 
company. 

Mr. Grav intimated his desire to say something with reference 
to the Smithfield Company. 

Sir Courtenay BoyLEg asked whether the Corporation had 
power to purchase a portion of an undertaking or a generating 
station outside its own district, independently of any powers 
conferred by the Act. 

Mr. GRAY said yes, and the Corporation were buying outside 
their own district at the present time. 

Sir Courtenay BovrE said he understood that the Corpora- 
tion possessed powers which other bodies did not enjoy. 

Mr. Gray wished now to say that the Corporation desired 
most distinctly to state that it did not recognise the Smithfield 
Company in any shape or form. 

Mr. BaLrovR Browne: You are getting your supply for 
nothing, and receiving £900 a year from us. We are giving 
the Corporation a great benefit, and I do not think it gracious 
for them to try and repudiate it. As to the power of buying 
outside the City, I should like to see where they get that. 

Mr. Pore said he had nothing further to say. 


CONCLUSION OF THE ENQUIRY. 


Sir COURTENAY BoyLe: The matter will receive the most 
careful consideration, and the Board of Trade will comníunicate 
with the Corporation before coming to any conclusion in the 
matter. I should like to add that I am very much in the 
position of the lady in the story-book, who listened to three 
eloquent suitors for her daughter's hand and could not get the 
daughter to tell her which of the suitors she preferred. 

Mr. Batrour Browne: Don't take the rich suitor. 

Mr. Pore : Then she did not give her consent at all. 

This closed the proceedings. 


— . — — 
MANCHESTER TRAMWAYS. 


The question as to whether the electrical energy required 
for the proposed electric tramways in Manchester shall be 
supplied by the electric light department, or whether the 
Tramway Committee shall erect their own generating 
works, is now being considered by the Corporation. The 
Tramways Committee has, says the Manchester Guardian, 
had two reports before them. One of these is the report 
of Mr. Parshall to the Glasgow Corporation, in which 
separate works for the traction plant is recommended. The 
second report, by Mr. Wordingham, is directly opposite to 
this course. Mr. Parshall’s report was given verbatim in 
our issue of March 24, p. 379. The following is a résumé 
of Mr. Wordingham's criticism of this report. 


conclusions which Mr. Parshall has arrived at in 
the case in Manchester would be wholly misleading, and would 
result in disastrous waste to both the tramways and electricity 
departments. Although the two cities are identical in many 
respeots, as, for instance, in acreage, population, method of 
tram traction as adopted in Glasgow and proposed in Man- 
chester, etc., yet the great difference between them in the 


Mr. C. H. Wordingham says he believes that to apply the 
Glasgow to 


matter under consideration is that whereas the Glasgow 
Corporation are already committed in respect of their lighting 
to a system which is unsuited for a large tramway network, in 
Manchester the question of tramways has been kept steadily in 
view by Mr. Wordingham from the beginning. He says: My 
scheme was devised so as to be equally applicable to both lighting 
and traction.” In dealing with the question of the overlapping 
of the load in traction and lighting Mr. Wordingham acknow- 
ledges that for three or four months of the year the maximum 
loads may overlap. This would not, however, occur during the 
remaining eight or nine months, and even in the period when 
they did they would not do so for more than four hours per 
day at the utmost. Dealing with the statement that the 
machinery used for lighting is commonly of a different type 
from that for traction, Mr. Wordingham says that ‘‘ the type 
of machine used in Manchester is absolutely identical for the 
two purposes, and in the new station the high-tension switch 
gear will be common—that is to say, the current which passes 
through it will be used for both purposes." In reply to the 
suggestion that a greater range of voltage is permissible in tram 
haulage than is desirable in electric lighting, Mr. Wordingham 
does not think that ‘‘ large variations of pressure are desirable 
even in traction work. They mean diminished efficiency of 
transmission, and this would have the disadvantage—to which, 
I think, the Tramways Committee would attach great import- 
ance— that the light given by the lamps in the cars would 
fluctuate, and I understand that they intend to make a feature 
of comfortable cars. This comfort would be destroyed if the 
light were constantly flickering.” The figures which Mr, 
Parshall gives of the comparative cost of energy for traction and 
lighting respectively are accepted by Mr. Wordingham so far as 
they relate to the latter, but he is careful to point owt that Mr. 
Parshall’s estimate as to the cost of haulage is purely hypo- 
thetical, and that experience may prove it to be wanting in 
accuracy. Mr. Wordingham adds: I do not wish to dispute 
Mr. Parshall’s figures, but I do say that if Glasgow, with a 
purely traction station, can attain them, Manchester, with a 
combined station, using exactly the same system of generation 
and distribution, can beat them." In opposition to Mr. 
Parshall, Mr. Wordingham thinks that a combined system will 
result in an economy of staff. He ‘‘cannot agree that a 
different class of attendant is required by the two kinds of 
work." Ia his own scheme for Manchester they have abso- 
lutely the same kind of plant to attend to in both cases." 

In dealing with the subject of Combined Stations Else- 
where," Mr. Wordingham points out that in Bristol (an illustra- 
tion on which Mr. Parshall relies) the lighting is in the hands of 
the Corporation, and the tram service is supplied by a private 
company. In Manchester both lighting and traction are in 
the hands of the Corporation, and neither department has an 
interests to serve other than those of the ratepayers generally." 
In Sheffield the lighting and tram services have recently been 
acquired by the Corporation ftom private companies. The 
plant of the lighting company is unsuitable for tram haulage. 
Mr. Wordingham says that ‘‘ the absence of combined stations 
in the United Kingdom is not to be wondered at, seeing that 
there are 80 few traction stations." He does not know of any 
town in the United Kingdom in which the municipality is 
operating lighting and tramways from separate stations. Halifax, 
Blackburn, and Plymouth have combined stations. In those 
towns in which there aretwo distinct stations it will be found 
either that both are in the hands of companies, or one is in 
the hands of the corporation and the other in the hands 
of a company." Mr. Wordingham does not believe that Con- 
tinental or American practice can be taken as a sure guide 
in this particular matter, since the conditions obtaining there 
are so widely different. Dealing with the broad principles of 
his scheme of combined lighting and traction for Manchester, 
Mr. Wordingham points out that it presents the following points : 
** The generators are common to lighting and traction, and the 
same generator supplies both loads simultaneously ; the high- 
pressure maios are common to both loads, and the same 
mains suffice for both simultaneously; the static transformers 
and rotary converters are common to both loads, but the same 
set does not supply lighting and traction simultaneously, though 
they are entirely interchangeable. The combination of the two 
undertakings renders it possible to have a larger generating 
Station vill less c^st for attendance per unit generated. It 
also reduces the losses from idle plant, etc. The cost of super- 
vision is also minimised. Under a dual system the repairing 
staff would require to be duplicated. Another advantage of 
combination is the reduction in the amount of spare plant 
required. If a dual system were adopted it would involve the 
* great inconvenience to the public of opening practically the 
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same routes twice over when a single opening would suffice.’ 
Corresponding gains would follow in the size of the mains 
themselves.” Mr. Wordingham concludes his report as follows : 
** I trust that I have plainly demonstrated that in Manchester, 
whatever may be the case in other towns, there is everything 
to be gained by both the tramways and electricity departments 
by the combination of their respective undertakings. I am 
convinced, and cannot too strongly urge, that were the idea of 
separating the two generating stations carried into effect, both 
committees would bitterly regret having abandoned their 
original intention, and that at no very distant date." 

The foregoing reports were discussed at a special meet- 
ing of the Manchester Tramways Committee which was 
held on Tuesday. Mr. Boyle presided over a large 
attendance of members, and after a lengthy consideration 
of the whole subject it was decided that a special committee 
should be appointed to confer with the Electricity Com- 
mittee in regard to the generation of electrical energy for 
the working of the tramways. Messrs. Boyle, Wainwright, 
Wilson, Bishop, M’Cabe, and Plummer were selected to 
represent the Tramways Committee, and they were also 
empowered to obtain such advice and assistance as they 
might deem to be necessary. 


HANLEY ELECTRICITY WORKS. 


From the accounts of the Hanley Corporation electricity 
works just issued it appears that the total expenditure up 
to Dec. 51, 1898, amounts to £60,785. 7s. 11d. We give 
herewith tbe revenue account, general balance sheet, and 
statement of electricity generated, sold, etc., for the past 


year: 
REVENUE ACCOUNT. 

Dr. Generation of Electricity. £ ad. 
Cual, including carriage, etc............. £1,398 8 0 
Oil, waste, water, and stores ............ 330 15 1 
WY BOR Pom iana an fans 2 vansarene 777 14 11 
Repairs and maintenance as follows: 

buildings, £140. 11s. 10d. ; engines, 

boilers, £527. 13s. 4d.; dynamos, 

transformers, etc., £140. 14s. 10d. ; 

other machinery, instruments, etc., 

. £16. Os. 9d. — 825. Os. Od. ; less old 
material, £26. 4s. Gd. 798 18 3 
— — 3.305 14 3 
Distribution of Electricity. 
Wages to linesmen, eto. .................. 80 1 4 
Maintenance of mains, less £7. 5e. 

funds 59 12 7 
Maintenance of meters, switches, 

fuses, and other apparatus on con- 

sumers’ premises .......... Reed ode eacus 166 12 0 
Maintenance of apparatus at distri. 

- buting stations ........... . 114 12 3 
— 420 18 2 
Public Lamps. 
Attending and repairs ............ N 349 18 10 
Renewals of lamps F 36 9 1 
— — 386 7 11 
Rente, rater, and tages 553 6 6 
Management Expenses. 
Salaries—engineers’ department 536 1 2 
Scationery and printing l 21 6 10 
General establishment charges, less 
£3. 35. refunded........................... 30 4 5 
— 587 12 5 
Law and parliamentary charges e 2 9 6 
Special charges—insurances, ee. . 33 14 7 
Total ex pen liture . . 5,995 3 4 
Amount carried to net revenue accoun; ........ ..... 2420 1 4 
£7,715 4 8 
. Cr. £ s.d. 
Sale of current per meter esee 6.141 2 
Public lighting CC 1.345 0 0 
Rental of meters and other apparatus on consumers 
remis es sse o dud EE o tu 214 13 8 
Sale and repairs of lamp eene 14 8 10 
7,715 4 8 
GENERAL BALANCE-SHEET. 

Dr. x Liabilities, £ a d. 
Capital account—amount received ........................ 46,110 0 0 
Overdraft on account of loans eanctioned............... 14,675 7 11 
Sundry creditors ............ . us seses sues eerte 329 18 10 
Net revenue account—balance due to general 

district rate account . ꝗ 376 12 7 
Balance %%% ĩ ⅛˙ uu semen seas 2,264 5 5 

£63,756 4 9 


Cr. Assets. E s.d. 
Capital account amount expended for works ...... 60,785 7 ll 
Scores on hand at Dec. 31, 1898 : coal, £63. 6e. 8d.; 

oil, waste, etc., £37. Is. 8d. ; general, £222 4a... 322 19 4 
Sundry debtors fer current supplied . 2568 2 9 
Other déDtOFl. 35r devotas CER EE PE vanes oon dastccadsnss 80 1 9 

£03,756 4 9 

STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity 5 PA anita ............ i ToS 551,959 
ublic lamps 4 

Quantity sold.. { Private 5 by meter e.. 355,753 f 474,247 
Quantity used on works.............. e E AERE. 5,109 
Total quantity accounted for .................... E 479 356 
Quantity not accounted for ................. ...... Tm 71,908 
Number of public lamps ..... 4 . " 133 
Total maximum supply demanded (kilowatts)... ........ sé 460 


——. —— fe 


NEWCASTLE TRAMWAYS. 


The following is the full text of the report by Mr. W. 
George Laws, the city engineer of Newcastle-on-Tyne, on 
the question of the introduction of electric tramways into 
that city. The report is dated April 5, 1899, and is 
addressed to the chairman and members of the Tramways 
Committee. It reads as follows : 


On Feb. 21 the Council passed the report of the Tramways 
Committee, with the proviso that they should have a report 
from myself, and from an expert, as to whether ''in the 
streets in the centre of the city some system other than over- 
head traction is practicable to be worked in conjunction with 
the overhead system in other streets." In carrying out my 

art of this combined report, the Council will expect me to 
dwell chiefly on the effect on our streets of adopting a whole- 
sale system of poles and overhead wires, as against some other 
system in which all the apparatus is kept below ground, or, 
better still is absent altogether. As to the practicability of 
such system, its cost of installation and working, they will 
naturally be guided chiefly by Prof. A. B. Kennedy, the gentle- 
man they have chosen to report thereon, at the same time as 
myself. At the same time, having for some years now been 
gathering materials for formiug à judgment on the many pro- 
posed systems, and that without any preconceived prejudice for 
or against any of them, I hold myself free to express the result 
of such examination, and the opinions formed, even at the risk 
of travelling out of my own domain. Indeed, one cannot help 
believing that a practical, common-sense opinion from outside is 
often of more value as between rival systems than that of 
experts, who are, quite naturally, biassed in favour of the system 
with which they are most familiar. 

It is to be regretted that the attention of the special com- 
mittee has been confined within such narrow limits, and that 
they have not at least glanced at other systems, of which there 
are several, that are all worth serious consideration ; and it is 
the more to be regretted since there have been very evident 
signs that the question of whether or not the atreets are to be 
encumbered by poles and wires, would be a prominent factor 
in the popular decision on the choice of a system. Possibly it 
may be that the very decisive action of the Corporation in deal- 
ing with overhead wires put up by other authorities has lulled 
the public into a sense of security that their interests were quite 
safe in the hands of so vigilant a body of representatives, and 
it has not occurred to them as likely that the Corporation, after 
firmly and successfully insisting that the Post Office authorities, 
for instance, should remove their telegraph wires from the 
North-road as an eyesore and a nuisance, would themselves, 
within so short a time, actually propuse to reinstate that eye- 
sore in another form, and so as to be even a greater nuisance, and 
that not only on the North-road but even in the central streets 
of the city. They will naturally ask, ‘‘ Why this change of 
opinion? And is it warranted ?" 

It seems to me a pity that the committee did not in their 
report even touch on this aspect of the tramway question, or 
by their enquiries into other possible systems fortify themselves 
with arguments to meet the objections that were certain to be 
raised. That they have somewhat tardily seen their error, and 
endeavoured to rectify it by what is practically a confession, 
that even their main conclusion may have to be modified or 
reversed, seems to be a confession of weakness that has seriously 
jeopardised the fate of their present Bill. But it is not for me 
to criticise their action further than is absolutely necessary to 
explain the position, and I will only say that, in my humble 
opinion, it would have been wiser to have accepted the sugges- 
tion of Alderman Sir Chas. Hamond, and gone to the Council 
and the ratepayers with the definite and logical conclusion : 
** We advise you to adopt the best system of electrical traction, 
whatever that may be, as against cable." "That they would 
have certainly carried, and would have been in a strong, logical, 
and unassailable position. 

To return to the points on which my opinion is more particu- 
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larly asked—‘‘ What is best for our streets?” I have always 
been a consistent opponent of interference in any way with 
the surface of our streets, and have viewed with alarm the 
increasing tendency to allow them to be obstructed by erec- 
tions which, however useful in their way, do hamper and 
restrict their usefulness for ordinary traffic. We have not 
n felt the acute pinch of *'traffio ure as it has been 
elt in London, for instance, but that it is coming upon 
us, and at no distant date, anyone who has watched the 
increase of vehicles during the last 20 years must realise. 
And we in Newcastle are likely to feel it sooner than 
other towns of similar size, for the reason that our traffic 
is more cumbrous than in other places. There is a larger 
proportion of slow, heavy vehicles. The prevailing practice of 
** caulker shoeing " is in some degree the cause of this. Heavy 
caulker-shod horses have been adopted to cope with our 
numerous and heavy hills, and their pace is rather majestic 
than swift, even in flatter streets. No one can watch London 
traffio without being struck with the much greater average 
speed with which heavy loads are there drawn through the 
streets. The horses are lighter, chiefly flat-shod, and usually 
move at a trot. One cannot avoid the comparison that the 
heavy traffio in Newcastle seems rather to be going to the 
funeral of trade than to its active aid. To this heavy, slow 
traffic we have lately had added the even more unmanageable 
traction engine, with its train. of beer-laden wagons, going at 
two miles an hour—a nuisance in more ways than one, but one 
that will probably prove so burdensome as to cure itself. This 
great variation in the moving speed of the traffic, varying from 
the two miles per hour of the traction engine to the ** anything- 
you-like-over-ten " of the scorching cyclist renders it still more 
important that there should be no hindrance to the mutual 
* get-out-of-the-way " that alone renders progress possible, or 
prevents actual block. 

Central poles, at even considerable intervals in the ‘streets, 
present a much greater obstacle to the free manceuvring of the 
traffic than is merely represented by their actual size. The 
pole may be no more than 6in. in diameter, but it is a block 
that effectually prevents, say, a traction engine with three 
wagons from getting out of the way ; that is, it can paralyse the 

c for three-quarters of a minute. This, of course, is an 
extreme instance, but quite within the ordinary daily experience. 
Anyone who chooses to watch the beer train" passing up 
Pilgrim-street and across Blackett-street will admit that I have 
in no way overstated the block it can cause. The importance 
of uniformity of speed within certain limite has been recognised 
by the police authorities in London in their recent action— 
directed against crawling cabs-—which seem to have had a 
material effect in preventing blooks. Most of you will agree 
with me in the opinion, that if Newcastle had to be rebuilt, 
you would insist on wider streets wherever they were, or were 
likely to beoome thoroughfares, and it logically follows that 
any further narrowing of their present width by lamp-posts, 
tram roles, and the like, would be a step backwards. America 
is recognising this, and actively insisting that the companies 
shall remove the overhead system in the large cities, and sub- 
stitute some system that leaves the streets clear. Paris and 
Berlin have acted in time, and stopped overhead erections in 
the cities proper. London seems likely to be wise in time and 
do the same. Newcastle citizens will do well to pause before 
they commit an error of which they are certain to repent, and that 
rather sooner than later. There is no necessity to resort to & 
„cheap aud nasty system here. Tramway traffic will pay 
interest on even heavy capital expenditure. Success, under 
good management, has been shown to be certain, and has even 
occasionally resulted under corporate management, probably the 
severest test to which it could be put. 

So far no stress has been laid on the ssthetic objection to the 
overhead wires as an eyesore that will seriously damage the 
appearance of a fine old town—a town that, to quote the dictum 
of a former respected chief magistrate, ‘‘elways wes an aad 
toon," which, as an apt epigram, conveys a sense of hoary 
antiquity that is not easy to improve upon ; a town that most of 
us are proud of, and would be reluctant to see spoilt. Being 
myself a native of Newcastle, and having seen it develop 
over 60 years, and increase to four times its size, 51 times 
its population, and certainly 10 times its importance, I cannot 
help feeling that there must be very many who, like myself, would 
bitterly regret to see it become a happy hunting ground for 
electrical enthusiasts, and a museum of their monstrosities. It 
deserves a better fate, and certainly such a blow should not be 
dealt by the representatives it has trusted. In this matter, 
however, there is still hope that those whose sense of the fitness 
of things led them to successfully resist the proposed invasion 
of the telegraph, telephone, and electric light companies (who 
would cheerfully have spun their unsightly web over the town 
to save their own pockets), will yet hesitate to do themselves 
what they rightly refused permission to others to do. There 
are towns that cannot be spoilt by any addition of ugliness; 
there are districte that cannot afford to indulge in expenditure 
to preserve their amenities; but Newcastle is in neither 
category. They have a town that can be spoilt, and a purse 


that will bear the strain of protecting it—if any strain there 
may be—which is certainly not yet proven. Let us, at least, 
know what are the facts before we consent to an outrage that 
would rival the destructive efforts of the Goths and Vandals. 

After carefully reading the reports of many deputations from 
large towns who have made municipal picnics to the habitat of 
the ** overhead wire," both at home and abroad, I am struck 
by the fact that, eliminating the wildest of the *'*trolleyites," 
expert and amateur, there is no sober-minded alderman or 
councillor who has not admitted that the eyesore is a real one. 
„Oh, yes," they say, but you will get accustomed to it, and 
then you forget it. Iu some towns, such as Hamburg or 
Brussels,” they say, ‘‘ the poles and wires are partly hidden by 
the foliage of the Boulevards.” What comfort is that to New- 
castle? One has heard of the monkish hero who, by way of 
mortifying the flesh, slept ni on tenpenny nails, and after 
20 years or so of such slumbers found he could not rest com- 
fortably on anything else. One hopes that St. Peter, when 
applied to by him for admission, did not give him the time- 
honoured reply that ‘‘ Heaven was not for fools, for whom 
another place was provided.” We may get accustomed to the 
poles and wires; we may even stick an electric lamp on the 
top and try to enthuse; but in our hearts will always lurk 
the suspicion that both pole and lamp are in the wrong place. 
There is but one place where a lamp-post or tram-pole is not 
an obstruction—viz., on the kerb, and even there it is not an 
object of art, nor can it be made so by any amount of curly hoop- 
iron or decorative painting. It is ‘‘ matter in the wrong place.” 
The idea of glorifying it, by making it carry a lamp, is 
ingenious, but fallacious in principle. The lighting of the 
streets should not be run from the same circuit as the trams, 
or the consequences of temperary failure are made worse, and 
just when the trams are left helpless in the streets, the light 
that should guide other vehicles is wanting. Possibly there 
may be a mistaken idea that the lamps on tramway poles cost 
nothing to work. This is notso. There is not the least savin 
in ruuning them on the tramway circuit. Each lamp lighted 
toe so mugh coal to be burnt at the generating station, in 
addition to that required for the cars. There are other objec- 
tions to the arrangement, though it may be frankly admitted 
that it is sometimes useful to have two strings to one’s bow 
when accounts have to be balanced. 

Having now marked my standpoint, I will try to show that 
the proposed sacrifice is uncalled for. The question is: Is 
there any system by which electrical traction is possible with- 
out the poles and wires? Speaking broadly, there are only 
three—the underground conduit, the surface contact, and the 
self-contained automatic car—but of each of these three, there 
are several modifications, all of which have been tried, and 
several of them successfully. Siemens and Halske's conduit 
has been very successful in Budapest and some other places. 
Love's conduit has been installed in Washington and New 
York, and is said to be so successful that it is proposed to lay 
down many miles of it. The Simplex has been laid down 
experimentally at Prescot, and to my mind is the most promising 
of the open conduits, and well worth considering. It is to be 
regretted that the committee did not think it worth their while 
to visit Prescot while on their travels. I did so 12 months ago 
and was much struck with the ingenuity and simplicity of the 
arrangements. It is said to be very little in exoess of the 
** trolley system in first cost, and one can see that there may 
be good reason for the claim. The culvert or conduit is so 
shallow—only 17in. below rail level—that it cau be constructed 
within the thickness of an ordinary first-class paved road, and 
so avoids the extensive alterations to gas or water pipes that 
have proved so costly with the deeper conduits. In fact, a 
trench 2ft. wide and deep is sufficiently large for its construction, 
while the hand-holes and openings for getting at the insulators 
are comparatively small. The whole of the rail-laying and conduit 
work can be executed before any of the electric apparatus is 
put in, and once in renewals or repairs of conductors or 
insulators can be carried out without again opening the ground. 
This alone gives the Simplex an immense advantage 
over the Budapest conduit, where any renewal of apparatus 
can only be carried out by removing a rail and pulling down 
the brickwork that forms the top of the culvert. The Love 
system has a fairly shallow conduit, but even that is 24in. deep 
and requires a trench 2ft. 6in. deep to get it in, a depth at 
which most water and gas pipes would be touched, while the 
Love manholes are 4ft. eis These latter, however, are not 
so fixed in position that they could not be moved to right or 
left a few feet to get over a difficulty where pipe or sewer came 
in the way. The Love system has, however, one great advan- 
tage over the Simplex, in that it has a separate conductor 
for the return current, thus avoiding danger of electrolysis to 
neighbouring pipes, which any system carrying its return 
through bonded rails is liable to cause by leakage. Both 
systems are defective in one thing—viz., that they form the 
slot by a double ‘rail, in which the flange of the wheels run. 
Where this is done, not only must the slot be originally wider, 
say at least lin., instead of gin. or in., but it is rapidly worn 
by friction till it is rarely less than 1}in., and more often I in. 
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or 2in. wide. Now, much more mud, snow, or rain will get in 
through a ljin. slot than through a 3in., and on comparative 
freedom from slurry or water depends to a great extent the 
success of the conduit system. "There is no mechanical reason 
that can be seen why the conduit and slot should not be quite 
independent of the ruuning rail, and 80 avoid the objectionable 
enlargement in width ; nor is there any reason, except addi- 
tional expense, why the ** Simplex" could not have an indepen- 
dent return, instead of the bonded rail. Ok all the conduit 
systems, these two seem to promise best, and, subject to the 
technical point of whether they will work in the English climate 
as well as the underground system undoubtedly does in Buda- 
pest, and is now said to do in New York, they appear to me 
to be mechanically right. Probably some modification, includ- 
ing the best points of both, will be the conduit of the future. 

As to the cost of working, we have no information yet as 
regards the ‘‘ Simplex," and only one report from New York. 
The last is rosy enough certainly, but must be taken like most 
American electric figures, cum grano. On comparing it with 
Mr. Greene's figures from Chicago, one is inclined to think that 
the New York figures may have been reduced to a common 
basis." The three seta of figures are as follows for operating 
expenses per car mile : 


Chicago, 1895. Chicago, 1898. New York, 1898. 
1231. 13d. 


Horse...... 122... 18d.  ......... 9d 

Cable ...... Dd. ees S xd 84d. 

Electric 84. 64d n 4d. 
(Trolley) (Trolley) (Conduit) 


If the New York figures are reliable, they show that under- 
ground electric is run at even less than overhead. This requires 
some explanation. When, in 1893, the favourable results at 
Budapest were announced, I expressed my doubt .as to whether 
these results would be realised in the English climate. I still 
hold those doubts, though they are to some extent shaken by 


the New York results. But if in America conduit can rival 


trollay, there is no apparent reason why it should not do so in 
England. The recent blizzard in New York has been quoted as 
having stopped traffic on the conduit system, and it did so ; but 
it did so on the trolley system also. This information was 
given to me by a New York gentleman whose business is the 
manufacture of electric machinery for overhead traction, and it 
may be relied on. 

he improvement in conduit construction since 1893 has been 
considerable. The Simplex system decidedly shows the 
practicability of a conduit so shallow that it can be constructed 
in the 18in. of depth occupied by the bottoming and paving of 
a first-class road, and so avoid costly interference with pipes. 
This should materially reduce first cost, and bring it, not certainly 
down to that of a ‘‘cheap” trolley, but to much less than that of 
a cable line. 
Brain system—a cast-iron channel 6in. deep only, with a 
covering of flexible steel, which was lifted by a trolley attached 


to the car to allow the collector to reach the conductor, and 


which fell into place again when the car had passed. The plan 
was ingenious enough, but did not strike me as one likely to go 
beyond the experimental stage. A 6in. deep conduit that would 
protect the conductor and keep clean would solve the conduit 

roblem by reducing the first cost to about that of the trolley, 
but such a conduit has yet to be invented. "The surface-contact 
system has been tried, notably in Washington, U.S., and in 
Paris ; also proposed by Dr. Hopkinson for Boar-lane, Leeda, 
but not adopted. The general principle of all these systems is, 
that the current is communicated from an underground con- 
ductor to studs in the track between the rails, from which it is 
taken up by a sort of shoe or skate attached to the car. 
Evidently these studs, if alive, are a danger to the street traffic, 
and, therefore, by an ingenious contrivance they are so arranged 
that only the particular studs covered by the passing car are 
energised, and being placed at intervals of 8ft. or 10ft., the 
skate-shaped collector 18 always in contact with one, at 
least, which remains alive so long as the collector touches 
it, and ** dies" when it has passed. The apparatus for securing 
this result is rather delicate, and its durability open to doubt. 
The projection of the studs over the general surface of the 
street paving, though not more than jin. at first, will, of course, 
become greater as the pavements (especially if of wood) wear, 
and there is always a possibility of a small stone, or any object 
more than zin. in size, getting under the skate and preventing 
contact with the nearest stud, 80 stopping that car until it has 
been removed. In Newcastle the large proportion of macadam 
would always secure a supply of such small stones or mud 
sufficient to jeopardise the continuous working of the system. 
In Paris, at least, there has been one accident to horses on the 
system, arising probably from a stud being accidentally left 
alive after the passage of the car. Both horses were 
instantly killed. On the whole, the objections to surface 
contact seems to me to be fatal. 


favour of the Love conduit. 
Coming, now, to the automotive or ‘‘ accumulator” 


system, one must admit that if financially possible there is no 


A still shallower conduit was that adopted in the 


It is said to have given 
satisfaction in Washington, but to have been since removed in 


other system that can offer such advantages. "There is no more 
interference with the streets than in the case of a horse tramway ; 
no underground complications ; no overhead abominations, 
except the carrying of the return current by the bonded rails, 
and consequent risk of leakage and damage to pipes; it is 
free from objection qua streets. The power is stored iu 
‘accumulators ” usually placed under the seats of the car, 
and which are charged at the termini for the run either in the 
car-sheds, or, as in Copenhagen, in the open street. The great 
objection to the system is the great weight of these ** accumu- 
lators," increasing the deadweight to be hauled (always large 
in electric cars) by about two tons. The relative weights of 
Pen dead load in the various systems may be taken roughly as 
follows : 


Dead load Passengers. Proportion. 
Horse S tons. ...... 14 tons ...... 2 to 1 
Cable (inclusive of cable) 44 ,,  ...... là. „ — 8 to 1 
Electrio J l$ , . Stol 
Accumulator ............ D dp. eus l4 4$ Weiss 6 to 1 


That is, in other words, that while in horse traction one-third 
of the load pays fare, in trolley only one-sixth does so, and in 
accumulators only one-seventh. The experiments hitherto made 
in England have not been financially successful. In Birmingham 
they resulted in a loss of 2d. per car mile, but there the arrange- 
ments were cumbrous and very costly. 

The whole question hinges onthe invention of asuitable storage 
battery—lighter, more effective, and more durable than any- 
thing hitherto tried. "That this want will be supplied the rapid 

rogress of electric knowledge leads one to believe. That it is 
being gradually improved one sees. During my visit to Copen- 
hagen in 1897 I found a short automotive line in full work 
running from Kongens Nytorv to the Jagt Vej, a distance of 
something over 14 miles. The fare for the run (over which I 
travelled several times) was 3d. J was unable to ascertain any- 
thing about costs of working, being told that they were not 
made public yet, but came to the conclusion that if with such 
fares the line could even exist the system was by no means out 
of the running, and, indeed, had a future before it, and by no 
means a distant one. The charging of the batteries was done 
in the public square, Kongens Nytorv (which is in the heart of 
the town), from small pillars, less than an ordinary hydrant, 
with a small flexible hose or cable attached. The car, as soon 
as it reached the terminus, was shunted on to a short siding, 
the plug of one of these cables stack into a small hole in car side, 
and there it waited its turn for service, a charged car being run 
out of the forward end of the siding for the next journey. The 
charge was enough to carry it to the other end of the line and 
back, probably 3} miles or so. The cars were as neat and 
comfortable as any electric car; there was no unpleasant 
smell or vapour from the batteries to be detected, and 
they were even more manageable and handy than the 
trolley car, as there was no fishing-rod to manipulate. 
It was clear to me that, mechanically; the whole of Newoastle 
could be worked on such a system, from one central charging 
station. The only doubtful point was that of working cost. If 
the fares were any measure of this, the system is worth enquir- 
ing into. It is possible, of course, that this may be & subsidised 
line, and running at the cost of the ratepayers. This I could 
not ascertain, my knowledge of Danish being too elementary 
to help me in making technical enquiries, and though my friend, 
Herr Agerskov, the electrical engineer at the Free Port, spoke 
English well, he unfortunately could not give me any tramway 
information. 

There is one question the Council asks—viz., whether, if 
they adopt the conduit in the centre of the town, it would be 
possible to work this in conjunction with the trolley in the 
outskirts? Quite possible! It is done in many places, not, as 
has sometimes been stated, without any stop to the cars, but 
with so trifling a delay that it is not serious; and if the foreign 
system of having fixed stopping places for the cars be adopted, 
aud in my opinion it certainly will be, that delay is minimised. 
Dr. Hopkinson, in his Lseds report, puts the delay at 10 seconds. 
Mr. Harris, in his Liverpool report, says 10 or 15. Putting it 
at 20, or even on occasion 30, it is not a fatal one. All that is 
required is time to take up or put down the collector and adjust 
the fishing rod at the points of change. A more serious objec- 
tion is the enlarged slot required at the point where the 
collector is put down. In Brussels, this is sometimes 3in., and 
in Berlin as much as zin. wide; and unless the car is stopped 
very accurately at the spot this enlargement must be longer 
than is actually needed to pass the collector, or a little 
manceuvring of the car to and fro will be needed, thus taking 
up time. 

As to the question of within what radius the conduit or other 
poleless system should be adopted, my opinion is clear that the 
wider such radius is the better. If it be wide enough to 

revent disfiguration of the streets, then there will be so little 
eft of the scheme outside that it will not be worth while to 
leave it out. Probably it would be better to consider in what 
parts the poles and wires could: be allowed. On the Walker- 
road, perhaps, beyond the Ouseburn, Arthur's-hill and Elswick- 
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road, Heaton-road, Shields-road, Raby-street, Glasshouse-street, 
Brighton-grove, and Hunter’s-road. As to the North-road, 
decidedly not! Nor can it be conceived how, after insisting 
on the removal of the telegraph wires, tha Council can, with 
any conscience, propose to replace them by a worse thing. The 
same as to Back Eldon-street and Claremont-place. All the 
Moor roads should be spared. Probably, however, the rate- 

pros will themselves settle the matter by saying that it must 
: all or none. No partial treatment of districts, rich or poor. 

To sum up, and put my opinion on record, it is this: Unless 
expert opinion condemns the conduit as unworkable in this 
climate, it should be adopted as against the trolley, certainly in 
the major part of the town. If the Council comes to that 
opinion, the ‘‘ Simplex," or some modification of it, is the most 
promising, and failing that, ‘‘the Love." But, again, unless 
expert opinion condemns the aocumulator as worked at 
Copenhagen, and it proved to be financially impossible, that is 
preferable to either conduit or trolley. "There is one advantage 
in its adoption — viz., thai being no more difficult to lay down 
than a horse tramway, no delay need occur before beginning to 
relay the present worn-out lines in the city, and the operation 
will make less disturbance in the streets. 

(Signed) W. Geo. Laws. 


— . — 
CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Salford.—The Electric Light Committee invite tenders for 
concentric lead-covered cables by 28th inst. 

Eeigate.—The Town Council are prepared to receive tenders 
x 55 supply and erection of various electric plant. Tenders by 

ay 0 

Edinburgh. — The Corporation are prepared to receive tenders 
for a 12 months’ supply of coal, carbons, and pipes. Tenders by 
April 24. 

London.—The County Council invite tenders for the supply for 
one year from July 1 of engineers’ goods and electrical stores. 
Tenders by 24th inst. 

Petor —The Corporation are prepared to receive tenders 
for the supply and erection of the plant for the municipal electri- 
city works. "Tenders by April 20. 

Epeom.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various electric plant. 
Tenders by 12 o'clock noon on May 8. 

Belfast.—The Electric Committee are pre to receive 
tenders for laying conduite, building junction boxes, and laying 
cables, "Tenders by 12 noon on April 27. 

Newport (Isle of Wight) —The Committee of Visitors of the 
County Asylum invite tenders for the supply of a combined 
engine and dynamo. Tenders by April 29. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same, ab 
their electric generating station. "Tenders by May 8. 

Dub!in.—The Directors of the Great Northern Railway Company 
(Ireland) invite tenders for the various works in connection with 
their line between Sutton and Howth, near Dublin. Tenders by 
April 20. 

Buxton.—The Urban District Council invite tenders for the 
following works in connection with their electric light station in 
Buxton : (Contract No. 7) arc lampe; (8) arc lamp poste. Tenders 
by April 17. 

Wull. —The School Board invite tenders for an adequate installa- 
tion of the electric light at their central higher-grade school and 
school of science in Brunswick-avenue, Beverley-road. Tenders 
by 25th inst. 

Poplar.—The Board of Works invite tenders for engine and 
pump room equipment and all electrical plant in the works except 
the battery, boiler-house equipment, battery and battery stands, 
and public street lighting. Tenders by 10 a.m. on April 25. 

Bolton.—The Corporation invite tenders for the work required 
in laying the tramway rails in Lostock and Horwich. Specification 
and otber particulars may be obtained from the borough surveyor, 
Mr. W. H. Brockbank, Town Hall, Bolton. Tenders by 19th inst. 


St. Helens (Lanos.).—The Electric Supply and Tramways Com- 
pany invite tenders for the construction of about six miles of 
tramways io sections. Specifications, etc., may be obtained from 
Mr. Geo. J. C. Broom, M. I. C E, borough engineer, on payment 
of £2. 28., which amount will be returned on receipt of a bona fide 
tender. Tenders by 12 noon on Ich inst. 

West Hem.—The County Borough Council invite tenders for 
two 1,500-i.b.p. engines, two 800 kw. alternators and exciters, or 
two 800-kw. 1,500-i.b.p. steam alternators and exciters. Specifica- 
tion, etc., may be obtained from tbe Borough Electrical Engineer, 
Abbey Mills, West Ham, on the deposit of a £5 Bank of England 
note, which will be retufned on receipt of a bona fide tender. 
Tenders by 4 p.m. on April 25. 

Hampstead. — The Vestry invite tenders for the supply, delivery, 
and erection of eleotrical plant, including steam alternators and 
engines, switchboard panels, boilers, feed-water heaters, vertical 
steam feed pumps, exciter, 1 plant, air pump and 
condenser, Green’s economiser, and overhead travelling crane, 
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Particulars may be had of Mr. A. P. Johnson, vestry clerk, to 


‘whom tenders must be sent by 12 noon on May 18. 


South Shields.—The Corporation invite tenders for the supply 
and erection of steam and water pipes and valves, and a 15-ton 
hand-power overhead travelling crane. Specification, etc., may 
be obtained from the Borough Electrical Engineer, West Holborn, 
South Shields, on payment of £1. le., which sum will be returned 
on receipt of a bona fide tender. Tenders by noon on April 20. 


Belfast.— The Electric Committee invite tenders for the supply 
and erection of the following : (Section C, 8) mechanical stokers ; 
(C, 9) economisers ; (C, 10) pipe work ; (C, 11) condensing plant. 
Specifications, etc., may be obtained on application to Mr. Victor 
A. H. M'Cowen, city electrical engineer, on payment of £1. ls. 
per copy, which sum will be refunded on the return of the specifica- 
tion with a bona fide tender, Tenders by noon on 20th insb. 


Perth. —Applications will be received at the City Council Office 
from persons desirous of applying for a concession for the inatalla- 
tion and working of a system of electric lighting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulars may 
be obtained on application to the Agente-General for Western 
Australis, 15, Victoria-street, Westminster, London, or Gordon 
18 Gotch, St. Bride- street, Ludgate-circus, E. C. Tenders by 

ay 2. 8 

Egremont.— The Wallasey Urban District Council invite 
tenders for the supply for 12 months from June 30 of the following 
stores required for the use of the gas, water, and electrical works: 
paper · iusulated concentric cables, oils, lead and wrought-iron 
pipes, cast-iron main pipes, cotton waste, meters (gas, water, and 
electricity), lamp columns and lamps, main switches, and cut- 
outs. Particulars, etc., may be obtained at the Gas and Water 
Engineer’s Office, at the Worke, Great Float, near Birkenhead. 
Tenders by 24th inst. 


RESULTS OF TENDERS. 


Bury (Lanos.).—The Electric Lighting Committee have accepted 
the tender of Mr. W. Lord, Lord-street Works, Bury, for supply 
and erection of one Lancashire boiler, with steam and other pipes. 

Sheffield. — The tender of the Wheeler Condenser and 
Engineering Company, of London, for the supply of two condensers 
for the Kelham Island power station at a total sum of £1,346 has 
been accepted. i 

Gloucester.—The Town Council have accepted the following 
tender for additional plant required for the municipal electricity 
works: (Section G) public arc lighting, British Insulated Wire 
Company, Limited, Prescot, £969. 163. 

Brighton.—The Town Council have accepted the tender of 
Mesars. J. Carrick and Sons, Limited, Dalry Ironworks, Edin- 
burgh, at £415, for supplying and erecting a 24-ton travelling 
crane at their electricity generating station. 

Rothesay.—The Town Council have accepted the tender of 
Messrs. Louden Bros., Dundee, to fit up the electric light installa- 
tion for the front of the town and harbour at a cost of £2,501, the 
whole work to be completed before the middle of July. 

Winchester. —The Town Council have accepted the tender of 
Messrs. E. H. Gudgeon and Co., Winchester, at £214. 7a. 9d., for 
the electric lighting of a portion of the public offices, clock tower, 
etc., at the Guildhall, and at the public library and art school. 

Burton-on-Trent.—The Town Council have accepted the tender 


of Messrs. Tinker, Limited, of Manchester, of £1,980, for the 


supply of electric light boilers, and that of Meesrs. Westwood and 
Wright, of Brierley Hill, for the ironwork required in connection 
with the electric light extension scheme. 

Bury (Lanos.).—The Sewage Committee have accepted the 
following tenders: Scholes and Son, Manchester, for wiring for 
lighting and motive purposes at the sewage works, Bury ; Ashton, 
Frost, and Co., Blackburn, for supply and erection of three electric 
motors at their sewage disposal works, Livsey Fields. 

Hammersmith.—The Vestry have accepted the following 
tenders : Messrs. Babcock and Wilcox for supply of three water- 
tube boilere, according to specification, £3,320; Messrs. J. 
Musgrave and Co., for supply and erection of two vertical engines, 
according to specification, £7,284; Messrs. Siemens Bros., for 
supplying and fixing two alternators, according to specification, 
£5,684 ; Messrs. Callender, for the supply of cables, according 
to specification, ab schedule of prices; Mr. James Ritchie, for 
supply of cast-iron pipes, according to specification, at schedule of 
prices. 

Plymouth.—The Corporation have accepted the following 
tenders :—Steam coal: J. Friend and Co., Tredegar washed pea 
nuts, 152. per ton; cylinder oil: J. Laing, Son, and Co., Man- 
chester, lljd. per gallon; engine oil: C. Hawken and Co., 
Plymouth, 1s. ld. per gallon; arc lamp carbons: Edison and 
Swan Electric Lighting Company, Limited, £5 per 1,000 pairs; 
sub.station transformers: Edison and Swan Electric Lighting 
Company, Limited, prices as per schedule; street box trans- 
formers: Brush Electric Engineering Company, Limited, prices 
as per schedule. l 

Canterbury.—The Town Council have accepted the followin 
tenders for additional plant and mains required for the munici 
electricity works:—(Section A) boiler-house plant—one boiler 
complete, mechanical stokers: R. Taylor and Sons, Marsden, 
£707. 108. ; (B) engine-house plant—one 150-kw. steam dynamo, 
steam, exhaust, etc., pipes, condenser and accessories, centrifugal 
pump and motor, tools, painting, etc.: India Rubber, Gutta 
Per and Telegraph Works Company, Limited,, Silvertown, 
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£2,622; (D) und und mains, cables, etc. : Western Electric 
Com ; North Woolwich, £1,314. "The tenders for the switch- 
board extension (Section C) are still under consideration. 


Aberdeen.—The Corporation have accepted the following 
tenders for the supply and erection of materials for tle equipment 
of their George-street and Woodside tramway route :— Roadwork : 
J. McAdam and Sons, Charlotte-street, Aberdeen, £18,085. 
168. 8d.; overhead line construction. tramway cars, switchboard 
instrumente, etc., Macartney, McElroy, and Co., Limited, 53, 
Victoria-street, Westminster, £7,793. 15s. 5d. ; feeder, pilot, and 
test cables: British Insulated Wire Company, Limited, Prescot, 
£5,340. 9s. 8d.; 400 tons steel girder rails and 20 tons fishplates : 
P. and W. MacLellan, Limited, 129, Trongate, Glasgow, straight 
rails £7. 15s. per ton, curved rails £10. 15s., fishplates £8 17s. 6d. 


Glasgow. The Corporation Tramways Committee have accepted 
the following tenders for the conversion of several routes of the 
tramway system to electric traction, to connect the south side and 
east end of the city with Kelvingrove Park: Whiteinch to 
Anderston Croes, A. Stark and Son, Glasgow, £25,739 ; Langside, 
via Eglinton-street, Renfield.street, and Sauchieball street, to 
Overnewton, A. and J, Faill, Glasgow, £32,610; Anderston Cross 
to Bridgeton Cross, and also London-road to Terminus, M'Cartney, 
M'Ilroy, and Co, America, £20,754; Bridgeton Oross to Dalmar- 
nock Terminus, Pollokshaws and Pollokshields to Eglington Toll, 
and Rutherglen- road, from  Braehead.street to Crown-street, 
D. Murray, Maryhill, £22,973. 


BUSINESS NOTES. 


Mexico Electric Tramways Company. —The receipts for March 
were £16,100. | 

Harrogate. —The Corporation have resolved to borrow £15,750 
for the purpose of electric lighting. 

KEooleshalL— The Guardians have decided not to instal the 
electric light at the workhouse at present. 

Yarmouth.—Another Corporation kioek will be erected on the 
central beach and illuminated with electricity. 

South Shields.—The price of current has been reduced from 
7d. per unit and 3d. after the first hour to 7d. and 2d. 

Teignmouth.— Approval has been given to the provisional order 
for electric lighting, all opposition having been satisfied. 

Removal.—Mr. P. Lawrence, importer of lubricating oils, has 
removed from 63, Farringdon-road to 57, Shoe-lane, E. C. 

Ayr.—During the last month seven connections were made, 
bringing the number of consumers connected to the mains up 
to 301. 

Northallerton.—The agreement between the Urban District 
Council and the Northallerton Electric Lighting Company has 
been seal d. 

Chorley.—A report on the beet mode of carrying out the 
Chorley electric lighting order will shortly be presented to the 
Town Council. 

Globe Telegraph and Trust Company, Limited. —The directors 
recommend an interim dividend of 2s. 6d. per share on the 
ordinary shares. 

Ingleton. —The directors of the electric light company are con- 
fident of being in a position to supply the light by the end of the 
present summer. 

Redditoh.—It is expected that the electric lighting scheme will 
be in working order for either public or private purposes in at most 
four or five weeks, 

Blackburn — The Town Council have decided to apply to the 
Local Government Board for sanction to the borrowing of £25,500 
for electrical purposes. 

Wallasey.— Mr. R. H. Bicknell, C.E., held an enquiry on 
Wedneeday into the application of the Council to borrow £10,000 
for the purposes of electric lighting. 

Salisbury.—Ab the meeting in Ma 
discuss the advisability of entering 
purchase of the electric lighting works. 

Barnet.—Active steps are being taken to transfer the Barnet 
Electric Lighting Order, 1893, to the North Metropolitan Electrical 
Power Distribution Company, Limited. 

Widnes.—The gas and water engineer has been instructed by 
the Town Council to reper on the cost of providing an electric 
light installation suitable for the borough. 

Lowestoft.—A Local Government Board enquiry has been held 
into the Town Council’s application for a loan of £30,000 for electric 
lighting by Lieut.-Colonel A. E. Smith, R.E. 

Ormskirk and Southport Electric Light Railway.—The survey 
of the above light railway has been commenced by Mr. R. H. 
Scotter, C. E, M. I. Mech. E., who is engineer of the scheme. 

Pontefract. —The Guardians have instructed the Building and 
Furnishing Committee to take arepe with a view to lighting the 
workhouse and infirmary buildings by an electric installation. 

West Hartlepool. —The preparations for the general intro- 
duction of the electric light are proceeding steadily. The latest 
date fixed for the opening ceremony is Christmas of this year. 

Weybridge.—In view of the Urban District Council's opposition 
to the proposed provisional order of the Walton and Weybridge 
Electric Works Company, Limited, it is not intended to proceed 
with the application for the order. i - 


the Town Council will 
nto negotiations for the 


Motherwell. —The Police Commissioners have approved of the 
plans of the proposed electric lighting station, and Prof. Kennedy 
has been instructed to push on the work as rapidly as possible. 

Manchester.— The City Council have resolved to send a deputa- 
tion to the Chancellor of the Exchequer in support of the appli- 
cation of the Mutual Telephone Company for a telephone license. 


Middleton.— The Gas and Electric Light Committee expect 
soon to come to some definite arrangement with the Manchester 
5 in regard to the supply ot electricity for the tramway 
scheme. 

Woking.— With regard to the resolution of the Urban District 
Council. referred to in our last issue, we hear that the chairman 
of the Urban District Council at present refuses to call a parish 
meeting. 

Newoastle.— The result of the poll of the ratepayers as to 
whether tbe Corporation should seek parliamentary powers to run 
electric tramways was declared on Wednesday as follows: for, 
12,633 ; against, 11 418. 

Oswestry.—A London valuer has been engaged at a fee of 50 
guineas to value and report on the e of the Oswestry 
Electric Lighting and Power Company, Limited, which the Town 
Council propose to acquire. 

Cuba Submarine Telegcaph Company, Limited.—The directors 
recommend a dividend at the rate of 6 per cent. annum and a 
bonus of 23. per share on the ordinary shares, both income tax 
free, for the half-year ended Dec. 31. 

Eooles.—The oonsulting electrical engineer (Mr. Clirehugh) 
attended the last meeting of the Town Council and reported that 
the machinery at the station was still in the contractor 8 hands, as 
the official tests had not been completed. 

Rothe: hithe.—A special meeting of the Vestry will be held at 
7 p.m. this evening to consider the advisability of applying to the 
Board of Trade for the grant of a provisional order to generate 
and supply electricity within the parish. 

Glasgow.—The appointment of Mr. Parehall as consulting engi- 
neer to the Corporation tramway department was confirmed on 
Friday last. Contracte for the new sheds and offices at Dal- 
marnock, amounting to about £2,700, have been fixed. 

Bradford and Leeds Light Railway.—The Board of Trade 
have announced their intention of taking into consideration at 
their offices on the 19th inst. the above order, when an opportunity 
Nen be given to objectors, or their representatives, of being 

eard. 

Anglo-Argentine Tramways Company.—The directors recom- 
mend a final dividend of 2s. 3d. per share, free of income tax, 
making, with the interim dividend of 1s. 61. per share paid in 
October last, 33. 9d., or 34 per cent., for 1898, against 3e., or 3 per 
cent., paid in 1897. . 

Whitefield. —A conference of representatives from Little Lever, 
Radcliffe, Prestwich, and Whitefield Councils has been held at 
Radcliffe to consider question of joint action for provision of elec- 
tricity for lighting of district and the adoption of Light Railways 
Act in these districta. 

Wo verhampton.—The Tramway Committee have been autho- 
rised to negotiate with the Dudley and Wolverhampton Tramways 
Compan "dor the purchase of so much of the undertaking as lies 
within t e borou o. upon the basis of the clause proposed to be 
included in the Corporation Bill. 

Glumcham.— The Urban District Council have agreed to 
support the proposals of the Chatham Corporation with reference 
to powers being obtained by municipalities and urban districts to 
establish separate or joint district telephonic systems for the 
greater convenience of che public. 

Oriental Telephone and Electric Company, Limited.—The 
directors recommend, subject to final audit of the accounts, a 
further dividend of 8d. per share, free of income tax, making, 
together with the interim dividend paid in October last, 5 per 
cent. for the year ended Dec. 31, 1898 

8t. Marylebone.—At a meeting of the Vestry yesterday it was 
proposed: That all references to the Electric Lighting Com- 
mittee be cancelled, and that committee dissolved, and that a 
committee of five be appointed to enquire into the position of the 
whole matter and report to the Vestry.” 

Douglas.— The Town Council on the 12ch inst. decided to 
establish an electrical undertaking on the lines suggested by 
Prof. Fleming, and a committee was appointed to take steps to 
establish the same, reporting to the Council as to details. The 
cost of the installation will be about £16,000. 

Hastings.—The Local Government Board have written to the 
Town Council with reference to the application for the Board's 
approval of a resolution to promote in Parliament the Hastin 
Corporation Tramways Bill, 1899, that the Board approve of the 
resolution referred to, so far as it relates to matters within their 
jurisdiction. 

Bath.—Abt a meeting of the Surveying Committee on the 10th 
inet., the question of the introduction of electric trams into the 
city as a municipal undertaking was discussed. The joint com- 
mittee recommended that an order for powera under the Light 
Railways Act be applied for, but the report was defeated by eight 
votes to seven. a 

Weston-super-Mare.—At a meeting of the Urban District 
Council on Wednesday last a letter was read from the promoters 
of the Weston-super-Mare electric tramways scheme, stating 
that it was not their intention to proceed with their applica- 
tion to the Board of Trade for an amendment of their 
provisional order, je 4 l é i : 
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Cardiff.— The chairman of the Tramways Committee and the 
borough engineer are to visit various towns and prepare a 
report regarding the generating of powerful tramway traction. 
The report is also to contain a recommendation as to which of the 
towns visited the committee should proceed to. 

Hampstead. —A letter is before the General Purposes Committee 
of the Vestry from Messrs. Brash, Wheeler, Umney, and Chambers, 
solicitors, of Queen Victoria-atreet, enquiring whether the Vestry 
would be prepared to entertain a proposal for the construction of 
an efficient and cheaply worked system of electric tramways or 
light railways in the parish. 

, Carlisle.—The Town Council have agreed to extend the electric 
lighting cable to various parts of the city. Mr. B. Scott said 
Írom enquiries that had been made he did not think the committee 
would be justified in spending £522 in extending the cable to St. 
James s road. Ib was expected that the light would be in opera- 
tion in a fortnight or three weeks. | 

Derby.—The Electric Lighting Committee at the last meeting 
of the Town Council reported that tenders for the building of the 
foundations of the extensions to the electric lighting station had 
been invited by advertisement. Mr. Arthur Eaton, of St. James's- 
street, Derby, had been engaged as architect to carry out the 
works. The report was agreed to. 

Eastbourne.—The borough engineer has been instructed to 
prepare plans for tramways or light railways for routes as 
amended at the Council's meeting on the 11th inst. The Corpora- 
tion having determined to apply for an order for the construction 
of electric tramways themselves, they will oppose any application 
which might be made by any other party. 

Islington. —At an adjourned ordinary meeting of the Vestry to 
be held this evening, the consideration of a report from the Electric 
Lighting Committee recommending that the salary of Mr. C. H. 
Yeaman, assistant electrical engineer, be increased to £250 per 
annum as from 25th inst., and by two further increments of £95 
each at Ledy Day, 1900 and 1901, will be resumed. 

Darwen.—In view of the near approach of the time when the 
Corporation shall take over the tramway system to work under 

eir own süpervision, the following gentlemen have been appointed 
to constitute a Tramway Committee: Aldermen Davies, ker, 

Eccles, Lightbown, and Councillors Cooper, Forrest, Gillibrand, 
Rawlinson, Shackleton, James Tomlinson, and Walmsley. 

Chesterfield.—Messra, Davies and Saunders have offered to the 
Town Council to supply electricity at 24d. per unit without any 
cost save the laying of maina. A committee appointed by the 
Council to consider the matter of electric power supply seem to 
think they could do it at 1d. per unit. The Mayor has promised 
that the matter should be brought before the next Council meeting. 

Eastern Extension Telegraph Company, Limited. — The 
direotora of the Eastern Extension, Australasia, and China Tele- 
graph 9 Limited, recommend a dividend for the quarter 
ended Dec. 31 last of 2s. 6d. per share, together with a bonus of 
4s. per share, or 2 per cent., making a total distribution of 7 per 
cent. for the year 1898. The dividend and bonus will be paid on 
27th inst. 

Edinburgh.—The Electric Light Committee have agreed that 
estimates should be got for copper and cable to connect the new 
station at M'Donald-road with the rest of the system throughout 
the city, at a probable cost of £28 000. Estimates for the erection 
of four new boilers for Dewar-place station are before the engineer 
Íor report. Applications for 3,682 8-c.p. lamps were received during 
the pasb month. 

Warrington.—A copy of the notice and descriptions for the 
electric light installation for the workhouse buildings and new 
infirmary having been received and estimates obtained for the 
wiring of the building, the Town Council have resolved that the 
town clerk be authorised to submit a tender for the execution of 
the work and to undertake to supply electric light at a price not 
exceeding 5d. per unit. 

Folkestone.—The Lighting Committee have considered the 
3 of lighting the fish market with electric light, and 

eferred it. e surveyor is preparing a statement of the cost 
incurred by the Council in the purchase, erection, and painting of 
the electric light standards in the streets and public places. The 
profit made by the Folkestone Electricity Supply Company available 
for dividend is £405. 2s. 3d. 

Hereford.—At the monthly meeting of the Town Council last 
week it was stated that there was every hope of the work at the 
Corporation’s electricity atation being so far completed as to be 
able to light the city by electricity early in October next. Colonel 
A. G. Darnford, R.E., Local Government Board inepector, has 
held an enquiry into the proposed borrowing of the sum of 
£20,000 for purposes of electric lighting. 

Bournemouth, —The Corporation baving received a notification 
Írom the Board of Trade stating that the Board would be prepared 
to grant the provisional order for public purposes only. it has 
been decided to take the neceasary steps to urge the Board to 
grant the order as drawn, and, if necessary, to hold a local enquiry. 
The engine and dynamo for the electric lighting in the gardens, 
etc., are practically ready, and will be fixed within a few weeks. 

St. Annes.—The General Purposes Committee proposed at last 
week’s meeting of the District Council that Mr. Tonge, the electric 
lighting engineer of Preston, be asked to report upon the electric 
lighting engineer's pro scheme, at a fee not exceeding 25 

guineas, but an amendment was carried to the effect that the 
report of the electrical engineer be supplied to the members of the 
Council, and that until that was done there should be no consulta- 
tion with Mr, Tonge, 


sideration a draft agreement, proposed 
Syndicate, for the 55 

the charge should not ex 
unit for public lighting. 
tion of a clause enabling the local authority to purchase it in 
21 years. The syndicate could have the option of combining the 
inatallation with a destructor. 
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Huddersfield.—The Town Council have decided to create 


£600,000 of redeemable stock. Loans of about £430,000 will be 
paid off from the proceeds of the issue. 
apportioned as follows: tramways—redemption of existing loans, 
£15,800 ; waterworks—redemption of existing loans and further 
extensions, £290,488 ; general fund (general purposes), including 
electricity supply, 

extensions, £293,715. 


The amount will be 


emption of existing loans, and further 


Appointments Vacant.—The Electric Committee of Belfast are 


prepared to appoint an assistant electrical engineer, at a salary of 
£150 a year, with annual incremente of £25 up to £200.—The 
Corporation of Salford invite applications for the appointment of 
assistant electrical engineer, at a salary of £160 per annum. Par- 
ticulars of these vacancies, and also of a draughtsman, under-fore- 
man, armature winders, and an engine driver and fitter wanted, 
will be found elsewhere. 


Kilmainham.—The Urban District Council have under con- 
by the Municipal Industries 
ting of the township, providing that 
5d. per unit for privave and 3d. per 
The syndicate would agree to the inser- 


Durham.— A draft of the electric lighting provisional order was 


submitted recently to the Board of Trade, in which was included 


power either to sell to a company or to lease. The Board of Trade 


struck out the provieional power to sell supe b and they have 
since intimated their intention of striking out the 

leasing. The Corporation have been endeavouring, and, from 
what we can ascertain, successfully, to persuade the Board of 


provision for 


Trade to reconsider their decision. 

From Refuse.— Many minds are exercised over the problem of 
utilising the waste heat from refuse destruction, and it is a pity 
that more definite information is not forthcoming. Of course, the 
great ‘‘swear by" is at present Shoreditch, and as we have again 
and again shown, there is every reason to be satisfied with the 
result of this experiment. The actual resulte from Shoreditch 
will probably show that from this station 75 per cent. of ite output 
is derived from the destruction of its refuse. 


Parliament.—The St. James’s and Pall Mall Electric Light Bill 
was read a third time and passed in the House of Commons on 
Tuesday. The Select Committee of the House of Commons pre- 
sided over by Sir W. Coddington, on W y rejected the 
Bill of the County of London and Brush Provincial Electric 
Lighting Company, Limited. The applications made by Mr. 
Rickards, Mr. Vesey. Knox, Mr. Wedderburn, and Mr. Lewis 
Coward on behalf of their cliente for costs was disallowed. 


Indo-European Telegraph Company, Limited. —Tho directors 
recommend a dividend for the six months ended Dec. 31 laat of 
178. 6d. per share, ing, with the interim dividend already 

id, 6 per cent., and a bonus of 20s. per share, both free of 
Income tax, making in all 10 per cent. for the year. The dividend 
and bonus will be payable on and after May 1 next. The thirty- 
second ordinary general meeting of the Company will be held at 
Winchester House on the 27th inst. at 12.30 p.m. The transfer 
books will be closed until the 27th inst. inclusive. 


Trans-Pacifio Cable. —The Dominion Government have decided 
to introduce a Bill into Parliament securing that Canada shall 
provide for five-eighteenths of the cost of laying a cable across the 
Pacific from Vancouver to Sydney whenever the Imperial Govern- 
ment makes appropriation for the same proportion of the cost, 
and Australia undertakes to furnish the balance. The Bill further 
proposes that an Imperial Commission should control the man 
ment of the cable, and that membership of the commission be 
proportioned to the contributions of the Government concerned. 


Wehnelt Interruptor.— Ab a meeting of the Hunterian Society 
at the London Institute, Finabury-circus, on Wednesday, Messrs. 
Harry W. Cox, Limited, exhibited the above interruptor, working 
with one of the firm's 14in. spark coils. The tube used was a Cox 
record. There were 24 two-volt accumulators, and no resistance. 
The current taken was from five to six amperes, The tube worked 
with perfect steadiness the whole of the evening, and the inter- 
ruptor was almost noiseless, The experiment showed that it is 
are gs to use this interruptor for long runs with the ordinary 
tubes, : 

Lancaster.—The Town Council have granted applications from 
Mr. Wm. Wilkinson for a supply of electricity for motor purposes 
to a workshop in Marton-street ; and from the Lancaster and 
Morecambe Motorcar Company for a supply for lighting purposes 
to a warehouse in Lodge-street. The engineer is to provide and 
lay the necessary mains, subject to the applicants giving a 
guarantee, for a period of three years, that the income from elec- 
89 9 supplied by means of such mains respectively shall not be 
leas than 15 per cent. per annum upon the cost of providing and 
laying the same. 

Automatic Telephone Company, Limited. —At the adjourned 
meeting of this Company held on the 6th inst. at Winchester 
House, Mr. Maurice E. Alexander, the only director present, 
preeiding, a reeolution was passed forthwith removing Mr. 
Margowski from the office of managing director. A proposal to 
amend the articles so as to alter the voting power in such manner 
as to prevent Mr. Margoweki from outvoting the general body of 
shareholders was aleo agreed to. It was further decided that the 
committee should be authorised to take such stepe as might be 
advised to be necessary to enforce the resolutions passed at the 
meeting. l 
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Hyde.—The tramways should have been finished last August, 
but the company have applied to the Board of Trade from time 
to time for extensions, and they are now proposing to apply for 
another extension until August. Ab the last meeting of the Cor- 
poration dissatisfaction was expressed with this delay. Ib was 
stated that the delay was caused through the electric light apparatus 
at Ashton not being ready. The company, however, have been 
given as much latitude as was reasonable, and it will be for the 
committee to consider the advisability of opposing any further 
extension of time. 


Bangor.—The installation of electric light at Messrs. Dixon and 
Co. 's New Deanfield Slateworke, Port Penrhyn, has been prac- 
tically completed, and the usual preliminary teets and trial on 
Saturday proved entirely satisfactory. This installation is the 
first appearance of the electric light in Bangor. There are upwards 
of 200 incandescent lighte in the works. The plant consists of a 
dynamo of a capacity of 164 kw. at a preasure of 105 volta, and a 
vertical open-type engine by Messrs. Robey and Co, Limited, of 
Lincoln. The installation has been designed and erected by 
Messrs. Lindsay, Browning, and Co., Limited, electrical engineers, 
of Bangor. 


Linooln.—At the last meeting of the Town Council the Elec- 
tricity Works Committee reported that they had under considera- 
tion a report of Mr. Vesey Brown on the question of electric power 
for tramways. They proposed to appeal against the assessments 
to the poor-rate of the electricity etation and works, etc., in the 
various parishes when they are all completed. They had resolved 
that the clocks over the Stonebow be electrically lighted. The 
sanction of the Local Government Board having been obtained to 
the borrowing of £19,000 for electric lighting, the committee asked 
the Council to empower them to obtain tenders for steam pipmg 
and valves and for foundations and extensions of flues for the new 
planb. 

Southport.— Ab Tuesday’s meeting of the Town Council it was 
stated, in reference to the 3 extension of the tramway 

tem, that the Board of Trade had expreased approval of the 

uncil's application, and it now only waited the sanction of 
Parliament. A long discussion took place on a recommendation 
of the Electricity Committee that application be made for borrow- 
ing powers for £55,000 for extensions of the plant and mains, 
£15,000 being required for traction purposes in connection with 
the tramways, which they expected to be in operation in 12 
months’ time. It was eventually decided to refer the application 
back in order to consult with the Finance and Tramways 
Committees. 


Newington.—At the last meeting of the Vestry the Electric 
Lighting Committee recommended that they be empowered to 
appoint the requisite working staff at the station. The amount 
of wages would be £1,120 for the year. Upon the matter being 
referred back, a statement was made to theeffect that thecommittee 
hoped to open the electric lighting station this month, and if the 
matter were referred back it would probably mean delay. The Board 
agreed that the price per unit for current supplied for lighting 
purposes be at the following rates: 6d. for the first hour, 4d. for 
the second hour, 3d. for any time after, and that the charge for 
motor power be at the uniform rate of 24d. per unit. 


German Electric Industry.—The Berlin correspondent of the 
Financial News wires a8 follows: The German electricity works 
are announcing, through the medium of a circular, that in con- 

uence of the higher prices of raw materials they have decided 
to increase by 5 per cent. the prices of various electric products. 
The circular is signed by the seven most important works in 
Germany—viz., Meesrs. Siemens and Halske; the General Elec- 
tricit mpany, at Berlin; Schuckert and Co., at Nuremberg ; 
the Helios firm, at Cologne ; Kummer, at Dreaden ; and Lahmeyer 
and Co., at Frankfort. Only a few smaller concerns have not yet 
made known their decision. Their adhesion to the ring,” however, 
is very probable. 


Perth.—The County Council have agreed to consent to the use 
of electric traction by the Perth and District Tramways Company 
on the following undertaking : (1) that the poles would be erected 
on the footpath at the places to be pointed out by the district road 
surveyor, and to his satisfaction ; (2) that the height of the wires 
from the ground will not be less than the headway required by the 
Board of Trade in the case of railway bridges over the highways ; 
and (3) also embodying the same obligations, if any, as undertaken 
by the town of Perth. The Police Commission have appointed a 
committee to enter into negotiations with the Perth District 
Tramway Company for the purchase of the tramways. 


Brighton.—The proceedings of the Electricity Committee, 
adopted by the Town Council, contained the following minute: 
The letter from Messers. Collins and Sons, quoting price for the 
insurance of workmen employed in connection with tbe electricity 
undertaking, was again submitted. Mr. Wright stated that, in 
his opinion, it is desirable to insure the workmen employed in 
the electricity undertaking against claims under the Employers’ 
Liability Act, the Workmen's Compensation Act, and also third 
party risks. The manager presented a return of the number of 
accidente which had happened to employés at the electricity under- 
taking since 1893. It was resolved that the consideration thereof 
be deferred for 12 months." 


Shrewsbury.—The Water and Lighting Committee presented a 
report at Monday's meeting of the Town Council stating that 
since the electric light undertaking had been taken over by the 
Council the committee had been considering what steps should be 
taken in order to put the works and mains in a thoroughl 
efficient state, so as to meet the increased demand to be expec 
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from private consumers, as well as to proceed with the lighting of 
the streets and public buildings. As a start four arc lamps were 
recommended in the street, and the lighting of all the public 
buildings. 'The electrical engineer estimated the total coat of the 
required new works at £4,139. The report was referred to a 
committee of the whole Council and diecussed privately. 


Woroester.—The City Council intend to employ a tramway 
engineer to advise the Streets Committee as to the deairablenese 
and cost of acquiring the existing tramway undertaking now as 
compared with the expiration of the term of 21 years, and of 
converting the tramways into electrical tramways, and of con- 
structing extensions in any part of the city, and as to the probable 
annual cost of working the tramways and the revenue derivable 
therefrom. In connection with the electric light failure last week, 
which, however, only lasted for about a quarter of an hour, Mr. 
Sutherland, the engineer, explains that the ineulation of a connec- 
tion of one of the dynamos broke down, cutting that machine out 
of circuit and blowing out the fuses of the other machine running 
at the time. Two other machines were put on as soon as possible. 


Helos Electrical Construction Company.—W e are informed 
that a new addition to our electrical contracting firms has been 
started with the above title. The Company in question will act 
as agente of the Helios Company of Cologne. whose works are 
both extensive and well equipped. The scope of the new firm will 
include complete electric lighting plants, and everything required 
for the equipment of electric tramways. "They will also make a 
speciality of electric motors, both the enclosed and open types, to 
work on circuits at 200 and 500 volte. Besides this, they will also 
supply plant for distribution of power on the polyphase system. 
The chief engineer of the new Company will be Mr. A. A. 
Eborall, whose experience in polyphase working is well known. 
The office of the Company will be opened shortly at 49, Cannon- 
street E C. 

Belfast.—Tho suggestions formulated by the Right Hon. W. J. 
Pirrie, J.P., and submitted to the Council on Wednesday 
regarding the desirability of acquiring the street tramway 
system for the ratepayers, contain the following items: The date 
of transfer is taken as July 1, 1899. The whole system is assumed 
to be worked by electric traction from Jan. 1, 1901. The total 
amount of Corporation bonds issued for the following purposes is 
taken as amounting in all to £1,051,000 in 3 per cent. bonds: 
(1) purchase of the Belfast Street Tramway Company's shares; 
(2) transfer of Belfast Street Tramways Company’s debentures ; 
(3) compensation of Belfast Street Tramway directors and 
officers ; (4) purchase of three leased lines ; (5) construction 
of extensions ; (6) complete installation and equipment of present 
system and exteneions for overhead electric traction. 


Musselburgh.—The Town Council have entered into an agree- 
ment with the Drake and Gorham Electric Power and Traction 
(Fioneer) Syndicate, Limited, which provides for their assent to 
the order applied for by the company under the Electric Lighting 
Acts from 1882 to 1890 for the electric lighting of the burgh of 
Musselburgh. The charge for electricity will be 6d. per unit, 
irrespective of quantity, and 4d. to the Corporation for all public 
lighting purposes. At the end of 14 years the Council may pur- 
chase the works as a going concern ou mutual valuation, with the 
addition in name of good will of a eum equal to the profite during 
the four immediately preceding years, or after 21 years on the 
eame terms, with a sum cqualling two years’ profits as good will, 
or after 28 on the same terms with one year’s profits as good will. 
The going on with electric lighting is contingent on the syndicate 
obtaining a provisional order for the establishment of an electric 
tramway. 


Canterbury.—Incandescent lampe of 50 c.p. are to be erected 
in various streets. Messrs. Crompton have been asked to supply 
75 additional lampe at the contract price. Six dozen opal glasses 
and six dozen bent glasses for the public lampe are to be purchased 
for stock, and a junior electrician is to be appointed at a salary 
not exceeding £52 per annum. The consulting engineer, Mr. R. 
Hammond, bas submitted a report, which has been adopted, in 
which he states that a fair start has been made with the incandescent 
lamp-pillars, and from date these will be cast at the rate of at 
least 25 per week, two separate foundries having the work in hand. 
With regard to the extensions of mains recently decided upon, 
74 lamps and two brackets would be required at an estimated 
cost, including separate switch wires, switch pillars, etc., of 
£1.150. As to the possibility or otherwise of erecting are lamps 
in Northgate without alteration to the present system of mains, 
he reports that, though just possible, a change of this description 
would be undesirable. 


Personal—The Tramways Committee of the Manchester Cor- 
poration have appointed Mr. John Eades of Manchester, as works 
manager of their carworka shortly to be erected.— Mr. James 
Taylor has been appointed as clerk of the works for the electric 
equipment of tramways, and Messrs. B. 8. Hornby and A. T. 
G »rdon Smith assistant electrical engineers at the Corporation 
electricity works at Bolton.— Mr. J Pilling, one of the assistant 
electrical engineers at Bolton, has been appoiated borough elec- 
trical engineer under the Corporation a“ King's Lynn. Mr. Pilling 
was presented by the members of the staff at the Spa-road works 
with & handsome marble clock, with side ornamente to match. 
The presentation was made by Councillor Dr. Panton, chairman 
of the Electricity Committee, Sapporo by Mr. A. Ellis, M. I. E. E., 
borough electrical engineer.—The Barnsley Town Council have 
appointed Mr. S. E Bastow, of Hull, as clerk of the works of the 
Corporation at £150 during the construction of the plant, and at 
£200 after ite completion, the engagement to continue for at least 
two years, 
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Battersea.—Ab a meeting of the Vestry on Wednesday a report 
from the Lighting Committee was submitted, stating that the 
committee had examined, by a sub-committee, the plant, etc., at 
the town hall electric lighting station, and found the same satis- 
factory. The committee recommended that advertisements be 
inserted in the Electrical Engineer, Engineer, Engineering, and 
the Municipal Journal and London, inviting tenders for works in 
connection with electric lighting to specifications, as follows: 
(Specification No. 1) feeders, distributing msins, and arc-light 
leads ; (2) water-tube boilers; (3) steam dynamos and engines. 
The Special Committee on Parliamentary Schemes reported that 
the Board of Trade had declined to grant the provisional order 
applied for under the Electric Lighting Acts by the County of 
London and Brush Provincial Electric Lighting Company, Limited, 
in respect of that parish. 

Shemeld.— The Tramways Committee have received a petition 
from the ratepayers of Darnall asking the committee to take 
immediate eteps to complete the section of tramway to Darnall. 
The city surveyor has reported his intention shortly to commence 
the tramway work in Ecclesall-road. The committee have resolved, 
t That if an expert, to be named by the Corporation, certifies that 
the wire put up by the British Thomson-Houston Company is as 

ood for the purpose for which it is to be employed as wire of the 

eecription contracted to be supplied by Messre. F. Smith and 


Co. for the Walkley section, this committee will recommend the 


Council to accept the wire supplied, the British Thomeon- Houston 
Company to bear the cost of the examination and report by the 
expert." As the regulations of the Board of Trade do not permit 
of persons standing at the ends of electric tramcare, the designs 
of the two sample cars to be ordered from Mesers. G. F. Milnes 
and Co. (as per the recommendation of the General Sub-Committee 
of Feb. 21, 1899) are to be modified so as to provide seating 
accommodation for six smokers, 

Leeds. — The Corporation tramways show a considerable 
increase in the receipts during the past month as compared 
with March last year. The total takings were £9,036, as against 
£6,840. 193. in the corresponding month last year—an increase of 
£2,195. The figures relating to the electric route are: through 
cars from Boar-lane to Kirkstall, £1,144 3s. 2d. in March—an 
increase of £161. 16a. 3d.; to the Cardigan Arms only, £517. 
128. 9d., or an increase of £336. 168. 4d. ; through cars from 
Briggate to Rou:dhay, £1,485. 13a. 5d., or an increase of £322. 
9s. 4d. ; to Harehille-road only, £622. 178. 3d., or an increase of 
£380. 4». The Highways Committee on Wednesday decided to 
complete laying down the tramlines from Meadow-road to the 
Midland Railway bridge in Dewsbury-road, with a view of a tram- 
way service being commenced as early as possible from Briggate 
to the railway bridge. When the latter structure ie finished, 
which it is not expected to be for some time, tramcars will be run 
from Briggate right along Dewsbury-road to Croes Flatts Park. 
By the end of the week it is expected that Tong-road, Armley, 
which has been undergoing repairs, will be reopened for vehicular 
traffic. 

Colchester.—The Lighting Committee have accepted the offers 
of Meeers. Siemens to light and maintain four large lamps each by 
incandescent light of 100 ps at the same price per annum as is 
now paid for the lighting thereof by gas, the committee to bear 
the cost of fittings in the first instance. The borough surveyor'a 
report, embodied in the minutes of the committee adopted at the 
last meeting, stated that he had been in communication with 
Messrs. Siemens respecting the additional plant which it is 
anticipated will be required for the winter of 1901, and he sub. 
mit a letter from Mesers. Siemens, stating they have now 
obtained estimates for the boiler, engine, etc., which enabled 
them to quote for the additional 350-h.p. plant which it was pro- 
posed to put down. "Their price for the whole additional plant 
(which they detailed), packed, delivered, and erected in Colchester, 
was £2,744. In addition to the plant, it would be necessary to 
provide meters, extend mains, etc., the total estimated cost being 
about £4,700. The committee resolved that further consideration 
be deferred to the next meeting, and that the surveyor then 
present a report giving further particulare, together with details 
of the suggested extensions of mains, etc. 

Edwards's Aic-Pump Syndicate, Limited.—The first annual 
report of the directors to be presented to the shareholders at the 
second ordinary general meeting of the. syndicate to be held at 
Winchester House on the 18th inst, states that after payment of 
all expenses of management and after writing uff one fifth of the 
organisation expenses, the net profit for the period amounted to 
£198. 8s. lld. The revenue from royalties was naturally of slow 
growth at the commencement, consulting engineers and builders 
not unreasonably hesitating to adopt a new type of pump as.their 
standard design until they had had some little experience of the 
working efficiency of the firsb pumps built for or by them. 
Consequently the sum of £1,767, included in the revenue account, 
althongh small in amount, was representative of a much wider 
clientèle than the figures would seem to indicate. The pump was 
steadily gaining in popularity with superintending engineers and 
marine engine builders, as well as with consulting engineers, who 
are more particularly identified with stationary engines for electric 
light and power plant. Pumps had been built for stationary 
engines to run at a speed of from 300 to 400 revolutions per 
minute, and the Edwards pump was specified for some of the 
largest corporation electrical installations in the United Kingdom. 

Llanwrst.—The works of the Llanwrst Electricity Supply 
Company, recently opened by Lord Carrington, contain a 120-h. p. 
Babcock and Wilcox water-tube boiler, with Hopkinson’s 
mechanical stokers attached, the water feed being by a 
Worthington’s double-action feed pump; a 55-h.p. compound 
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engine by Alley-Maclellan, of the Westinghouse type, and a 
dynamo by the Electrical Supply Company, London, which 
supplies a pressure to the mains of 250 volte. The mains 
laid at present are somewhat over a mile in length, with 
feeders. Already about 50 connections with business premises 
and private houses have been made, equivalent to over 
600 8c.p. lamps, and applications have been received 
for a considerable number more. Tbe work was commenced 
at the beginning of January. The charge at present is 
either 8d. per unit for energy supplied, as measured by meter, 
or 10e. per 8 c.p. lamp per annum, to be used as long and as often 
as required. Mr. G. R. Peers, the engineer of the company, 
having given a brief description of the works, Lord Carrington 
declared the works open, and switched on the light, using a switch- 
handle of silver, suitably engraved and mounted on ebony, which 
was presented to him by Mr. McInnes, of Manchester, representin 

the company. The company then proceeded to the Victoria Hotel, 
where they were entertained at dinner by the electricity company. 


Scott and Mountain, Limited. —Amongst the contracte in hand 
at the Close Works, Newcastle-on-Tyne, we note a complete pant 
consisting of three engines and dynamos coupled, each of 250 h. p., 
together with switchboard, boosters, steam and exhaust pipes, 
feed heater, etc., for working the electric railway at Hill of Howth; 
complete transmission of power plante for the armour- plate depart- 
ment of the Cyclops Steelworks, Sheffield ; the Lanarksbire Steel- 
works, Motherwell, N. B.; and Messrs. Richardson, Duck, and 
Co., Limited, Stockton-on-Tees ; electric pumping plants for the 
Dalmeny Oil Company, near Edinburgh, and for Earl Rosslyn’s 
Collieries, Dysart ; electric haulage gear for the Brougbton and 
Plas Power Coal Company, near Wrexham, and for the Consett 
Iron Company, Limited, Langley Park Colliery, near Durham. 
The firm are also supplying their combined engines and dynamos 
for Messrs. Taylor, Garnett, and Evans, Limited, Manchester 
Guardian Printing Offices. These engines are of the self- 
lubricating type, and are fitted with a valveless pump delivering 
oil under pressure to the bearings and all other working parts. 
We are informed that 3,000 h. p. of this type of various sizas is on 
order at the present time. The engines are made of either the 
compound two-crank type or tandem compound three-crank type, 
in sizes varying from 20 h. p. to 2,000 b.p. Meesre. Scott and 
Mountain have also recently completed an ex'ension to the electric 
pumping plant at the Shillbottle Colliery, near Alnwick, as also 
an electric winding gear for the Glasdir Copper Mines, Dolgelly, 
together with two sets of their combined engines and dynamos for 
the Port Talbot Railway and Docks Company, South Wales. 


Rochdale.—The minutes of the Tramway Sub-Committee, 
approved by the Town Council at their meeting last week, stated 
that Mr. Bennett (electrical engineer), accompanied by Mr. E. B. 
Petrie, appeared before the sub-committee on behalf of the Drake 
and Gorham Traction Syndicate, Limited, with reference to the 
proposed establishment of a light railway within the borough of 
Rochdale with connections to the surrounding districts, but the 
sub-committee declined to recommend the committee to accede to 
the application of the syndicate. A letter was received stating 
the terms upon which the Bury Corporation were prepared to 
insert a clause in their Bill now before Parliament to enable them 
to work the tramways between the Bury borough boundary and 
Heywood market place, and enquiring whether the Rochdale 
Corporation were prepared to enter into an agreement based upon 
similar terms for working the Rochdale and Heywood section of 
the tramways. It was decided to recommend that the gauge in 
future be the standard gauge of 4ft. 84in., and that tramways on 
this wider gauge be laid along the existing routes to the borough 
boundary at Manchester-road, Oidham-road, Halifax-road, and 
Whitworth-road ; and that new tramways connected with the 
existing routes be laid to the borough boundary at Milnrow-road, 
Edenfield-road, Rooley Moor-road, and Bury-road, and that loop 
connections be made along John.street and Moles worth · street, 
and round by the railway station botween Drake-street and 
Manchester-road. It was also resolved to write to the urban 
district councils in the neighbourhood that the Corporation have 
decided to promote a Bill enabling them to extend and work 
tramways to the borough boundary, and to adopt the standard 
gauge of 4ft. 84in. throughout; and stating that the Corporation 
would be pleased to receive their observations thereon. 


PROVISIONAL PATENTS, 1899. 


APRIL 4. 


7041. Improvements in e. ect 10 nro lamp*. 
Day, 64, Barton-arcade, Manchester. 

7105. Improvements in apparatus for controlling the revors- 
ing mechanism employed in telegraphing and the 
like by means of electrical rays or waves. Axel 
Orling and Carl Gustaf Georg Braunerhjelm, 322, High 
Holborn, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, Feb. 27, 1899, being date of 
application in Sweden.) 

APRIL 5. 

7144. A new or improved electric apparatus for automatic- 
ally regulating the ph)sical condition of gases and 
Mquids. Heinrich Schuliz 102, Buidett-road, London. 
(Complete specification. ) | 

7179. Improvements in long-distance electrical signalling. 
Daniel Vincent Riordan, 38, Chancery-lane, London. 


Gerald St. John 
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APRIL 6. 

7204. Improvements in electric motors and accessories in 
connection with ocoin-freed and other electricity 
meters. James Readman, 73, St. Stephen’s-road, 
Upton Park, London. 


7277. Improvements in or connected with apparatus for, 


measuring and recording electric currents. Hermann 
Aron and Aron Electricity Meter, Limited, 6, Lord- 
street, Liverpool. (Complete specification.) 

7284. Improvements relating to telegraphic, telephonic, and 


like aystems, and to automatic switching 5 
therefor. Léon Joseph Mathurin Dardeau, South- 
ampton-buildings, Chancery-lane, London. (Date applied 


for under Patents, etc., Act, 1883, Sec. 103, Oct. 10, 
1898, being date of application in France.) 
APRIL 7. 

7821. Improvements in secondary battery plates, grids, and 
the like. William Alfred Gent, 23, Ivy-lane, Brockley, 
London. 

Improvements in electric telephony. 
Randall, 63, Chancery lane, London. 
Method of operating typewriting, composing, or 
similar machines by means of electromagnetism. 
Ernat Trowe, 70, Chancery-lane, London. (Complete 

specification.) 

Improvemonts in multiple-contact telephone trans- 
mitte s and the battery circuit or oirouits relating 
thereto. Charles Adams Randall, 63, Chancery, lane, 
London. 

Improvements in d)namometers. George James Gibbs, 
18, New Bridge- street, Blackfriars, London. 

7964. Improvements in or relating to means for controlling 
and indicating tho supply of eleotrical energy. 
Henry Kunkelmann, Charles Emmanuel Francois, and 
César Réne Loubery, 111, Hatton-garden, London. 

APRIL 8. 

Improvements in electric safety devices. George Keith 
Buller Elphinstone, 101, St. Martin’s-lane, London. 

Improvements in elect;ioal cooking apparatus. John 
B. Cary and Mary Cary, Veuve Delevy, 18, South- 
a e buildings, Chancery - lane, London. 

Improvements in electricity meters and in prepay- 
ment mechanism for the same. George Hookham, 
18, Southampton-buildings, Chancery-lane, London. 

A oorreoting transformer for simple or polyphase 
alternating electric currents. Joho Imray, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (La Société Anonyme pour la Transmission de 
la force l'Electricité, France ) 

Improvements in electric switches. Patrick Hamilton, 
16, Emperor's-gate, South Kensington, London. 


7326. Charles Adams- 


1339. 


7345. 


7364. 


7871. 


7415. 
7416. 


7427. 


7445. : 


SPECIFICATIONS PUBLISHED. 


1898. 

0058. Apparatus for transmitting motion to a distance by 
means of electrical energy. Siemens Bros. and Co., 
Limited. (Siemens und Halske, Aktien-Gesellschaft.) 

6044. Method of and furnace for the continuous melting 
of glass by electricity. Becker and Schreyer. 

7199. Means of generating electrical energy. Holmes, 
Holmes, and Holmes. 

$274, Electric bells. Oppenheimer. 

$319. Electrodes and the method employod for producing 
them. Krebs. 

10618. Indicating and recording apparatus for use in con- 
nection with electric meters. Pillinger. 

11302. Electrical switches. Brier. 

11498. Holders for electric glow lamps. Gover and Proctor. 
12438. Apparatus for indicating leakages or escapes of 
current from electric conductors. Kallmann. 

13312. Electric ineaudescent lamps. Michaelson. 

14399. Electric measuring instruments. Blackburn and 
Spence. 

15100. Electrical influence machines. Pidgeon. 

93820. Apparatus for measuring the phase difference of 
alternating currents and idle currents. Tuma and 
Kaldegg. 

24833. Means for suspending electric motors on olectrically- 
propelied vehicles. Short. 

26619. Telephone switchboards or switching apparatus for 
telephone stations. Thompson. (Ahern.) 

20789. Electrical incandescence lamps. Teeny. 
Elektricitäts Gesellschaft.) 

1899. 

1208, System of conduits for the underground conductors of 
electric railways and tramways. Sterza. 

1232, Proeess of, and means for, transforming 
currents. Thomsen. 

2288, Acoumulator plates. Ribbe. 

8887, Trolley apparatus for use in connection with electric 
traction. Winslow. 


(Allgemeine 


electrio 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


ub 
Returns for PS Total receipts for 
Line. week 8 a Increase half-year. 
7— | decrease 
Ending |1899.|1898 1899. | 1898. 
idem Tram- £ £ £ E £ 
—— M April 8 |4 5% 3.762 + 742 |53,309 49 749 
Blackpool and Fleet- 
wood Tramroad .. 8 | 602 — — 3,123 | — 
Bradford City Trame| Feb. 5| 145| — — 6.7331 — 
Bristol Tramways | | 
and Carriage Co. . April 7 3,5872, 810 + 777| — — 
City and South 
London Railway. „„ 9976] 884 + 92 16 251 |15,826 
Dover Tramways . ,, 8| 214] 119 + 952, 110 1,514 
Dublin U. T., elec. care ,, 7 1, 252 827 + 425 12,539 9, 8887 
Dublin S.D. Electric 
Tramways .. ...... „ 7 984| 449 + 535 9,067 | 5,552 
Halifax Corporation 
Tramways ........ Mar.29 | 312| — — 10,712“ — 
Liverpool Overbead 
Railway ............ April 9 |1,674|1,539| + 135 |19,990 |20,295 
South Staffordshire 
Tramways ......... „ 7 923| 609| + 314 8,588 | 8,081 


Since June 30, 1898. + Including horse cars. { Since July, 1898 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


= "dl : 


Blackpool and Fleetwood Tr. mroad Shares 

Bournemouth and Poole Electric tupply, Limited, Ord.. 

44 per cent. Cum. Pref . 

British Electric Traction, Limited, Ordinary, "New, 1- 80, 000 
p. c. Cm. Pf., 90,001-40,000 (all patd) 
5 per cent. Perpetual Debenture Stock 
Brush Electrical Eugineering, ui xd , Ordinary . 


oo Pa 97-0090 


Callender's Cable Company, M: 
Central London Ratiway, Ordisary . „55 


Pref. Half- Shares .B 

: haring Cross and Strand C 
per cent. Cum. JVC ioi Ue 
Chelsea ab cer ces Company ............- cnn wees 
Salen Ortigas Debentures cccecccces 

Oity of London "(—— 

i =T oooi. 100,000 . e 
6 per cent. Cumulative Fre...... 


———— per cent. Debenture Stock 
City and South London Railway, Consolidated Ordinary .. 


— Ordineerrr r % 
——— 4 per cent. Debenture Stock ease %%% „%) „ %%% „ „%% 00 ee 
6 per cent. Pref. i „ ET ! 
County anty of London and Brush ‘Prov, Elec. ‘Light G, Ord. | 10 11-12 
i No. 80 001-40, 000 10 11-12 
6 per cent. Cum. Pret. "qe ; 10 14-16 
Crompton and Oo. . ........... seen 8 v 3 8} 33 
6 cent. Debentures . "egeo 9 . . 00089008 — 98-101 
Crystal Palace District, Ordin BE Btock . 100 180-185 
Preference 5 per cent. tod FF 100 140-146 
Edison and Swan United Ordinary........................] 8 2- 
5 per cent. Debentures . eec *e*«9009920280 oe b 4-6 
4 per cent. Deb. Stock, Red.. 100 97-00 
Edmundsons’ Electricity Corp., Ltd., Ord. Shares, ` 1. -17,400 6 b 
Kiectric Construction, Limited ele 2 2j 2 
—— 7 per cent. Cumulative Pref. . ...........—....| 3 
4 per cent. Perp. 1st Mort. Deb.. gu 100 108-1 
W. T. Heniey's Telegraph Wuras, Ur “inary . 40 184 10 
7 per cent. Preference ..... 10 18$ 1 
4) per cent. Debenturme A eene 100 112.1 
House- at ouse Com mpar war hora 6 84-9. 
7 per cent. erence . 6 9-1 
Imperial [ramways, Limiteldlldldll „v 6 nw 
India Rubber, Gutta Perche, 8 Telegraph Works ......| 10 214-22) 
4 per cent. Debentures  ...... y ala ...... | 100 101-106 
Kensington and Knightabridge: Ordinary.................. 6 rg 
London Electric Supply, Ordinary.................. „ 8 4 
6 per cent. Pref. 6 04-7 
4 per ceut. 1st Mortg: e Debenture Brock, Eed. .| 100 105-107 
Metropo'itan Electric Supply, Limited, Ord., No. 1- 62, 600 10 17-18 
— No. 62 601 85,000 4 18-14 
r cent. First Mortgage eee Book . 100 117-120 
National 8 phone, Ordinary. * „ 6 „%% 6 44-5 
—— per cent. Cum. First Pret.. eee 10 11-18 
6 per cent. Cum. Second Pref.. OE, 11-18 
6 per cent. Non. Cum. Third Frei 5 
n pe cent. Deb. Stock, Red. 100 90.101 
Nottiug Electric DEDE Company, Limited . .....| 10 163-173 
Oriental, ache 1870 . „ 13-1 
£5 Shares . orao oa teno m „„ (EEEIEE ee Ge b 7 7 
£44 Shares, New e e OÈ : 
Oriental Telephone and Klectric Company 1 1 
Oxford klectz ic, Lim., Ord., Nos. 1 to 96 and 407 to 10, 116 6 63-7 
Royal map io Company of Montrea: . 1} 165-185 
per cent. Kirst Shares Mortgage Debentures ..| 100 106-107 
South Lu on Eleotric Supply, Ordinary .. ............. 8 81-99 
84. James’ 8 and Pall Mall, mited, Ordinary ee 2992909996 b 174-18) 
7 per cent. Prei .«««« 6 ¥-10 
Telegraph Construction and Mainvenanes ~ — ~~~ ~~ 18 86 39 
Z e peon &* 9s as es an an am «- wo m6 d e an o ieo M 
Waterloo an y Railway, Ordinary ---------. 
Westminster Electric Supply, Ordinary --------- 5 15-16 
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NOTES. 


Electric Lighting Bill.—In the case of the Kensing- 
ton and Notting Hill Electric Lighting Bill, which is the 
last measure before the Select Committee presided over 
by Sir W. Coddington, the opposition was withdrawn on 
Saturday. The Bill will therefore go before the Committee 
on Unopposed Bills. 


Russian Companies.—The law relating to foreign 
firms and stock companies in Russia has been changed 
lately. While formerly the Government allowed foreign 
companies to trade in Russia only with the proviso that 
this permit could be cancelled at any time and without any 
reason being stated, it is now reported that permits given 
to foreign companies will in future carry with them rights 
equal to those enjoyed by similar corporations of Russian 
nationality. 

Crystal Palace Engineering School.—This school 
of practical engineering will conclude its Easter term on 
Friday next, when a number of visitors have been invited 
to be present to hear announced the list of certificates for 
the past term which have been awarded by the examiners- 
Sir John Jackson, F. R. S. E., will occupy the chair in the 
lecture theatre of the school at noon on that day. Visitors 
will be admitted to view the workshops and laboratories of 
the school at 11 a.m. 


Wheels and Pulleys.—Mr. Archibald Sharp, B.Sc., 
Wh. Sc., A. M. I. C. E., delivered a lecture before the Civil 
and Mechanical Engineers Society last night on the design 
of wheels and pulleys. In his lecture Mr. Sharp dealt 
most fully with the design of driving and non driving 
wheels, bicycle wheels, and with the various forms of wood 
and steel pulleys for countershaft work. The last part of 
his lecture was devoted to the subject of flywheels, on 
which Mr. Sharp is an authority. 


Mining Engineers.—A meeting of the members of 
the North of England Institute of Mining and Mechanical 
Engineers was held this week in the Wood Memorial 
Hall Newcastle-on-Tyne. The chair was taken by Mr. 
W. Armstrong, and discussions ensued on coal-cutting 
machinery, with special reference to two types of electric 
coal cutters. Other papers brought before the meeting 
were on Timbering of Iron Ore Mines in Cumberland 
and Furness" while Mr. T. L. Elwen read a paper on 
‘The Glacial Deposit Wash in the Dearness Valley." 


Borrowed Thunder.—In our last issue, under the 
head of Electric Lighting,” we referred to a lecture 
delivered by Mr. J. T. Shorrock, L. D. S., R. C. S., at 
Darwen. It was entitled Electric Lighting in our 
Houses and Workshops.” We find that the picturesque 
language used by Mr. Shorrock in his lecture is not 
original, but tha: it will be found practically verbatim in 
that excellent book written by Mr. Robert Hammond, 
entitled The Electric Light in our Homes.” We trust 
that in his lecture Mr. Shorrock gave due credit to his 
source of inspiration. 


Institution “ JournaL"—We have received from the 
Institution of Electrical Engineers the April issue of the 
Journal of the Institution. In it there is recorded a con- 
tinuation of the discussion on the three papers on “ Rules 
for the Regulation of Wiring," and papers on “ Electric 
Traction by Surface Contacts" by Miles Walker; and 
** Wireless Telegraphy," by G. Marconi. There also appears 
a record of the demonstration by A. A. C. Swinton on the 
Wenhelt electrolytic contact breaker; Prof. E. Wilson's 
paper on The Induction Motor," and a communication by 
L. B. Stillwell entitled Note on Standard Frequency." 
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London County Council Tramway Report.— 
Prof. A. B. W. Kennedy has just started for America in 
order to inspect the most recent tramway. installations of 
that country. We understand that Prof. Kennedy is 
expected to return to England about the end of this 
month, and after that will undertake a Continental trip in 
order to complete a report to the London County Council 
on electric traction generally. This report, when completed, 
wil be of the utmost value to the County Council, and 
we trust that this body will, in the interests of other local 
authorities in the United Kingdom, publish it broadcast. 

Idle Provisional Orders.—A rumour is current to 
the effect that the Board of Trade proposes shortly to 
put pressure on those local authorities which obtain their 
provisional electric lighting orders and do not proceed to 
put them in operation. A fair number of such orders are 
now in existence which were granted in the early nineties, 
in order to prevent companies obtaining electric lighting 
powers in towns. It is still the custom to adopt this mode 
of opposition to companies so applying. If the rumour is 
correct, the Board of Trade will clearly state that unless 
the provisional orders are proceeded with in a certain 
definite time they will be revoked. 

Colonial Telegraph Rates.—We understand that a 
meeting of some 20 members of Parliament will be held 
in one of the committee rooms of the House of Commons 
on the 25th inst. to consider a scheme to be submitted by 
Mr. Henniker Heaton, M.P., for cheapening Imperial tele- 
graphic communication. At this meeting, to which promi- 
nent merchants interested in telegraphic communication 
with India, Australia, and South Africa will be invited, a 
proposal is to be made that the Governments of India, 
South Africa, Australia, and New Zealand shall hold a con- 
ference with the home Government with the object of 
reducing the present high cable rates, which for private 
messages are regarded as prohibitive. 

A New Circuit-Breaker.—We have recently seen 

illustrations of a new expansion circuit breaker, manufac- 
tured by Messrs. McCarthy Bros. and Ford, of Buffalo, 
N.Y. The circuit breaker consists of an ordinary knife 
switch, which is held on by means of a trigger. This trigger 
is kept in position by a thin wire, through which the main 
current passes. The expansion of this wire when the 
current exceeds a predetermined limit is made to reach the 
trigger, and then the switch flies open. It is claimed that 
the time element introduced by the hot wire is a great 
advantage when the circuit breaker is used for electromotor 
work. In this case the sudden rush of current when the 
motor is switched on will not operate the switch, as is too 
frequently the case with the usual magnetic types of current 
interruptors. 
Large Transformers.—The Niagara Falls Power 
Company has been indirectly responsible for the bulk of 
the experience of the manufacture in the United States of 
very large transformers. It is only recently that we had 
to chronicle the fact that the largest transformer order 
known had been given for use on their system, and now 
we learn that they have ordered no less than seven 
2,500-h.p. transformers from the Westinghouse Company. 
These transformers will be of the same type as the four 
850-kw. transformers built by the same company for the 
Cataract Power and Conduit Company about a year ago, 
and which are in use at Buffalo. The efficiency guaranteed 
for these transformers is over 98 per cent. at full load and 
also at half load, while at quarter full load it will be over 
97 per cent. They will be used for raising the two-phase 
2,200-volt current from the generators up to three- 
phase 4,400-volt current for supplying the Union Carbide 
Company. 
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. Camberwell Lighting.—The Board of Trade has not 

been able to induce the Vestry of Camberwell to agree 
to the County of London and Brush Provincial Electric 
Lighting Company increasing its high-pressure system from 
6,500 volts up to 6,600 volte. The Vestry's argument is 
that the lower limit is sufficient for all the requirements of 
the company in their district, and that the extra 20 per 
cent. is being added simply to meet the convenience of 
other surrounding districts. While we are quite sure that 
the Vestry have solved the real reason for an increase, 
we cannot see that they are likely to gain anything trom 
the opposition they are offering. They also oppose the 
adoption of the two-phase alternate-current system of 
electric distribution, and state that they would prefer to 
have the continuous-current system, in order that the com- 
pany may give a supply on a system which is quite 
distinct from that adopted by the London Electric Supply 
Corporation. 

The Dusseldorf-Crefeld Railway.—A new railway 
has recently been constructed from Dusseldorf to Crefeld, 
and it is especially designed for electric traction and high- 
speed working. The distance between the two towns is about 
14 miles, and the line is in most places fenced off as an ordi- 
nary railway. The work has been carried out by Siemens 
and Halske, of Berlin. The electric cars run at an average 
speed of 25 miles an hour, and can easily get up to 
58 miles per hour if required. In this case the motors are 
mounted direct on the axles of the bogies of the car, and 
all reduction gearing is thus avoided. Each car is driven by 
two motors of 40 h.p. The passenger accommodation of the 
car consists of 36 inside seats and 14 places on the platform. 
The cars used contain every requisite for comfortable 
travelling, and we understand that the line is likely to 
become a commercial success. In many respects it is not 
dissimilar to the electric railway between Blackpool and 
Fleetwood, which has achieved a great success in the two 
months in which it has been opened. 

Alternate-Current Electric Fans.—We refer else- 
where to the small electric motors used on the 1899 types 
of fans in America. In regard to these motors when 
required for alternate-current types, special interest centres 
on the starting device. In this respect the American 
Electrician points out that the alternate-current induction 
motor pure and simple, when fed by single-phase currents, 
is non-starting—that is, it has no tendency to turn until it 
gets in motion. This is overcome in fan motors, as a rule, 
by putting in what are known as shading coile—that is, 
short-circuited copper strips around parte or corners of the 
poles. The currents induccd in these give a magnetisation 
out of phase with that of the main body of the poles, thus 
giving a rotating field, which starts tho motor in motion. 
Once up to speed, the armature or secondary gives the 
necessary cross-magnetisation, so that the starting coils are 
no longer necessary. As they cause a constant waste of 
energy they may be cut out, and in one motor at least 
they are conuected with the switch in such a way that they 
are cut out in the running position and only closed while 
starting. 

Institution of Mechanical Engineers.—The next 
ordinary general meeting of this institution will be held 
on Thursday and Friday next week (April 27 and 28) in 
the new home of the members at Storey's-gate, St. James's 
Park. Sir William H. White, K.C.B., F.R.S., will take the 
chair at 7.50 each evening. On Thursday the presidential 
address will be delivered, and on Friday a paper on 
% Evaporative Condensers” will be read by Mr. H. G. V. 
Oldham, A.M.LM.E. In this paper, after pointing out the 
advantage of using evaporative condensers where a large 
supply of cooling water is not available, the author will 


discuss the general action going on in them. He will also 
consider the details of these and describe the principal types 
of air condensers which have been used during the past 
26 years. Mr. Oldham will likewise take up the testing of 
such apparatus, and the advantage of the use of fans 
to increase the efficiencies of evaporative condensers 
generally. The paper should give rise to a moet 
interesting discussion, and be worthy of careful study by 
all central-station engineers who are not blessed with an 
ample supply of water for condensing purposes. The 
annual dinner of the Institution of Mechanical Engineers 
has been arranged to take place at the Hotel Cecil on 
Wednesday next, the 26th inst., when a large and repre- 
sentative gathering is expected. 


Rebuff to the London County Council.—The 
Kensington Vestry has made a rather caustic reply to a 
communication of the London County Council pointing 
out “ that some few instances have occurred in which the 
Council have approved of plans for electric lighting works 
submitted by electric lighting companies, as to which 
works the local authorities concerned had afterwards 
raised objections or had imposed conditions not quite in 
accord with those imposed by the Council, and intimating 
that in order to secure, if possible, uniformity of action in 
future the Council had decided to give the local authority 
an opportunity of expressing its views upon the notices 
and plans before the Council's approval or disapproval was 
given to the works referred to therein.” From what we 
have seen, the London County Council itself has been 
most unreasonable in raising objections to the proposed 
works of electric lighting companies, and most vestries 
have adopted a broader policy in such matters. We are, 
therefore, pleased to see that the Kensington Vestry 
consider it advisable to inform the London County 
Council that iu this matter “they do not think that 
any useful purpose would be served by the adoption of 
the course proposed by them, but consider that the remedy 
is rather to be found in the termination of the present 
unnecessary overlapping jurisdiction under the Electric 
Lighting Acts." 

Siemens Engineering Society.—On Wednesday 
last week the engineering society organised amongst the 
staff of Messrs. Siemens Bros. and Co., of Woolwich, held 
their annual conversazione in the Assembly Rooms at 
Charlton. This society, whose ordinary meetings are 
strictly confined to members of the staff, removes its bar 
against visitors on these occasions. Last week, for instance, 
a large number of past members were invited and welcomed 
by their old colleagues. The main assembly room and the 
small rooms at the back were filled with apparatus usually 
of scientific interest. These exhibits, though largely con- 
tributed by the firm, also included a number from outside 
sources. Amongst these we noted a particularly interest- 
ing arrangement, which was termed a pneumatic Wheat- 
stone's bridge, used for determining the value of orifices 
for the admission of air into large chambers. The air 
passages and receivers are arranged just in the same way 
as the electric conductors of the Wheatstone bridge. The 
apparatus serving as à galvanometer bridged the opposite 
corners between vhe air resistances. Amongst the other 
exhibits, we noticed some excellent spectroscopic appa- 
ratus, and also Prof. Ewing’s hysteresis curve tracer. The 
society had hoped to have on view the historic telegraph 
instrument which was supplied to General Gordon and 
recovered during the recent Soudan expedition. The pro- 
ceedings were enlivened by an excellent orchestra, and also 
with some experiments with phonographs. 


Electric Condaits and Disease.—The current 
number of the Lancet seriously debates as to whether electric 
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conduits are not a possible cause of the spread of disease. 
It seems that a correspondent to the paper has pointed out 
that in the town where he lives the main cable supplying 
the current is laid in a 4in. pipe beneath the public foot 
path, with branch pipes for house connections, the ends of 
which are left open. The higher temperature inside the 
houses induces an indraught of air by these open 
pipes, and, as different houses vary in temperature 
and these pipes form a direct communication from 
house to house, so there is a circulation set up 
between one house and another, the current of air 
varying in velocity according to the range of temperature. 
In the case of houses warmed throughout by a hot-water 
system, the temperature may be as much as 25deg. F. 
higher than the external air, a condition which causes an 
influx of air of sufficient velocity to blow out a candle 
flame. In this way the infected air of a house where 
infectious disease is present might easily be drawn into 
other houses with serious results. The conveyance of 
small-pox by aerial agency is established, and it is con- 
ceivable that it could be conveyed from one house to 
another in the manner just suggested. There is the possi- 
bility of other contagious diseases being spread in the same 
way. Our contemporary adds that the preventive remedy 
is clear, and that the pipes should be plugged with insulating 
material when led into a house. 


Electrolytic Conduction.—It has been suggested a 
number of times that interesting results might be obtained 
with a tube or trough containing an electrolyte and sur- 
rounding a transformer so that the electrolyte forms a 
complete circuit just like a short-circuited coil, in which 
currents are induced; in such a case alternating currente 
will low through the electrolyte without the necessity of 
any electrodes. Mr. Behn-Eschenburg, in the Zeitung fuer 
Elektrochemie, describes briefly, with the aid of an illustra- 
tion, some experiments made with such an arrangement. 
The article is condensed as follows in Mr. Carl Hering's 
digest: “ A horizontal, rectangular trough was made to fit 
around the core of a transformer, and was filled with an 
electrolyte, which thus formed a short-circuited liquid coil 
in which currents were induced. Into this trough the 
terminals of a voltmeter were inserted at fixed distances, from 
which, knowing the current, tho resistance could be calcu- 


lated. Immediately above the trough was a single winding 


around the same core, the voltage of which was also 
measured, and this showed the total voltage which was 
induced in the trough of liquid. His experiments, which 
were only approximate, were made to find whether the 
resistances thus measured agreed with those measured in 
the usual way, and the experiments gave favourable results. 
The trough was made of wood, so as to be a non conductor. 
Besides the trough there was a single winding of a resistance 
wire which had approximately the same resistance as that 
of the liquid, thus enabling comparisons to be made with 
the resistance of the liquid and tbat of this wire. The 
results showed that comparisons could be made in this way, 
and that the behaviour of the liquid was like that of asolid 
conductor.” 


Dublin Tramways.—Mr. E. Kenneth Cambell sends 
a long letter to the Financial Times on the value of the 
hares of the Dublin Tramway Company. In answer to a 
letter from a gentleman who had raised a point as to 
whether the present market price of these shares was 
justified, Mr. Cambell quotes the usual arguments in 
favour of electric traction, and adduces most valuable 
facts from the experience obtained from those sections of 
the company’s lines which have already been converted for 
electrical working. For instance, the Donnybrook and 
Pkoenix section was opened up for electric traction at 
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the end of January. During the 10 weeks which have 
elapsed since then the number of passengers carried per 
week has steadily increased from 100,000 to 146,000 for 
the week ending April 7. During the similar period 
last year the average number of passengers per week with 
horse cars was about 65,000. What, perhaps, is of more 
interest to the shareholders is the fact that with a 
reduction in fares of about 33 per cent., the revenue 
per week has increased from an average of £380 with 
horse traction, to 2620 with electric traction. Even this 
average is not fair, as with horse traction the receipts were 
practically constant, while with electric cars the weekly 
returns have shown a steady rise from the beginning of 
February. Mr. Cambell proceeds to point out that not 
only have the number of passengers increased, and aleo the 
receipts, but that ut the same time the cost of running per 
car per mile is very much reduced by the introduction of 
electricity. He then makes a calculation as to the effect of 
the entire conversion of the company’s system, 84 miles in 
all, and concludes that in spite of the extra capital cost, 
20 per cent. dividends should be earned in the near future. 


Ammonium Amalgam —An interesting communica- 
tion on the general characteristics of ammonium amalgam 
is made to the Chemischer Centralblatt, 1898, ii, 853, 
which is abstracted as follows in the Journal of 
the Chemical Society: “In order to prepare ammonium 
amalgam and to measure the E.M.F. between a 
mixture of the amalgam with mercury and a strip of 
copper immersed in copper sulphate solution, the author 
uses a cell containing mercury and divided into two 
portions by a partition which dips into the mercury, but 
does not reach to the bottom of the cell. The ammonium 
amalgam, prepared by electrolysing a solution of ammonium 
chloride in one half of the cell, quickly diffuses into the 
mercury in the other half, and here the E.M.F. between 
the mixture and a copper electrode in a solution of copper 
sulphate is tested. Whilst, before the passage of the 
current the E.M.F. is only 0:16 volt, after it has passed 
for a few seconds it rises to 1:89 volts, but when the 
circuit is broken it falls quickly. Even when the froth 
formed on the surface of the mercury is brushed off, the 
E.M.F. still remains high. When dilute sulphuric or 
hydrochloric acid is used instead of ammonium chloride, 
the E. M. F. is only 0'1 volt, and with a solution of sodium 


chloride the E.M.F. only attains 0:62 volt in 124 minutes, 


owing to the slow diffusion of the amalgam, for when 
crystals of the amalgam are transferred to the other 
portion of the cell the E.M.F. rises to 2'146 volts. 
Potassium amalgam diffuses even more slowly than sodium 
amalgam. Whenammonium amalgam is heated, its volume 
increases by an amount greater tban that due to the 


expansion of the contained gases. The author concludes 


that an ammonium amalgam is first formed, and then 
decomposes into mercury, hydrogen, and ammonia." 


Telephone Mains.—The following details, collected 
from the agenda of the Vestry of St. George-the-Martyr, 
Southwark, show generally the terms on which the National 
Telephone Company are prepared to remunerate local 
authorities in London for permission to lay their wires 
underground. The company has offered this Vestry 2s. 6d. 
a year for every exchange subscriber in the parish who 
would be supplied by the new underground mains. It 
also undertakes to provide and maintain free of charge a 
private line from the vestry hall to the depót. We should 
also infer from what we know in other places that the 
National Telephone Company would make good all the 
damage done in opening up thestreets. The Electric Light 
and Dust Disposal Committee have the matter in hand, 
and they report to the whole Vestry that they think the 
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required permission should be given, provided that the 
Telephone Company will increase the proposed annual 
payment to 5s. per annum for each subscriber, and are 
also ready to provide a small telephone exchange at the 
vestry hall, with communication to the various stables 
and depóts, and also to the officers of the Vestry, the clerk, 
surveyor, medical officer of health, and other officials. 
They likewise ask that the work shall be superintended by 
the surveyor, and that the company shall pay the cost of 
such superintendence. The above terms do not seem to us 
to be reasonable, as if the Telephone Company repair and 
make good the streets after opening them up, we fail to see 
the moral right of the Vestry to the annual charge proposed, 
which would, of course, be borne by the telephone sub- 
scribers. We trust that when the Government Telephone 
Bill is brought before the House of Commons, full details 
will be given of the proposed arrangements by which the 
company shall have the right to put their wires under- 


ground, provided that they agree to allow inter-connections 


between their subscribers and those obtained by the Govern- 
ment exchanges. {n this way the royalties proposed above 
would be saved. 

Iron and Steel Institute.—The programme of 
arrangements in connection with the holding of the annual 
meeting of this institute at the Institution of Civil Engi- 


neers, Great George-street, Westminster, on Thursday and 


Friday, May 4 and 5, has been completed, and from this 
we gather that the first day’s proceedings will include a 
meeting of the council, to be followed by a general meeting 
of members at 10.30 a. m., when the hon. treasurer (Mr. 
W. Whitwell) will present the financial statement for last 
year. The retiring president (Mr. E. P. Martin) will induct 
into the chair the president-elect (Sir William Roberts- 
Austen, K.C.B.), and an announcement is to be made that 
the Queen has graciously consented to accept the Bessemer 
gold medal for 1899, in commemoration of the great progress 
made in the iron and steel industries during her reign. The 
president will then deliver his inaugural address, after 
which the following papers are to be read and discussed : 
“The Gellivare Iron-Ore Mines,” by H. Bauerman, F. G. S. 
(London); “ Wellman Tilting Furnace,” by A. P. Head 
(London); Exploring for Iron Ore with the Magnetic 
Needle,” by Prof. H. Louis, M. A., A.R.S.M. (Newcastle- 
on-Tyne); and a paper by Prof. J. Wiborgh, of Stockholm, 
on “The Use of the Hot Blast in the Bessemer Process.” 
The annual dinner will take place at the Hotel Cecil in the 
evening. The following day (May 5) the selection of 
papers provided for discussion are: The Diffusion of 
Iron,” by Prof. J. O. Arnold and A. McWilliam (Sheffield); 
“Use of Blast-Furnace and Coke-Oven Gases,” by E. 
Disdier (Bilbao); Solution Theory of Iron and Steel,” by 


Baron H. Jiiptner von Jonstorff (Donawitz, Austria) ; 


* Theories and Facts Relating to Cast Iron and Steel," by 
Bertrand S. Summers (Chicago, Illinois); and a paper by 
D. Tchernoff, of St. Petersburg, on ** The Manufacture of 
Steel Direct from the Ore in the Blast Furnace." In the 
evening Lady Roberts-Austen will hold a reception at the 
Royal Mint, Tower-hill. It may be mentioned that 
members intending to take part in the discussion can have 
copies of pap. ra forwarded to them a week in advance by 
applying to the secretary. 

A Comparison.—After visiting this country and 
America, Mr. W. Than, the chief mechanical engineer 
of the New South Wales Railways, recently returned to 
Sydney, where, if he did not exactly fall among thieves, 
he appears to have experienced what to most people is 
&bout as bad—he got into the hands of the newspaper 
interviewer. A representative of the Sydney Daily 
Telegraph saw Mr. Than, who was asked which of the 


systems of electric traction, particularly as applying to 
tramways, found the most favour in England and in the 
United States. His answer was that in the latter country, 
where this method of locomotion is in special favour, the 
overhead system is being superseded by the conduit 


system. He pointed out that in New York, where the 


conduit system is alone in operation, notwithstanding its 
great cost, it has been found so convenient, and, so far as 
the public are concerned, so simple, that it has been 
adopted quite regardless of the expenditure it entails. As 
regards other cities he adds that many of them, if they 
have not actually got electric traction, are now carefully 
debating the question, and, no doubt, as soon as local 
considerations allow, it will be put into operation. Con- 
tinuing, he says: In England, while this matter has been 
somewhat neglected up to the present, as compared with 
the United States, the people are waking up. Many of 
the towns have now got big schemes under consideration, 
and, as they have any amount of money, I have no doubt 
that, though a little slow in making up their minds, they 
will go ahead rapidly as soon as ever they decide. Several 
towns have already got a system, and in a short time 
England should show as much progress in tbis important 
regard as America. Since my first visit, eight years ago, 
I found that a very considerable advance has taken place 
in the States, both in regard to the improvements of 
machinery and to the extension of electricity as a motive 
power. Then, too, there has come about a greatly 
extended use of other methods for securing economy 
in working both railways and tramways. Altogether there 
is a vast and notable advance.” 


Cast-Welding Rail Joints.—It will be remembered 
that some months ago we described a novel method of 
obtaining high temperatures devised by Dr. Goldschmidt, 
in which he fused iron by mixing metallic aluminium with 
iron oxide. The ignition of this mixture turned the mass 
into metallic iron. The above process has recently been 
applied by the inventor to joining the ends of rails for 
electric tramways. The following abstract of a description 
of this process which appeared in the Elektrotechnische 
Zeitschrift, is taken from Mr. Carl Hering’s excellent 
digest: Dr. Goldschmidt applies his mixture to the 
joint in the two rails, which are first pressed tightly 
together from end to end. By the heat generated when 
the metal is cast around them, the expansion will press 
them still tighter together, producing what is claimed to 
be a weld across the whole cross-section, as was shown by 
means of tests. For making the joint, a mould of thin 
sheet metal is laid around the joint and surrounded on the 
outside by sand. A mixture of ordinary iron ore with 
aluminium is placed in the crucible and is ignited, after 
which more of the mixture is added until the crucible is 
full; this requires a few minutes. For a rail of large cross- 
section, about 7in. bigh, he states that 82lb. of aluminium 
is required. The top of the crucible will be covered with 
liquid corundum. The contents of the crucible are then 
poured into the mould around the rail, and it is said the 
liquid corundum first covers the rail with a thin coating, 
preventing the fused metal from ‘injuring’ the rail by 
getting in contact with it. The slag formed, which is 
corundum, may be saved as a valuable by-product. The 
whole process is very rapid and simple; three men will 
suffice, and no transportation of apparatus or machinery is 
required other than the clamps, the crucibles, and the raw 
materials. It seems that the crucibles require renewing 
frequently. Among the advantages of his method over 
the electrical welding system are that the heating of the 
iron around the joint is quite uniform, and there is, there- 


fore, no danger of burning; moreover, the amount of heat 
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can be accurately determined in advance from the mixture 
and quantity of the ingrediente." 


Electricity in the Italian Navy.—Giulio Martinez's 
fourth article to the Electrical World (U.S.A.) on the above 
subject gives a description of the various controlling devices 
which have been introduced into the Italian navy for 
operating the electric motors for power purposes, and 
particularly for driving the turrets of the heavy guns. In 
the ships to which the author refers, the largest turrets 
contain two 10in. 25-ton guns. These turrets are moved by 
two motors, the larger one having a capacity of about 16 h. p., 
and the smaller one of from 5 h.p. to 6 h.p. These motors 
are provided with powerful series windings and relatively 
small shunt excitation. There is no starting rheostat used 
in connection with the small motor. The large one is pro- 
vided with an automatic rheostat consisting of a coil of 
copper wire wound on a closed magnetic circuit, and having 
a resistance of ‘6 to 8 ohm. This resistance is short- 
circuited at the proper time by an electromagnet connected 
across the brushes of the motor, set to act when the counter 
E.M F. has reached a sufficiently high value. With the 
small motor it was found to be sufficient to make the series 
winding of a slightly higher resistance than would ordi- 
narily be necessary. The small motor gears on to the 
spindle of a larger one by means of a worm and wheel, 
but this gearing can be drawn out of action by means of a 
magnetic clutch, when the larger motor is required to drive 
the turret over considerable distances. Under normal 
working conditions, with a large motor a speed of 7deg. 
per second is attained, and the slowest motion possible is 
ideg. per second. By working the pressure switches by 
short jerks extremely small movements are obtainable, and 
the adjustment of the aim is Very perfect and requires no 
special skill on the gunner's part. The main part of the 
connections and the motors are placed in the protected 
portion of the vessel, not even being near the movable 
parte of the turret. A five-wire flexible cord, easily replaced 
if injured, connects the interior of the turret with the 
apparatus. An advantage resulting from the use of the 
small motor is that it is possible to operate the turret 
machinery from the ordinary circuits, when it is desired 
to make sure that everything is in working order. The 
author gives a full diagram of the connections used with 
these turret motors. 


High "Voltages.—On the 29th ult. Prof. Elibu 
Thomson delivered a lecture before the New York Elec- 
trical Society on high-voltage electricity. He exhibited a 
number of brilliant experiments, and also had on view bis 
novel application of the Planté rheostatic machine for the 
production of extremely high electrical pressures. Prof. 
Thomson covered the various methods of producing high 
voltages, and referred to the fact that transmission schemes 
were now using such high pressures that discharges took 
place constantly between the conductors. For instance, 
whero 40,000 volts was employed, any conductors within 
2in. of each other were liable to a sudden discharge ; and 
even with much greater distances, at 50,000 volts a bluish 
discharge caused by leakage through the air began to take 
place. He explained that at these high potentials the 
capacity of the line wires played an important part in the 
actions. Referring to the methods of obtaining high voltages, 
Prof. Thomson gave an interesting résumé of a very 
probable explanation of the production of the electrical 
conditions causing lightning discharges. This consisted in 
the diminishing of the capacity of a system baving an 
initial charge. For example, a film of varnish, or a thin 
sheet of rubber, in contact with a metal plate, and having 
a charge of very low tension, due to mere contact, becomes 
charged to a tension sufficient to cause a lin. spark when 
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removed from the metal—that is, when the capacity of the 
system, considered as a condenser, is decreased. A similar 
phenomenon takes place when similarly charged globules 
of moisture are brought into contact or near each other. 
The outer ones shield the inner ones, the charge of the 
system gathers on the outer layers, and, the capacity being 
increased, an elevation of voltage is the result. The old 
steam machine, or hydro-electric generator," took advan- 
tage of this principle for its action. In the same way, an 
ascending current of warm air, having a definite electrifica- 
tion, enters a layer of moisture-laden air, which it con- 
denses into minute drops, the whole taking a puffed or 
globular shape, and the voltage of its outer layers mount- 
ing up until it is sufficient to strike to earth in the form of 
lightning. Of course, the Wehnelt electrolytic interruptor 
was exhibited and described by the lecturer, who also 
had on view some high-frequency apparatus, as exemplify- 
ing the extreme method of raising voltage by varying the 
rate of change of current. 


Electric Fan Motors.-—The use of small electric fans 
in England for creating refreshing breezes in the dog-days 
is on the increase, but up to the present the business being 
done is only an infinitesimal percentage of that done in the 
United States. It is open to argument as to whether our 
conservative tastes, or the greater heat of America, is 
responsible for this fact. In the April number of the 
American Electrician no less than eight pages are devoted 
to the 1899 models of electric fan motors. These pages 
are replete with illustrations of the motors, which in many 
cases show clearly the mechanical parts. We gather from 
this article that the general trend of design is towards the 
abolition of cast iron in the magnetic circuit. In its place 
either forged magnets, or preferably magnets built up of 
wrought-iron or steel laminations, are used. In the new 
motors the general practice is to use either two self-adjusting 
bearings of phosphor-bronze, or else one long single bearing 
with the armature overhanging one end and the fan the other. 
We also gather from our contemporary's article that the ques- 
tion of enclosing fan motors has still to be settled. A large 
number of these motors are now enclosed, so that dust. is 
kept out of the working parts, but in others these parts 
are left open to ensure ventilation and a ready inspection 
of the brushes and commutator. It seems that a great 
advance has been made in the lubrication arrangements in 
order to prevent oil being thrown out by the motor. Both 
ring and wick lubricators are being used in the newer types. 
Amongst the illustrations given we notice particularly that 
of the Westinghouse motor, in which the field laminations, 
together with the exciting coil, form practically a short 
cylinder. The motor armature is placed directly over 
the field coils on a vertical axis. In the alter- 
nating motor section for driving ventilating propellers 
near the ceiling we notice a very interesting gear 
for reducing the speed of the motors. In this case the 
motor is mounted on a spherical ball bearing, and drives a 
small friction pinion. This engages with two large leather- 
faced wheels on hinged inclined shafts. On the outer 
surface of these wheels the spherical enclosing case hangs, 
and to it are attached the fan blades. "The motor armature 
runs at à high speed, turning the intermediate wheels at a 
moderate speed, while the outer case goes at a still lower speed. 
A large number of novel features have also been introduced 
in the supports for these fan motors to enable the blast to 
be directed in any given direction. These usually take tbe 
form of either a universal joint or else of a ball-and- 
socket arrangement. Now that fan motors are actually 
being manufactured in England by certain of our contracting 
firms we trust that they will push the use of their wares, 
and also be able to keep the home market in English hands, 
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BOOTLE ELECTRICITY WORKS. 
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Councillor W. R. Brewster (mayor) has been a member of the 
Town Council since 1881, and has always taken a very active part 
in its affairs. At the time of his appointment as mayor he was 
chairman of the General Purposes Committee and deputy- chairman 
of the Health Committee. He takes special interest in the work 
of the latter committee, and was prominent in obtaining the 
erection of the Mar p ram hospital at Linacre and the refuse 
destructor works. 'The Mayor has also been for very many years 
a member of the West Derby Board of Guardians, which includes 


MR. W. R. BREWSTER (MAYOR). 


Bootle, and two years ago he was chairman of that body. He is 
still chairman of the Walton Workhouse Committee, that building 

being said to be one of the largest in England. For many years 
also he has served the town as an overseer of the r. Mr. 
Brewster retired from business some years ago, and he, in fact, 
devotes the whole of his time to public affairs. His election as 
rear was received with universal satisfaction, and he has devoted 

both time and purse to the duties of his office without stint, being 
greatly assisted therein by Mrs. Brewster, the mayoress. 


Mr. Thomas Lodwick Miller was born at Liverpool on 
March 21, 1860, and is the son of the late Mr. Thomas Miller, 
of the firm of W. C. Miller and Sons, shipbuilders, Liverpool, 
and grandson of tbe late Mr. Edward McKeverigan, of the firm 
of Clayton and McKeverigan, shipbuilders, Birkenhead. In July, 
1875, Mr. Miller was apprenticed for a term of five years to Messrs. 
Fawcett, Preston, and Co., Phenix Foundry, Liverpool, passing 
through the various shope, and entering their drawing office in 
February, 1880, where he remained until July, 1888, during the 
later years being engaged as leading draughteman. having charge 
of the hydraulic and pumping engine departments, both as regards 
design and the supervision of the carrying out of the work in 
the shops under the general manager. During this period he had 
a varied experience in the ae and construction of marine 
engines, sugar making and distilling machinery, including 
evaporating plants of single and multiple effect, gas- engines, 
air-compressors, and other works, and was also largely engaged 
in examining into and reporting on new inventions and conduct- 
ing experiments with a view to their practicability. In July, 
1888, Mr. Miller accepted the post of lecturer in engineering at 


MR. T, L. MILLER, CONSULTING ENGINEER, BOOTLE. 


University College, Liverpool, where he was responsible, under 
Prof. Hele-Shaw, D.Sc., for the equipment of the Walker 
Engineering Laboratories, including the design of the experi- 
mental engine and other special machines, In 1890, shortly after 
the completion of the Walker Engineering Laboratories, Mr. 
Miller resigned his appointment in order to devote the whole of 
his time to consulting work, since which time, in addition to his 
electrical work, he has been engaged in reporting upon schemes 
for tbe utilsation of water power, the inspection and testing of 
machinery and materiale, the design and superintendence of 
construction of new plant and machinery, the conduct of arbitra- 
tjons,Tand the giving of evidence in la courts and ab Local 


Government Board enquiries. He has advised the Fleetwood 
Improvement Commissioners and the Hereford Cit Council on 
electric lighting matters, and is at present engaged by the Boot le 
and Barnsley Corporations, the Hoylake and West Kirby Urban 
District Council, the Committee of Visitors for the Rainbill 
Asylum, Lance., and for the North Wales Counties Lunatic 
Asylum, Denbigh, and the West Derby Board of Guardians. and 
ia also engaged on the Bootle tramways and several electrical 
transmiesion schemes. Mr. Miller is an associate member of the 


COUNCILLOR J. A. MARK, CHAIRMAN OF COMMITTEE, BOOTLE. 


Institution of Civil Engineere, a member of the Institution of 
Mechanical Engineers, and a member of the Institution of 
Electrical Engineers; and is the author of a number of papers on 
engineering subjecte, amongst which may be mentioned ''The 
Transmission of Power to a Distance," The Efficiency of Gas- 
Engines,” The Application of Electric Motors for Power 
Purposes," Factors of Safety," and The Strength of Copper 
Pipes.” 


Mr. J. A. Crowther commenced his career as a civil engineer 
with the late T. Wigglesworth, Esq., bighways surveyor to the 
city of Leeds. Under Mr. Wigglesworth's supervision, he gained 
an intimate knowledge of the construction and maintenance of 
over 300 miles of roads and streets of a very varied character, 
bridge construction, etc. After serving in this office for a period 
of eight years he was transferred to the office of the city engineer 
of Leeds, where he remained for a period of three years, and 
during this time was principally engaged in the extension and 
improvement of the sewerage system of the city. In May, 1889, 
he was appointed borough engineer and surveyor of Nelson, where 
he prepared and gave evidence at a large number of Local 
Government Board enquiries and for three Bills promoted in 
Parliament. He designed and constructed extensive eewerage 
and sewage disposal works for the town, and acted aa resident 
engineer during the construction of a reservoir, etc., in 
addition to his other duties. In May, 1892, he was appointed 
borough engineer and surveyor to the county borough of Bootle, 
and has since that time devoted his entire services and experience 
in order to improve the sanitary and other works in the town 


MR. J, A. CROWTHER, BOROUGH ENGINEER, BOOTLE. 


These works include the designing and conetruction of a system 
of flushing the public sewers with salt (sea) water, refuse disposal 
by means of a 12-cell destructor, provision of the electric light, 
construction of tramways for electric traction, hospital extensions, 
laying-out of public parks and recreation grounds (£25,000 having 
been spent in the laying-out of one park 22 acres in extent), street 
improvemente, desfgn, construction, and ventilation of sewers, etc. 
He is an associate member of the Institution of Civil Engineers, 
member of the Society of Engineers, member of the Association 
of Municipal and County Engineers, and ed the examination 
of this association in 1886, member of the Sanitary Institute, and 
a member of several other scientific societies, 
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According to Baines, the value of the manor of Bootle at 
the time of the Domesday survey was 5s. 4d., which is 
equivalent in value to about £4 of present-day money. 
At the beginning of this century the pupulation of Bootle- 
cum-Linacre was only 537, increasing in 20 years to 808, 
in 60 years to a little over 6,000, while at the close of this 
century the population cannot be much less than 54,000. 
Bootle has throughout the century been closely connected 
with Liverpool, principally in the earlier part, because the 
larger town obtained a considerable part of its water supply 
from the smaller town. Indeed, just a hundred years ago, 
after a century’s discussion, two schemes were carried out 
for supplying Liverpool with water, one of these by the 


= 


4, 
FTILIDLIIILRLILAUFPUDLULLAILS 


‘ 

ye A S M E 

- , oe 
HA m 
U . m 
Pe ve m TRE E —— vad m 
— 2 
A : 
B , 


M 


ssen 


thinking of an installation of the electric light for the 
purpose of lighting the town hall and other public build- 
ings, and at that time called in Mr. Miller to report, and 
the next year instructed him to prepare plans and specifica- 
tions for such lighting. It was then intended to obtain 
steam for the electric light engine from the baths’ boilers, 
the generating plant being placed in an engine-room pro- 
vided at the baths. In 1894 the Corporation applied for 
a provisional order, and the Royal assent was given to this 
in July, 1895, soon after which instructions were given to 
Mr. Miller to report upon the steps necessary to put into 
force the order thus obtained. In order to make them- 
selves familiar with the subject, the Watch Committee 
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SECTION C-H 
Details of Electric Lighting Station at Bootle. 


Bootle Water Company, which carried out plans authorised 
by an Act granted to Sir Cleave Moore so long back as 
1708. Latterly—and its enormous growth is due to that 
fact —Bootle may be looked upon as giving an extension to 
the dock area of Liverpool and partly as a residential 
off-shoot of that city. Its latest work is the adoption and 
installation of electric light, showing that it eminently 
partakes of the spirit of progress shown by its giant 
neighbour. The town was incorporated in 1868. It has 
an area of 1,590 acres and a ratable value of over 


£477,000. 
Historic. 
As long ago as 1893 the authorities of Bootle were 


visited various towns, inspecting the electric light works 
therein, and early in 1897 the consulting engineer was 
instructed to prepare a complete scheme. This was done, 
and the Council adopted Mr. Miller’s scheme in the middle 
of the year, and instructed him further to prepare complete 
plans and specifications so as to obtain tenders. 

In 1898 the Corporation accepted the following tenders : 
buildings—Mr. Walter Musker, Bootle, £6,598; boilers, 
economiser, steam dynamos, condensers, condensing water 
pumps, balancing transformers, boosters, feed pumps, 

iping, and accessories—Messrs. Thos. Parker, Limited, 

5 £11,791 ; storage batteries — Chloride 
Electrical Battery Syndicate, Limited, £1,049]; mains — 
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British Insulated Wire Company, 810, 650 —a total of 
£50,088. 


for same, the contract being placed with the British 
Insulated Wire Company, whose tender amounted to 
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Section showing Pipes and Arrangement of Plant at Bootle. 
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Section showing Arrangement of Plant at Bootle. 


£2,600, which, with £3,250 authorised for extension of 
mains and public lighting, and £1,140 for meters, demand 


Later in the year. Mr. Miller was . to prepare 
specifications for public lighting and advertise for tenders 


498 THE ELECTRICAL ENGINEER, APRIL 21, 1899. 


— gᷓ—y—é 


indicators, and service connections, brings the capital | ment for Stanley-road and Strand-road lines, and £9,595 
sag ia to £57,078. for Derby and Rimrose-road lines. Further reports on 

ly in the current year Mr. Miller was instructed to | extensions of plant and mains were obtained, and the com- 
report on the electrical equipment required, both at the | mittee recommended the Council to make application to 
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Plan and Section showing Arrangement of Plant at Bootle. 


electricity supply works and for the overhead construction and | the Local Government Board for sanction to borrow £15,393 
mains, but without cars, for operating tramways in Bootle | for new mains, £4,950 for extension of plant at the elec- 
by electricity. The report was adopted, and the Council | tricity supply works, and £7,195 for extension of public 
decided to make application to the Local Government | lighting, making a total of £27,538 for extensions. At 
Board for sanction to borrow £13,436 for electrical equip- | the present time, before the opening of the electricity 
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supply works, the demand for energy for lighting and 
power purposes is equivalent to about 7,500 lamps of 8 c.p. 
connected to the mains, which is about the full capacity of 
the station plant. Site 


The electricity supply works are situated in Pine-grove, 
on the banks of the Leeds and Liverpool Canal, and 
adjacent to the Corporation destructor yard. Coal can be 
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by 62ft. long, the battery-room 33ft. average width by 
56ft. average length, and the pump-room 32ft. wide by 
52ft. long. All the buildings are on one floor, there being 
no second storey, and the end is temporarily fitted with 
corrugated iron to allow for extensions „ made. 
The whole of the area is covered to a thickness of 2ft. 
with concrete, and the buildings are of a plain and 
substantial character, being built of common bricks, with 
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Plan and Longitudinal Section of Bollers at Bootle. 


obtained direct from the canal, and there is an ample 
supply of water for condensing purposes. A glance at the 
accompanying map will show the position of the station. 


Buildings. 


The buildings have been designed by Mr. J. A. Crowther, 
A. M. I. C. E., borough surveyor, Bootle, the engine-room 
being Fakt. wide by daft. long, the boiler-house 50 ft. wide 


red pressed brick dressings. The chimney is 7ft. internal 
diameter, 150ft. high, and rests on a bed of concrete 30ft. 
square by 6ft. thick. Fora height of 25ft. above ground 
level the chimney is square, the remaining portion being 
octagonal. 
System of Supply. 

The supply is on the three-wire direct-current system, 

the pressure at consumers’ lamps being 220 volte, 
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EARTH CURRENTS AND ELECTRIC TRACTION. 


On Friday evening Prof. A. W. Rücker, M. A., D. Sc., 
Sec. R. S., M. R. I., delivered a lecture at the Royal Institu- 
tion on Earth Currents and Electric Traction.“ Sir 
William Crookes presided. 

Prof. RUCKER first referred to the electrical currents 
which traversed the earth’s surface. In addition to these 
he had reason to believe that there might be, at great 
depths within the earth, currents of greater importance, to 
which the phenomena of terrestrial magnetism were due. 
Further, we had reason to believe that some currents 
might flow into the atmosphere, itself a seat of electrical 
5 It was E that currents might flow 
rom earth to air, and from air to earth. But apart from 
all these there were other currents of considerable force 
which were distributed in the earth from dynamos, with 
the result that great electrical disturbances had taken place 
at some of the magnetic observatories ; so that in reality, 
earth currents might be divided into two classes—natural 
and artificial. Natural currents might be divided into those 
which existed near the earth’s surface, those which might 
flow at a considerable distance beneath the earth’s surface ; 
and those currents which flowed from earth to air, and 
from air to earth. He first considered the currents which 
flowed at a considerable distance beneath the earth’s surface. 
At a depth of 10 or 12 miles we should come to a point 
where magnetised bodies would cease to be magnetic, 
as the increased temperature would be sufficient to 
destroy that property. He illustrated this annihilation of 
magnetic force by means of a piece of basalt, and pointed 
out that the argument, which would hold good in the case 
of iron, would o apply to the rocks in which iron or ite 
oxides were found. A very interesting experiment made 
by Mr. Henry Wilde was referred to, in which an attempt 
was made to imitate the magnetic condition of the earth. 
A globe of about 18in. in diameter and containing a spindle 
around which iron was wound was inclined at a certain 
angle. There were really two sets of wires through which a 
current could be passed. The interesting and important 
thing was this, whether, when a small magnet was placed 
near this artificial globe, it would behave towards it 
the same as a magnetic needle would on the surface 
of the earth. But it was found that what on the 
artificial globe so formed the ocean parts bad to be covered 
with a thin sheet of ‘iron, and immediately there 
was obtained the most remarkable agreement between 
the model so constructed and the earth itself. In the 
course of further experiments there was thrown on a screen 
what he called a shell—an oblong piece of metal with a 
small magnet in the centre. Fine iron filings were indis- 
criminately scattered within and also outside this shell. 
The effect was that the enclosed filings immediately 
assumed magnetic lines, while those at the outside of the 
rim were still free and retained their original position. 
Conversely, when the magnet was placed outside the rim, 
the filings all around it arranged e into magnetic 
lines, while those enclosed remained perfectly free, and, of 
course, unchanged in position. The magnetic curve lines 
of both hemispheres of our earth were shown on the 
screen and described, and the lecturer proceeded to enquire 
into the existing differences of magnetic matter under the 
seas and on land. If there was such a thing as an iron 
shell round the earth, then there might at once arise a 
suggestion as to the nature of meteoric iron. But on 
inspecting the great Australian meteorite in the British 
Museum, he found that this showed no magnetism at all 
except that due to our earth’s induction. The same held 
with a number of the smaller meteorites he had tested 
also at South Kensington. He experimented with a large 
piece of meteoric iron which Bad been lent to him. On 
testing this with a sensitive magnetic needle, the same 
result was apparent, the attractive force being still 
due to our earth's induction. Terrestrial magnetism 
was one of the most backward of the scionces. We 
did not realy know why the earth was magnetised. 
Speaking of artificial currents and their danger to magnetic 
observatories, and to a less extent to colleges, he said the 
disturbances caused by these were first noticed in America, 
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where the lines for electric traction were first laid down 
very roughly, with the result that large earth currents were 
allowed to disturb the neighbourhood. He showed by 
means of a diagram the disturbances that were caused by the 
South London Railway, and another diagram indicated those 
noticed at Greenwich. The promoters of several electric 
railways had already agreed not to used earthed returns 
on their lines. He believed that the insulating of the 
return wire had introduced additional cost and diffi- 
culties in the construction of the railways and tramways 
in question. In the case of the tramways running in the 
neighbourhood of Kew, it had been arranged to put the 
return conductor overhead, and to have two trolleys to 
collect the current instead of one as formerly. In spite of 
the ready way in which the promoters of the tramways 
had met the observatory authorities, the next year or two 
would be a very anxious time with observatories. Obser- 
vations had been made at Kew now for something like 
40 years and to remove this observatory from the 
neighbourhood would be a national disaster. Another 
point he referred to was the possibility of currents flowing 
from the air to the earth and from the earth to the air. 
It had been suggested that there was a great system of 
electrical distribution due to this phenomenon, and that the 
aurora was connected with it. Of late the question of the 
determination as to the heights assumed by the aurora 
had entered upon another phase, but the actual measure- 
ment of these heights was open, as he showed, to grave 
doubts. In conclusion, he alluded to the attempts which 
were about to be made to add to our magnetic knowledge 
in the southern hemisphere by the expeditions of England 
and Germany, both of which would work together, though 
they would take different routes. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


The Hissing of the Electric Arc. 
RESUMED DISCUSSION. 
( Centinued from page 404. ) 


At the Institution of Electrical Engineers on Thureday evening, 

the 13th inst., the discussion was resumed on Mrs. Ayrton's 
paper on The Hiasing of the Electric Arc.” 
The President (Mr. J. W. Swan, F. R. S.) was in the chair, 
and having announced that it had been arranged to hold the 
next annual meeting of the Institution on Thursday, May 25, he 
invited discussion on Mrs. Ayrton's paper. 

Prof. Fleming, in resuming the discussion, referred to the 
large amount of valuable matter the paper had afforded for 
discussion, and to the investigations which had taken place with 
a view of deciding the difficult problem which gave the title to 
Mrs. Ayrton’s paper. Essentially the phenomenon of the are 
consisted of the conduction of a current through a column of 
vapour. Suppose they accepted as a provisional hypothesis or 
suggestion that in the arc they had electrolysis of carbon vapour 
going on. He wanted to suggest for one moment that the velocity 
of the negative carbon ions was much greater than that of the 
positive. The result would be that they would have an accumula- 
tion of negative carbon ions near the positive is and that this 
would have the effect of creating reeistance. ving followed up 
the hypothesis still further, he went on to remark that he had 
found by employing a vibrating mirror that the hissing arc was 
intermittent in light emission. The process going on in the normal 
arc, according to his own view of the matter, would be something 
like this—that electrolysis was taking place in the arc, that the 
rushing of the ions towards the crater would cause by impact a 
high temperature, which would provide the necessary fuel or 
material by the production of carbon vapour. That was one view 
which might be taken of the causes at work when an arc was 
started. But in addition to this, he thought that such a theory 
would explain in some way the formation of the mushroom on 
the carbon when the hissing began. Having advanced further 
arguments to account for the hissing, he remarked that Mrs. 
Ayrton, in her paper, had not gone into such matters as negative 
resistance and E. M. F., which entered into the region of hypothesis. 
He concluded by adding & hearty word of congratulatiou to the 
author for the singularly philosophical, elaborate, and careful 
paper she had placed before the Institution. 

Captain Abney, on being invited to speak, said that although 
he had done a great deal of work in connection with the arc lamp, 
he could not claim to have entered at all into that field of 
investigation which Mrs. Ayrton had so ably penetrated. Unfor- 
tunately, he was debarred from hearing the paper read. He very 
much regretted this, and he would aleo very much have liked to 
see the beautiful experiments shown. He was, however, afforded 
the great pleasure of reading the paper, which showed, he thought, 
an ideal method of carrying out an investigation, for the subject 
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was carried on from point to point most clearly, and no one could 
have come to any other conclusion but that the author's deduc- 
tions were primarily right. The hissing of the electric arc had 
been of, he might almost say aad, interest to him. He came to 
the conclusion that a certain voltage was requisite, and so on ; but 
he had the displeasure, long before Mr. Trotter brought forward 
that quotation of the arc, of being intimately ''bothered ” with 
it in his experiments. The way in which he wae bothered was 
this: by means of a spectroscope he threw an image of the carbon 
points upon a screen, but it happened that the patch of light 
obtained used to oscillate. He found there was a definite rotation 
of something, and that what was happening was evidently taking 
pat in the arc light itself. The slit of the spectroscope was 

iminished to a certain point, and then the various colours were 
beautifully exemplified on the screen. By means of a pinhole 
the image of the carbon pointe was produced, and thus they had 
the service of the prism and the whole phenomena exemplified in 
an interesting way on the screen. He hesitated to say whether 
the rotation was 450 times a second or minute, he forgot which. 
All he could say was that at the time immediately before 
the hissing there was the phenomenon to be seen which Mrs. 
Ayrton had described so well in her paper, and which led one to 
conclude that this might be due to oscillation. The hissing most 
frequently accompanied the rotation, which was excessively 
- annoying to bim with the experiments he was conducting. 
There was another point. He would like Mrs. Ayrton at some time 
to throw a monochromatic image on the screen and watch it. 
Having explained the method by which this might be done, he 
went on to describe the phenomenon which was noticed when the 
hissing began. Directly they had the hissing, there was a new 
phenomenon, and there was a blend surrounding the carbon point 
quite different fromthe violet. They had a yellow glow, which 
was very different from the violet flame, that was a compound of 
carbon and oxygen. It wasa higher compound of carbon, oxygen, 
and perhaps of hydrogen. They could see thie flame appear and 
disappear at their own sweet will by causing the carbons to hiss. 
He had a good many photographs showing all these effecte, which 
formed a very interesting study. 

Prof. Ayrton said during the discuesion of the paper before 
Easter, Dr. Thompson criticised a statement he made on a previous 
occasion. His statement was that if they were dealing with 
normal arcs and kept the potential difference between the carbons 
constant, then, when they parted these slightly so as to lengthen 
the arc, they increased the current and did not diminish it, as 
they might d. priori have been led to expect. To this statement 
Prof. Thompson took exception, and said that what the speaker 
ought to have stated was this: that with normal arcs, if they 
drew the carbons apart and wished to keep the potential difference 
between them constant, it was necessary to alter the outside 
conditions so as to increase the current. Now, it appeared to him 
(Prof. Ayrton) that this was a distinction without a difference. It 
was like the queation of whether, in dealing with electric motor- 
cars, the motor was in front of the car or the car in front of the 
motor. In fact, Dr. Thompeon's criticism might have been made 
jast as well with respect to the ordinary statement about 
the flow of electricity over a wire ; though he (Prof. Ayrton) did 
not wish it to be regarded that a current through an arc was 
exactly the same as a current through a wire. Supposing they 
had got two arcs of different lengths, and they desired the poten- 
tial difference between the carbons to be, say, 55 volts in each 
case. There were millions of outside conditions for E. M. F. and 
resistance which would enable them to have 55 volts with the 
Shorter arc, and there were millions of conditions which would 
enable them to have the same potential difference with a longer 
arc. If they had the two together, they must no doubt select 
conditions—outeide conditions— which would enable them to have 
their 55 volte in each case, Exactly the same applied to a wire. 
If they wished to maintain a certain potential difference between 
the ends of a wire, made of lead, for example, so that it could be 
stretched, there were millions of ways in which they could do 
this, His point was, however, that if they stretched the wire and 
kept the potential difference constant, the current went down, 
whereas in the case of the arc, the length of which was increased, 
id went up. Another pointed criticism was in reference to 
what Captain Abney had just referred to—namely, the 
slow rotation of the bands which might be seen on the 
carbon crater before the arc hissed. Dr. Thompson had said 
that he thought this phenomenon had been pointed out by Mr. 
Trotter. Now, the curious part of it was that in Mr. Trotter’s 
paper before the Royal Society and in the account given in a 
contemporary, no reference whatever was made to this slow 
rotation. [Prof. Thompson said what he referred to was con- 
tained in the account of a lecture.) After further criticisms, Prof. 
Ayrton said he would not delay them in referring to methods 
which Mrs. Ayrton used in carrying out her experiments, which to 
him had been very striking. One method, however, which he 
could recommend to the notice of students—they were all students 
more or less—was the one she adopted of studying the known by 
searching amongst the unknown—that is to say, a method of 
acguiring knowledge, not from books, of which she always 
herself said she was perfectly ignorant), but by studying, 
by careful observation, by carefully regarding every small 
phenomenon, and by pondering over all this, which was far better 
than the passing of any number of examinations or the coaching 
from any number of text-books. 

Mrs. Ayrton, in replying, thanked all those who had criticised 
her for the very kind manner in which they had done this, and she 
thanked everyone for the extremely warm way in which they had 
welcomed her paper. With regard to the question by Prof. 
Thompson as to what she meant by the hissing of the arc, she 


remarked that the arc made a great many noises, and hissed under 
all sorts of conditions. Sometimes ib made a noise like a kettle 
just about to boil, but the hissing of which she spoke was 
that which was accompanied by the fall in the difference of 
potential. This seemed to her the most curious circum- 
atance which attached to the hiesing of the arc, and it was 
that hissing alone that she was trying to explain. Having 
dealb with the pointe raised by Mr. Mordey, whom, how- 
ever, she was sorry she could not help in accounting for 
the presence of the dark band of an alternating current, 
she proceeded to examine other questions and opinions, With 
reference to the opinion that the bissing of the arc was dis- 
ruptive, as suggested in & letter which Prof. Blondel had been so 
kind as to send her—that it was caused by particles of carbon being 
torn off, she did not agree with that idea, as she did not think the 
poiential difference was sufficient to allow of such tearing off. 
With regard to Prof. Fleming's d aie she did not quite 
follow him as to why the negative carbon should receive & supply 
of carbon ions in the manner suggested. This was not her idea 
ab all, but it was much too late to go into her theory that evening. 
The so-called mushroom“ did not always take place with a 
hissing arc—only with a short hissing arc. Having referred to 
the rotation of the arc, she said she was extremely interested 
in what Captain Abney had mentioned, and she would try it, 
especially as he found a distinctive flame when the hissing took 
place. Mre. Ayrton was greeted with loud applause as she 
resumed her seat. 

The President said it was the first paper they had listened to 
from Mre. Ayrton, but he sincerely hoped it would not be the 
last. He thought they were all the more indebted to her for 
communicating this to them, as she was not a member of the 
Institution. They had not the honour of numbering amongst 
them any lady members, but he did not know that there was any 
legal disability to bar ladies from becoming such, and he hoped 
they might yet look forward to Mrs. Ayrton being a member of 
the Institution. 

A cordial vote of thanks having been d. to her by 
acclamation, Messrs. W. Duddell, A. I. E. E., and E. W. Marchant, 
A. I E. E., contributed their experiments on alternate-current 
arcs by aid of oscillographs, the discussion being adjourned until 
April 27. , 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 21. 


Physical Society.—At 5 p. m., Effect of a Solid Conducting 
Sphere in a Variable Magnetic Field on the Magnetic Induc- 
tion at a Point Outside," by Mr. O. S. Whitehead, M.A. 
Demonstration of Richards’s Method of Standardising 
Thermometers, by Mr. R. A. Lehfeldt, D.Sc. 

Institution of Civil Engineers.—At 4 p.m., Redelivery of Prof. 
Ewing’s Lecture on ‘‘ Magnetism.” 

Crystal Palace School of Practical Engineering.—At 12 noon, 
announcement of list of certificates awarded by the examiners. 

No: th-E st Coast Institution of Engineers and Shipbuilders.— 
Av 7.30 p. m., at Sunderland, Shop and General Establishment 
Charges in Engineering Works, and their Relation to Coste 
and Estimates," by Mr. W. E. Cowens. 


TUESDAY, ÁPRIL 25. 
Institution of Civil Engineers.—At 8 p. m., annual general 


meeting of corporate members, to receive report of the council, 
and to elect council and auditors. 
WEDNESDAY, APRIL 26. 

Society of Arts.—At 8 p.m., “Coal Supplies,” by T. Forster 
Brown. 

Institution of Mechanical Engineers.—Annual dinner at the 
Hotel Cecil. 

THUBSDAY, APRIL 27. 

Institution of Electrical Engineers.—At 8 p.m., '' Experimente 
on Alternate-Current Arcs by Aid of Oacillographs,” by W. 
Duddell, Wh. Sc., and E. W. Marchant, B. Sc., Associate, 
conclusion of discussion. Capacity Measurements of Long 
Submarine Cables, by J. Elton Young, M. I. E. E. 

Royal Institution. —At 3 p.m., ‘‘The Atmosphere," by Prof. 
Dewar, M. A., LL. D., F. R. S., M. R. I. 

Institution of Mechanical Engineers. — At 7.30 p. m., ordinary 
general meeting and president's address. 


FRI DAT, APRIL 28. 
Royal Institution. —At 9 p. m., Some Features of the Electric 
Induction Motor, by Prof. C. A. Carus Wilson, M. A., 
M. I. C. E. 
Institution of Mechanical Engineers. —At 7.30 p. m., Evapo- 
rative Condensers,” by Mr. Harry G. V. Oldham, A. I. M. E. 


Personal. — Mr. W. C. P. Tapper, who was for nearly five 
years one of the chief assistants ab the Brighton electricity 
works, has now been appointed resident electrical engineer to 
the Whitechapel District Board of Works to carry out the elec- 
tric lighting of that districb under Mr. A. Wright.—Mr. 
Furness, of Mutley, Plymouth, has been appointed resident 
electrical engineer to the Devonport Town Council! 
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ANANIAS SUPERSEDED. 


The historic gentleman whose name appears above 
would find no occupation if he revisited this mundane 
sphere. The gentlemen who send special telegrams 
from various parts of the civilised world to the daily 
papers have entirely occupied the position so long 
held by the above-named gentleman. The contents 
bills of the daily papers will always indicate the 
enormity of the whopper in the paper when the 
subject is electrical and the subject - matter 
from the “ special correspondent " somewhere 
abroad, for the size of the headline in the bill is 
directly proportional to the sensationalism of the 
statement. Every prominent name among elec- 
tricians is exploited in turn, so that there is no 
favouritism. At one time it is Edison who is going 
to destroy whole countries, if not continents, at 
the touch of a button; at another time it is Tesla 
who will harness a balloon skyward and astonish 
Marconi; at another time it is Marconi, whose 
successes are said to have caused a drop in cable 
shares of several points; then an Hungarian with 
an unpronounceable name was to present us with a 
far-seeing apparatus, and so on. Of course, it may 
some day be possible for apparatus evoluted from 
Marconi's or some other initial wireless system to 
supersede cables, but at present such supercession is 
only within the purview of dreamland—it is neither 
practical nor possible with the apparatus as at 
present indicated. There is & very large and useful 
scope for Marconi's or some similar system, but the 
scope is somewhat outside—if not altogether so— 
the ordinary run of telegraphic work. There is 
very little doubt but that the innocent holders 
of cable shares have been frightened by the 
rather sensational accounts of Marconi's successful 
experiments, but while we can congratulate that 
gentleman upon his success, we must warn share- 
holders in cable companies that their property is in 
no immediate danger. It would be far more nearly 
jeopardised in certain directions by the successful 
laying of & Pacific cable, but this event is not of 
to-morrow, for, according to Mr. Chamberlain, the 
suggestion is still under consideration. After the 
numerous successful efforts by special correspondents 
it is distressing to find that the Chronicle has 
started a sensation which is open to the plea of 
being two years too late. This last little joke 
is from Austria, and is recorded in Tuesday’s 
Chronicle. It is to the effect that Herr Pollak 
is able on the same telegraphic line to wire 
sixty thousand words an hour.” Unfortunately 
for the Chronicle, the Americans have been in that 
field before. Thus, in 1897, Messrs. Crehore and 
Squiers presented a paper to the American Institu- 
tion of Electrical Engineers on their synchrono- 
graph. With this instrument they succeeded in their 
laboratory in transmitting signals at the amazing 
rate of three thousand to four thousand words 
per minute, or one hundred and eighty thousand 
to two hundred and forty thousand words per hour. 
Before this the Chronicle’s special correspondent 
must shrink abashed, or rather the editor of our 
esteemed contemporary should do, as he is respon- 
sible for the ink- splashing. We acknowledge, 
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however, that the above speeds were reduced when 
trials on practical lines were made, but the inventors 
carried out extensive trials in England at the end 
of 1897, which were described by them in a report 
to the Postmaster-General of the United States. 
With a loop from London via York and Leeds, 
back to London, some six hundred and sixty words 
were transmitted per minute, or practically forty 
thousand words per hour, while the speed was much 
curtailed by the construction of the apparatus avail- 
able for signalling. Apart, however, from Messrs. 
Crehore and Squiers’s developments, speeds higher 
than those named by the Austrian correspondent 
are easily obtainable with Wheatstone instruments 
on short lines. 


CORRESPONDENCE. 


„% One man's word is no man's word, 
Justice needs that both be heard." 


A FAULTY DYNAMO. 


SIR,—Will you kindly explain through the corre- 
spondence of your valuable weekly paper what fault there 
is in à compound dynamo (100 volts 20 amperes), which, 
when started, takes about three minutes to excite, and 
then rise to 100 volte, which voltage it will keep for about 
five minutes, and then gradually fall away. The machine 
has been carefully tested before and after running and is 
found perfect. A new armature has been tried with the 
same results.— Yours, etc., 


April 18, 1899. 


[Our correspondent does not make it clear whether any 
current was taken from the dynamo or how much the 
voltage dropped after five minutes. If the fall is consider- 
able on open circuit, he would do well to test the resistance 
of the shunt circuit both before and after running. An 
exact record of what actually happened and the results of 
the suggested test should enable a correct diagnosis to be 
made.—Ep. E. E.] 


ELECTRICAL MOTOR CARRIAGES. 


SIR,—There seem to be so many obstacles to the 
ultimate firm establishment, and apparently inseparable 
from the early life of à new industry (such as the adverse 
state of the law, the over-sanguine inventor, and, lastly, 
the professional company promoter) that those who are 
most interested in the matter, and one who has largely 
contributed to the years of labour necessary in making 
the electrical vehicles a practical success, take all these 
things as à matter of course. But when a gentleman 
of the standing of Sir David Salomons states (assuming 
that he has been correctly reported in the Royal Magazine 
of this month) that the electrically-propelled carriage is an 
Impossibility, it is to be pardoned if the remark is not allowed 
to pass unchallenged. And one is almost inclined to think 
that it was made without due consideration, as was the 
case when the same gentleman, in estimating the cost of 
propulsion by electricity a year or so ago, based his 
calculations on the cost of electric current at 4d. per unit, 
whereas at that very time it was to be obtained in London 
at 1d. per unit 

That one does not see many self-propelled carriages on 
the streets here is not evidence that they are unpractical. 
Our natural caution in adopting new ideas and our love 
of horses are enough to account for this, although, as a 
lover of horses myself, one of the last uses I would put 
a horse to would be the hauling of a tramcar or an 
omnibus; and I think that many of the horses one sees 
in eaba are fit subjects for anyone's compassion, and the 
sooner their use is rendered unnecessary by the introduc- 
tion of electricity the better. 

In spite of the long start which the automobile 
movement has had on the Continent, and in view of the 
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fact that is only during the last two years or so that one 
was allowed to run a motor on the street here at all, it 
is a- very significant fact that the principal system of 
electrical vehicles which has been adopted in Paris is 
of English origin. 

The argument which Sir David is reported to have 
used when discussing the “inutility” (sic) of electrical 
motors, it is as if one should go for a fast drive and 
expect the horses to gallop along with a load of passengers 
as well as à dozen sacks of coal,” is not to the point, and 
one is tempted to remark that the horses would go very 
fast indeed if they had no load at all to carry. But why 
Sir David should try to prove the matter by wishing to 
carry accumulators (represented by the sacks of coal) in 
a horse-drawn vehicle 1 fail to understand, for when we 
carry & set of accumulators in our electrical vehicle we 
do not want to carry horses, but do without them. 

In conclusion, I can only say that, regarding the weight 
of an electrical carriage, it is now quite possible to 
produce one capable of carrying two persons for a 40-mile 
journey, the total weight of the carriage being under 
12cwt., at a cost for electric current of 2s., and an annual 
expense for renewal of accumulators of £20.—Yours, etc., 


C. OPPERMANN. 
The Automobile Club, S.W., April 17, 1899. 


———— 


THE ELECTRIC LIGHTING OF CALCUTTA. 


Messrs. Crompton and Co. are responsible for a large 
amount of the pioneering work in connection with electric 
lighting in India. The works they have equipped at 
Calcutta, which have just commenced to supply, are the 
latest outcome of their pioneering enterprise. The history 
of the undertaking does not concern us so much at present 
as the fact that the electricity works are now ready to 
supply, but the preliminary work has not been easy. In 
fact, the firm has done a great deal in inducing the Indian 
Government to grant electric lighting concessions on the 
lines of our provisional orders. The works at Calcutta 
belong to the Calcutta Electric Supply Corporation, Limited, 
and Messrs. Kilburn and Co., of Calcutta, will take the 
active management of the technical affairs of the company 
in India. . 

The buildings erected for the company are well designed 
and of ample size, as can be gathered from the above 
rough dimensions. Thus, the boiler-house is 42ft. by 88ft., 
the engine room 43ft. by 88ft., while the shaft is 6ft. 6in. 
diameter inside and 150ft. high. The fact that the station 
is in India is emphasised by the following extracts from the 
building specification : ** The concrete of the foundations is 
to consist of five parts of khoa, mixed with one part 
of the best ghooting lime and one part of Surki No. 1." 
Again: The mortar to be composed of Surki No. 1 and 
best ghooting lime for the foundations, and Sylket lime 
for the superstructure, in the proportions of 2 to 1." 

When, however, we come to the engineering details, 
there is no doubt about the English character of the 
materials and the general design of the arrangements. 
Thus three water-tube boilers are installed, each capable of 
evaporating 7, 500lb. of water at 180lb. pressure. The feed 
pumps are all electrically driven, and are of the three- 
throw vertical type. Crompton motors are used to drive 
these pumps, and we were privileged to see one of the 
sets under trial at Chelmsford last year. The station is 
situated in the centre of the town, where condensing 
water is not obtainable, so the exhaust pipe is continued 
up the inside of the shaft. The generating plant now 
erected consists of two 60-ih.p. engines, coupled to two 
19-kw. dynamos at 220 volts; two 180ih.p. engines, 
coupled to 114-kw. dynamos at 440 volts; two large. 
engines capable of indicating up to 360 h. p., and coupled 
to two 224-kw. dynamos, are now being erected. All the 
dynamos are of Crompton and Co.'s make, and are of the 
two-pole type. The s ng eee machines can all give 
voltages up to 550 volts if required. The engines used 
are of the Willans type, the larger sizes having three lines 
of cylinders. 
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Two batteries of Tudor accumulators have been pro- 
vided, each consisting of 120 cells. The capacity of each 
cell is 420 ampere-hours on a 10-hours’ discharge. 

e mains form no inconsiderable portion of the con- 
tract, on account of the great length of the town. In this 
respect the company has been well advised, as they have 
laid mains the full length and width of the town, and thus 
can supply over & very large area. Three systems of maius 
are used. The first is the well-known Crompton culvert 
system with strained bare copper, which is employed wherever 
possible. Elsewhere the underground mains are laid in 
wood casings of teak or pinkado, and filled in solid 
with a mixture of sand, Stockholm tar, and resin in the 
proportion of 166, 20, and 14. 

In a few of the outskirts overhead wires are allowed, 
and in this case iron poles are used to support wires of 
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on the left-hand side of Fig. 1, and is called the 
5 V type, this engine is designed to give a maximum 
of 1,200 i. h. p. continuously when running at a speed of 
250 revolutions per minute. The engine's most economical 
load is 1,000 i. h. p., and it is also capable of maintaining on 
emergency à load of 1, 500 i. h. p. The engine we saw on 
Thursday week was the first of this size the company has 
made, and is to go to Liverpool to work the electric 
trams. In consequence of this, the valvo gearing of the 
engine is so connected to the governors that a very 
ready response is made to sudden demands for power. The 
size of the engine can be gathered from illustrations Figs. 1 
and 2, and from the fact that it was deemed necessary at 
first to have a second platform round the top of the steam- 
chest. The automatic expansion gear connected to the 
governor may be briefly explained as follows: In the first 


Fig. 1.— View of Mcssre Willsus and Robil: son's Testing Department, showl: g the 1,2C0-h.p, Engine. 


‘082 square inch sectional area. Ten feeders are provided, 
and so designed as to give about 10 per cent. drop at the 
assumed full load, corresponding in all to some 500 kw. The 
standard size of the mains used for distribution purposes 
in the centre of the town is 062 square inch by ‘0125 
square inch by ‘062, while smaller sections are employed 
further out. On the aerial lines lightning arresters are 
attached at pointe 440 yards apart. 

We trust in due time to be able to give photographs 
and plans of the work, but in the meantime must con- 
gratulate Calcutta on having an electric supply. It seems 
that electric fans are booming in the city, as cooling breezes 
in the offices in the town are worth their weight in gold at 
certain seasons of the year. 


———— 


A 1,200-H.P. WILLANS ENGINE. 


We were invited last week by Messrs. Willans and 
Robinson, Limited, to see the largest engine they have yet 
made, erected in their testing department, and running round 
at noload. We gladly availed ourselves of this offer, and 
proceeded to Rugby on Thursday, the 15th inst. The other 
Attraction, apart from this large engine, was one of the 
5 R type, whose normal load is 370 b. h. p., running on a 
Froude water-brake. | | 

To commence with the large engine, which is shown 
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place, the governor is in this size arranged with a vertical 
axis, being driven by bevel gear off the main shaft. The 
5 rod from these governors is made to act 
irect on the throttle valve when the load is light. As 
soon as, however, the load increases to a point which 
demands an increase in the length of stroke before the 
steam is cut off, a three-way valve connected with a 
steam relay comes into play. This relay consists of a 
horizontal cylinder, seen in Fig, 2, in which is a piston 
arranged to actuate the cut-off gear in the top of the 
steam-chests. The extent of the motion depends on the 
ratio hetween the pressure in the steam-chest and the 
boiler pressure or the atmosphere. In this way the steam- 
chests are always connected to one side of the piston, and 
the other side is connected to either the boiler pressure or 
the atmosphere by means of the three-way valve on the 
governor rod. The arrangement for varying the cutoff is 
that which has been adopted for some years by Messrs. 
Willans and Robinson, and consists of a sleeve with spiral 
ports which rotate round the piston trunke, these latter 
having spiral ports in the opposite direction. In addition 
to this automatic variation of the cut-off, & further gear, 
which can be seen in Fig. 1, is added, by which, in the 
event of a sudden load, high-pressure steam is admitted 
into the low-pressure cylinders. With the exception of 
these alterations, the engine is practically the same in detail 
as the ordinary Willans type. The accurate way in which 
it is balanced is shown by the fact that it was running light 
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at full speed of 230 revolutions per minute without any 
holding-down bolts. : 
The smaller engine, of the 3 R type which, we saw at 
work on the Froude brake, is capable of giving 585 b.h.p. 
on an emergency load. With the brake as we saw it 
arranged, the maximum load obtainable was about 350 h.p. 
This brake can be seen in Fig. 2. The force pump at the 
right-hand side of the illustration, is used, to provide water 
at 60lb. pressure per square inch through the valve and 
pipe seen at the left-hand side, into the brake chamber. 
he brake consists of two parts, one keyed to the shaft and 
revolving with it; the other part is supported on the shaft, 
but prevented from revolving by the brake-arm, which is 
weighted. These two parts are provided with recesses in 
opposite directions. In this way a water-churn is 


long. The firm were making a 2,500-h.p. engine for 
the Paris Exhibition of next year. Parts of this 
large engine were already iu the shop, and he hoped 
that it would ably represent the English practice 
of dynamo driving. After the toast had been drunk, 
Mr. W. A. Chamen, the electrical engineer of Glasgow, 
proposed a vote of thanks to the firm for the kind 
invitation to see the engine in question. He referred 
in very complimentary terms to thé good work being 
turned out by the firm, and in this he was supported by 
Mr. Willock, the deputy convener of the Electric Lighting 
Committee in Glasgow. In reply, Mr. Robinson said that 
his firm and other English firms had been spurred on by 
American competition, and that they were quite prepared 
to compete in engine building with their foreign rivals. 


I 
* | - 


" — "0 
> e 


Fic. 2.—View of the Froude Brake coupled to a 870-h.p. Willans Engine. 


obtained. The horse-power absorbed depends upon the 
amount of water actually in the braking chamber. The 
water escapes along the shaft, but we were not quite 
clear as to why more watertight glands could not be used to 
prevent this to some extent. Naturally, if the water was 
entirely confined in the chamber, unpleasant effects due to 
heating would arise. While we admire this addition to the 
equipment to Messrs. Willans and Robinson’s testing-room, 
which enables large engines to be tested at the works 
without having the dynamos delivered at Rugby, we could 
not but reflect how much more convenient the dynamo is as 
an absorber of power when accurate measurements are 
required. 

After these engines had been inspected an adjournment 
was made for lunch, when a few speeches were made. 
Mr. Mark H. Robinson was in the chair, and asked 
those present to drink the health of the new baby. 
He explained that when Mr. A. Bromley-Holmes, of 
Liverpool, placed the order with the firm for the first 
of these 1,200-h.p. engines they decided at once to 
put in hand all the templates, gigs, etc., for the produc- 
tion of the engines in quantity. Although the expense of 
these was great, the advantage of so doing was amplv justified 
by the fact that they had now 16 of these engines on order. 
Of these, eight were going to Liverpool, six to Edinburgh, 
and two to Glasgow for electric lighting and traction work. 
Mr. Robinson also stated that this new engine was not to 
retain its position as the largest of the 


illans type for 


When judged on their engineering merits, English builders 
would be able to hold their own. 


p rer ees $9 


TELEPHONES.* 
BY JOHN GAVEY, 
( Continued from page 476. ) 

In the year 1864, the Universal Private Telegraph Com- 
pany reintroduced the use of these switches for providing 
connection between subscribers to their private wire tele- 
graph system so as to place them in direct communication 
with each other, and what was virtually a telegraph 
exchange was established by them. The system was 
subsequently extended by the Post Office to several towns 
in Great Britain. Ono the establishment of the first tele- 
phone exchanges in this country, the Edison Company 
started with a switch of the fixed bar and plug type just 
referred to, whilst the Bell Company introduced a board 
in which flexible cords, connected to plugs, were used for 
joining through the circuits. This was the direct progenitor 
of the modern system of switching. 

A telephone switching installation comprises the follow- 
ing apparatus at the exchange: (1) an indicator, by means 
of which the attention of the operator is called when a 
subscriber desires to communicate ; (2) a jack, or switch 
spring, to which a subscribers line wires are connected; 


* Paper read hefore the Society of Arts on April 12, 
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containing conductors, by means of which connection is 
established between any two subscribers; (4) speaking and 
ringing keys and other subsidiary apparatus, the use of 
which appears in the description of à modern switchboard. 
[Specimens of each class of instrument exhibited] Each 
subscriber is, of course, provided with a complete tele- 
phone, an electric bell, by means of which he can be called, 
and some means of actuating the exchange indicator (1) 
when he desires to communicate. 

The operation of telephone switching on small exchanges 
is a simple one. When the shutter of an indicator drops, 
the operator inserts one plug of a connecting cord into the 
corresponding jack, and by depressing a speaking key 
brings her telephone into the circuit. She ascertains the 
requirement, inserts the second plug of the cord into the 
jack of the subscriber who is wanted, depresses a ringing 
key which actuates the bell of the second subscriber, 
and the latter, on answering, finds himself in com- 
munication with his correspondent. [Apparatus exhibited. ] 
The calling up of the exchange has been effected 
in various ways. In one, the most common, the 
subscribers are provided with a small magneto machine, 
set in motion by a cranked handle. The turning of this 
handle drops the exchange indicator. [Illustration.] In 
others, primary batteries have been used. Again, a system 
known as the “Law” or “call-wire” system has been 
tried. In this an independent circuit extends from the 
exchange to a certain number of subscribers, each call 
circuit serving from 40 to 60 persons. It terminates ina 
telephone at the exchange, at which an operator is listening 
continually. To obtain attention, a subscriber depresses a 
special key on his local telephone, which switches it into 
the call circuit, and if no one is speaking, he makes his 
wants known. If another subscriber be using the call 
circuit, the former waits his turn. The operator, on 
hearing his requirements, makes the necessary connections 
as before, the subscriber releases the call key,” and his 
telephone is thereby cut out of the call circuit and restored 
to his speaking circuit, on which he listens till he hears his 
corresponding anewer. Finally, in the Post Office a system 
was designed, under the instructions of Mr. Preece, by 
which the removal of the telephone from its suspending 
hook actuated the indicator at the exchange, and this 
method has now been adopted, and, with certain modifica- 
tions—which will be described later—it promises to become 
the standard type of working in the United States. 

When the conversation is finished, the reverse operations 
are performed. If the call is originated by ringing, a brief 
ring is repeated, and this drops a second indicator shutter 
which is bridged in the connecting cords, and which is an 
instruction to the operator to disconnect the two circuits. 
With the “call” system instructions to sever the connec- 
tion are conveyed on the call wire, and, finally, with the 
Post Office system the restoration of the telephone to the 
hook sends an automatic signal to the exchange, which 
indicates the close of the conversation. Where a special 
operation is necessary to ensure the severance of a connec- 
tion much difficulty occasionally arises through a subscriber 
omitting to ring or call off; hence, under these conditions, 
other subscribers who wish to speak to either of the two 
who are joined through are told that he is engaged, and 
much discontent and trouble have arisen from this cause. 
The advantage of a system which abolishes this special 
operation and substitutes an automatic signal on tbe hanging 
up of the telephone is obvious. 

So long as exchanges were of limited size, these simple 
types of switching readily met all requirements, but as 
the number of subscribers increased, and the switchboards 
grew to such dimensions that several operators had to be 
employed, a difficulty arose in making connections between 
circuits beyond the reach of a single operator. This was 
at first met by providing what are termed office junction 
circuits between each operator and all the others, but as 
the system became more extensive the number of these 
junctions and the difficulty of manipulation increased to 
such an extent as to render this method of working impos- 
sible To meet this difficulty the multiple board was 
designed. This board is divided into sections, usually of 
such a size as to provide space for seating three operators, 


acts as the subscriber's calling signal. 
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(3) plugs, for insertion in the jacks, and connecting cords 


and on each section appear the local jacks and indicators of a 
number of eubacribers, varying from 200 upwards, according 
to theaverage number of calls dealt with daily. In addition, 
however, to these local jacks and indicators, all the circuits of 
the whole of the remainder of the subscribers to the exchange 
are attached to a series of jacks fixed on the upper panels 
of the section, so, that each operator is in a position to 
connect any one of the local subscribers, for whose calls 
she is responsible, directly to any other subscriber on the 
exchange. It is, however, evident that before a subscriber 
connected to a local section is joined through to any other 
subscriber, it is necessary to ascertain that the latter is not 
connected through at another section of the board to a 
third subscriber, and this is ascertained in a very ingenious 
manner. On the face of each jack is a metallic socket, and 
resting on this socket is one of the springs of the jack 
itself. These springs and sockets are so connected that on 
the insertion of a plug into a subscriber's jack, at any 
section of the board, the socket spring is moved into con- 
tact with a stud that connects a battery with the whole of 
the sockets of the jacks which serve that particular circuit. 
If a subscriber who is wanted is engaged, the fact is 
indicated to any operator in the exchange by a click in her 
telephone when she touches with the tip of the plug to 
which her telephone is for the time being connected the 
socket of his jack on her section. If she hears no click, she 
assumes that the subscriber is disengaged, and connects him 
through to the calling subscriber. 

The early types of multiple boards were extremely costly, 
and they were subject to many defects, which led to the 
introduction of other systems, which were designed to 
cheapen the service and to improve the working. This again 
put the advocates of the multiple system on their metal, 
with the result that the modern multiple board, as at present 
manufactured, appears to meet, within its capacity, most 
of the requirements of a thoroughly efficient telephone 
system. I propose to describe briefly the latest form of 
multiple board, designed by the Western Electric Company. 
which embodies the most recent developments of American 
practice. First, the Post Office system of automatic 
* calling " by the removal of the telephone from its hook, 
and automatic "clearing" by the restoration have been 
adopted: but the progress of modern discovery has placed 
at the command of telephone experts improved methods of 
which they have availed themselves. Thus, small electric 
incandescent lamps, worked by relays, have been substi- 
tuted for the necessarily somewhat cumbersome drop 
indicators previously used in most exchanges. These 
incandescent lamps can be placed in any position, vertical 
or horizontal, and they take up such little space that they 
can be fixed in the exact localities in which their indica- 
tions are most readily observed, instead of having to be 
placed, às in the older boards, at a considerable distance 
from the jacks and cords with which they are worked. Thus 
there is no need for hesitation or thought on the part of the 
operator, whilst trying to connect in her mind a distant 
signal with the particular operation to be performed, for 
each lamp indicator is in immediate proximity to the jack 
or plug, as the case may be, which has to be used. Under 
each subscriber's local jack at the exchange is placed one of 
these incandescent lamps, which is normally dark, but which 
On the keyboard, 
and close to each of the connecting cords and plugs, are 
two similar lamps, the use of which is indicated in the 
following description of the modus operandi : On the removal 
of the subscriber's telephone from the hook the calling 
lamp immediately under his jack at the exchange lights, 
and the operator, without à moment’s hesitation, inserts a 
disengaged plug into the jack. The insertion of this plug 
extinguishes the calling lamp," and the operator presses 
the speaking key forward and simply says Number.” 
On receipt of the reply from the calling subscriber, 
the second plug of the pair is used, in the first 
place, to test the line on the multiple of the sub- 
scriber wanted, and then, if the latter be disengaged, 
for insertion in that subscribers jack. This action 
lights the lamp nearest the operator on the keyboard. 
She reverses the speaking key for a brief interval, and this 
has the effect of ringing the bell of the subscriber wanted. 
On his removing the telephone from its hook the front 


THE ELECTRICAL ENGINEER, APRIL 21, 1899. 


The indicated horse-power is calculated by means of the 


lamp is extinguished, the two subscribers are in corre- 
spondence, and the operator is made ‘aware, by the lamps 
ceasing to glow, of the fact that her work for the time 
being is complete. Should either subscriber hang up his 
telephone, as is sometimes done while searching for informa- 
tion, one only of the keyboard lamps lights, but no notice 
is taken of this unless it should remain in that position for 
an undue period. When, however, the conversation is 
really finished, and both subscribers restore their tele- 
phones, both keyboard lamps light, and this is an absolute 
signal to withdraw the connecting plugs, which action is 
followed by the extinction of the keyboard lamps. If the 
subscriber wanted is engaged or fails to answer, the operator 
says to the originating subscriber either ‘Busy "or Does not 
answer," and on the latter restoring his telephone, the lamp 
on the keyboard furthest from the operator lights, and she 
withdraws the plug. It will be observed that tbe speaking 
in the course of manipulation is reduced to a minimum. 
When there is nothing to prevent an immediate connec- 
tion, only one word is uttered by the operator, and this is 
increased to two when the connection cannot be made. 
[Switches exhibited in work.] 


(To be continued. ) 
eee 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only. 

(JUESTIONS. 

159. In an are lamp how should the regulating coils be wound 
(a) when the lamp is required for parallel working, (b) 
when it is to be used for series working 1!—P. T. 

160. Describe, with sketches, the best form of automatic cut- 
out you know of for an arc lamp.—S. W. 

ANSWERS. 

Question No. 154.—Define the terms indicated horse-power, 
actual horse-power, nominal horse-power, brake horse- 
power, and electrical horse-power. Explain their respec- 
tive units, and their relation one to each other. Also 
what is meant by the electrical and commercial efficiency 
respectively of a dynamo? 

[A large number of correct answers have been received 
to this question, and there is very little difference between 
the first dozen answers. We have decided to print the 
following three, classing them as equal.— Ep. E. E.] 


Answer to No. 154 (awarded 78. 6d.).—This question, 
although not enumerating all the terms in usé to express 
horse-power, indicates the variety which does exist. The 
term “‘ horse-power ” was first introduced by Savery and 
adopted by Watt, and the value which he assigned to it 
has been retained—namely, 33,000 foot-pounds per minute. 
The foot-pound, of course, is the unit of work, being 
equivalent to the work done in raising a weight of llb. 
through a vertical distance of 1ft. Watt found by actual 
experiment that an average horse could do 22,000 foot- 
pounds of work per minute, and to this figure he added 
ds per cent. in order, it is said, to give his customers good 
value. 

The indicated horse-power is the power (or amount of 
work done per minute) in the cylinder or cylinders of an 
engine in foot-pounds, divided by the unit of horse-power, 
58,000. The indicated horse-power depends upon the 
mean steam pressure, piston area, length of stroke, and 
number of strokes per minute, and does not take into 
account the proportion of power used in the engine itself. 


well-known formula : 
IH. P. - PLAN 
38,000 


where P = means effective pressure (as obtained from the 
indicator diagram) ; 

L- length of stroke in feet; 

A = piston area in square inches; 

N 2 number of strokes per minute. | 
The actual horse-power or brake  horse-power are 
synonymous, and refer to the available horse-power at 
the crankshaft or flywheel of an engine. e term 
' effective horse-power” is also used with preeisely the 
same meaning. The actual, brake, or effective horse-power: 
is the indicated horse-power minus the power absorbed in 
the working parts of the engine. This latter value can 
only be ascertained by experiment, but may be taken as 
25 per cent. in the case of condensing engines, and about 
13 per cent. in the case of high-pressure engines. 

Nominal horse-power is a term also instituted by Watt 
as a convenient method of reference for bis various sizes 
of engines. In those days, however, the steam pressure 
was practically uniform—about 71b. per square inch—and : 
consequently size had an important bearing upon power. 
With the variety of increased pressure now, in use this: 
erm has become insignificant, and should certainly be 
altogether abandoned. It is retained by some makers of 
agricultural steam-engines and gas-engines. Nominal horse- 
power may be taken as 3 i. h. p. 
| The electrical horse-power of a dynamo is the horse- 
power given out or available at the terminals of the. 
dynamo. It is sometimes specified as the external horse- - 
power, and corresponds to the brake horse-power of an 
engine. It is obtained by dividing the output in watts at 
dynamo terminals by 746, the number of watts equivalent. 
to 1 h. p. Thus, external electrical horse-power 

E. M. F. at terminals x external current 
j 746 
Similarly, internal electrical horse-power 
| E. M. F. in armature x armatnre current 


746 
(This corresponds to the power absorbed in working an 
engine.) The sum of these quantities give us the total 
electrical horse-power (corresponding to the indicated horse- 
power of an engine.) The electrical efficiency of a dynamo. 
is the ratio of the external electrical horse-power to the 
total electrical horse-power. The commercial efficiency cf 
a dynamo is the ratio of the external electrical horse-power 
(or the power available) to the horse-power supplied to the 
armature shaft for driving. 

It may be interesting to mention the existence of still 
another term of horse-power. The term “normal horse- 
power ” was introduced by the North-East Coast Institution . 
of Engineers and Shipbuilders, and is used by them on trial 
trip tests. After assuming certain conditions with regard 
to design, etc., they obtain the value of the normal horse- - 
power for both boilers and engines thus: 


N.H P. = D? VP S (for engines); 
TR 

wp. = H VP 
16 


where D — diameter of low-pressure cylinder in inches ; 
P = working boiler pressure; 
S stroke in inches; 
H = heating surface in square feet. 
N.H.P. of engines and boilers conjointly : 
_ (D? VS+3 H) N 
100 
In America a practical standard of horse-power is 
measured by 30lb. of water evaporated per hour, at a 
pressure of 701b. per square inch above atmosphere from 
100deg. F. per horse-power.—A. M. O. 


Answer to No. 154 (awarded 7s. od.). Nominal horse- 
power as understood by Watt was both a measure of the 
commercial value of an engine and of the power it might 
be expected to develop in ordinary work. He found that a 
horse when yoked to a whin-gin averaged 17,600 foot- 
pounds when walking and 26,000 foot-pounds_ when 


—— — 
— — e 


(for boilers) ; 
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trotting. As it was the horse he had to compete 
against with in the adoption of his engine, he took as a 
safe figure 335,000 foot-pounds. The pressure on bis piston 
was 7lb. to the square inch, and he fixed his piston speed 


= 128 x / stroke, so that his formula for nominal horse- 


power was (area of piston in inches x 7 x 128 x / stroke) 
＋ 38,000. Gradually, however, as it became possible to 
construct boilers to supply steam at higher than atmo- 
spheric pressure, and engines to run at higher speeds, the 
powers developed by engines considerably exceeded their 
nominal horse- power. Watt's rule was altered from time 
to time by various persons, but they never obtained general 
acceptance, being without any proper scientific basis, and 
owing to the great advances made iu engineering construc- 
tion nominal horse-power is now entirely obsolete. The 
33,000 foot-pounds of Watt is, however, still retained as a 
basis of calculation for English horse-power—i.e., 1 h. p. will 
lift 35,0001b. 1ft. high (at London) in one minute. All the 
rules which have been brought forward for nominal horse- 
power from time to time are quite useless for scientific 
purposes, and they only give very imperfect estimates of 
the relative value of different engines. By Watt's rule, 
speed and pressure were constant values, whereas either 
i may be altered without material alteration in commercial 
value. | 

Indicated horse-power takes into consideration area, 
speed, and pressure, aad may be defined as the measure of 
work done in the cylinder, as shown by the indicator 
diagrams, and is aatal to (area of piston in square inches 
e mean pressure in pounds square inches x feet travelled 

by piston per minute) + 33,000 foot-pounds. Of course, 
with single-acting engines, travel of piston = stroke x revolu- 
tion; with double-acting engines, twice this amount ; with 
engines having more than one cylinder the indicated horse- 
power of each is determined separately, and the sum of 
these is the indicated horse-power of the engine. 

Actual horse-power has no definite meaning. Sometimes 
indicated horse-power is referred to as actual horse-power ; 
sometimes indicated horse-power + powerabeorbed in friction 
of indicator and connections, and often the actual output 
is referred to as actual horse-power, whether electrical, 
pumping, brake, or otherwise. 

Electrical horse-power is the actual output of a dynamo, 
and is = (volts x amperes) + 746. Here 746 is the watts 
(slightly more than) equivalent to 33,000 foot-pounds, 
calculated from the erg (absolute unit of work C. G. S. 
system) 1 watt = 10,000,000 ergs per second = 0:738 foot- 
pound per second; 1 foot-pound = 13,540,000 ergs per 
minute; therefore 1 watt v b.p. 

The French force de cheval, cheval vapour, or metric 
horse-power = 542:5 foot-pounds per second = 735 watts, 
or 0:087 h.p 

Brake horse-power is the actual work done by an engine 
‘at the pulley, flywheel, or coupling, as the case may be, and 
is calculated from the basis of 33,000 foot-pounds. There 
are various forms of brakes for testing purposes, each 
having its own formulæ, but time does not allow me to 
particularise eveu one or two forms. Brake horse-power 
is the actual output of an engine over and above the power 
1 to overcome friction and other losses in the engine 
itself. 

As to the relation of indicated horse- power, brake horse- 
power, and electrical horse- power to each other, these will, 
of course, differ according to the efficiencies of the engine 
and dynamo. But as an instance of a modern central- 
station set, let us suppose the indicated horse-power to be 
300 non-condensing, then you may reasonably expect to 
get 276 b.h.p. under same conditions, or if this engine be 
coupled direct to a dynamo you could reasonably expect to 
get 253 e. b. p. under same conditions. This would be allow- 
Ing 8 per cent. drop in engine and 9 per cent. drop in 
dynamo, and there are plenty of engines and machines 
doing this nowadays. 

The electrical efficiency of a dynamo is the ratio of the 
useful energy to the total energy. The commercial efficiency 
of a dynamo is the ratio of the useful energy or output to 
the power actually absorbed in being driven. The former 
takes into consideration the current used for magnet coils, 
the resistance of armature and magnet coils, etc., from 
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caleulations according to type of dynamo. The latter also 
takes into consideration power absorbed by belts, journals, 
etc.—F. R. S. 


Answer to No. 154 (awarded 7s. 6d).— Power in its 
engineering sense is a term used to express the co-relation 
of expended energy and the time in which it is engendered ; 
in other words, a rate of doing work. The engineering 
unit of rate of doing work is the horse-power, which repre- 
sents an expenditure of 353,000 foot-pounds of energy in 
one minute. 

The indicated horse-power of an engine is ascertsined 
by multiplying together the average steam pressure (P) 
per square inch of piston, the area (A) of piston and the 
velocity of piston in feet per minute (number of steam 
strokes x length of stroke = N x L), and dividing by 


33,000 to bring it to engineering units of power. Or in 
PLAN 
9 LH.P. = —— —— p 
symbols 33,000 


The indicated horse-power of an engine, therefore, is the 
actual power developed in the cylinder, and therefore, 
when compared with the actual or brake horse-power as 
found by experiment, it forms a very réliable guide to the 
merits of its performances. To find the average pressure 
on the piston, it is necessary to take indicator eny 
and calculate it from them in the familiar manner. 

The actual or brake horse-power of an engine is the 
power actually available for doing work at its pulley. It 
is equal to the indicated horse-power—the power lost in 
friction, etc., in the mechanical structure of the machine. 
In a good modern simple non-condensing engine the brake 
horse-power may be equal to anything up to 75 per cent. 
of the indicated horse-power. Owing to the complicated 
paraphernalia of pumps, shafting, and propeller which have 
to be driven in a marine engine, it is very much leas, 
usually about 50 per cent. of the indicated horse-power. 

Nominal Horse-Power.—This is a term which, though 
still retained in a few classes of machines, such as those for 
agricultural purposes, is yeas and very rightly, getting 
into disuse. It is one of the few legacies of Watt which we 
could very well get on without—it merely gives in a round- 
about manner the approximate effective area of the piston 
of an engine for which it is quoted. In Watt's days the 
standard average steam pressure was 7lb. per square inch, 
and the average piston speed 220ft. per minute. This 
being assumed one could easily calculate, knowing the 
diameter of the cylinder, thes nominal horse-power—a 
number which in those days would approximate very 
closely to the indicated horse-power. In a modern high- 
pressure engine, to designate it by its nominal horse-power 
would give no definite idea of its power—it would, in fact, 
be very much less than its indicated horse-power. The 
term, however, is happily nearly extinct. It is better for 
every reason to express the diameter of the cylinder in 
inches. 

Electrical Horse-Power.—Electrical power is measured in 
units which are called kilowatts. A current of one 
ampere flowing under a pressure of one volt does work at 
the rate of one watt. For the same reason as mechanical 
engineers use horse-power instead of foot-pounds per 
minute, the electrical engineer uses the kilowatt in 
preference to the watt. 

Units.—A current of one ampere flowing under a pres 
sure of one volt for one minute does one joule, or 7474 
foot-pound, of work. That being known, it is easy to 
calculate the numerical relation between an electrical and 
a mechanical horse-power; they are as 1:54 to 1, or 746 
watts = 1 h. p. 

The Electrical Efficiency of a dynamo is the numerical 
relation that the energy given out at the terminals bears 
to that actually generated in the armature of the machine. 
This efficiency (which is usually very high—98 to 99 per 
cent. being attainable in the best examples) is given for 
all kinds of dynamos by dividing the energy given out at 
the terminal by itself + the C? R or heat losses in the 
armature and fields. The three following formule give 
the efficiencies of shunt, series, and compound dynamos : 


Series— CxE 


Cx E+? (R, + R.) 
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Shunt— CxE 
E? E V? 
C x E+ g- (O K.) x Ra 
Compound— 
CE 
xc E fae ENa” 
Cx E+C?RS+ — se 
x B+ + 1% + (c H3 B 


Where C =current at ’bus bars ; 
E =E.M.F. at bus bars; 
Ra - resistance of armature ; 
R, = resistance of series coils ; 
Rea = resistance of shunt coils. 


The Commercial Efficiency takes into account not only the 
C? R losses, but also all those losses due to friction, eddy 
currents, hysteresis, armature reactions (such as due to 
partial demagnetisation of fields by interaction of armature 
coils outside polar embrace), sparking at brushes, etc., and 
all the other thousand and one losses which tend to 
differentiate between the power actually put in at the 
pulley of the machine and the energy actually got out at 
the ’bus bars. To find it from the equations given above 
scientifically with any accuracy would be impossible, but 
formule, empirical, no doubt, but very accurate, are known 
to those who are accustomed to their manufacture in stan- 
dard patterns and sizes. Assuming, however, that a certain 
definite number of watts (W) are lost otherwise than in 
C? R losses in the machine, the commercial efficiency may 
be found by adding W to the denominator of the fraction 
obtained for the electrical efficiency of the unit under 
consideration. The commercial efficiency of & series dynamo, 
therefore, 

CxE 


Ef G (R. +R,)+W 
—H. F. 


THE FULHAM TENDERS. 


The following is Mr. F. H. Medhurst's report to tho 
Electric Lighting and Dust Destructor Committee on the 
tenders for the electric lighting works : 


I have most carefully examined all the tenders sent in, and 
I have inge d sent in a statement in which all the tenders have 
been analy I do not, therefore, in this report intend to 
repeat that statement and analysis, though in what follows I 
shall frequently refer to them. 

In the first place, an examination of the statement to which 
I have refe clearly shows that the reasons why the General 
Electric Company have sent in the lowest tender is that their 
tender for the work in connection with the river pipes is by far 
the lowest. Asthe whole contract is out of all proportion, much 
more important than this particular section of it, I am very 
strongly of opinion that the river pipe work should be eliminated 
from the tenders, and that a comparison between them 
should then be made. The Vestry might, with advantage, ask 
for fresh tenders from four or five of the principal firms who 
make a speciality of this kind of work, and the section should, 
I think, be taken out of the contract for electrical equipment 
altogether, because, if it be allowed to remain in, we are face 
to face with a totally unjust basis on which to compare the 
tenders. 

With the river pipe section eliminated, we have the following 


figures : 


Brush CompanSn q H nennen £44,782 0 0 
General Electric Compan . 44.968 7 10 
British Insulated Wire Company . 45,024 8 6 
Johnson and Phillips .. 46,702 6 0 
Ferranti, Limite . 47,339 17 2 
Fowler and Co., Limited .q 48,775 2 6 


The Brush Company state in their letter accompanying their 
tender that they are not prepared to adhere to the ‘‘ penalty” 
clause, as stated in the specification ; and, as one of the main 
advantages in having one contractor for the whole job is that 
you have a substantial firm guaranteeing the punctual perform- 
ance of the whole contract, I am of opinion that the Brush 
Company's tender is disqualified owing to their non-compliance 
with the condition to which I have referred. With the Brush 
Company disqualified, the next lowest is that of the General 
Electric Company of £44,968. 7s. 10d. In analysing the 
tenders, it occurred to me that it would be interesting to 
ascertain what the result would be if the contract was split up 
into two, and if everything except the cables were given to one 
contractor, and the mains or cables given in a separate contract. 
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If Section IX.—i. e., mains — be treated as a separate contract, - 
and Section III. —i. e., river pipes eliminated for the 
present, we have the following figures for the remainder of the 


work : 

Johnson and Phillips ....................... eee £29,862 0 0 
General Electric Company .........................-. 50,159 0 0 
Brush Company... eerte ese eese cies tube eye VR ao Eno 50.255 14 11 
British Insulated Wire Company  .................. 50,771 10 0 
Ferranti, Limited .............ccecceccececscccesccsseees 55,086 18 10 
Fowler and Co: ‚o‚o‚oͥoͥr ése vesasonetvevates 54,204 16 8 


Now, taking Section IX. separately, we have the following 
figures : 


Ferranti, Limited .................. eere 4 K £14,252 18 4 
British Insulated Wire Company 14,252 18 6 
Fowler and G(O00e‚e0e0e. 14.478 5 10 
Brush Cmpaaannnnn esas 14,526 5 1 
General Electric Compaaauqʒ «-k - 14.809 5 6 
Johnson and Phillips cecus 16,840 6 0 


I have carefully checked all the schedules, and I find that 
the British Insulated Wire Company have made a mistake in 
their total, which should stand at £14,152. 18s. 6d., thus 
making their tender the lowest. 

Now, if we add the amount of the lowest tender for plant— 
i. e., Johnson and Phillips, for £29,862—to the lowest tender 
for mains—i.e., the British Insulated Wire Company, for 
£14,152. 18s. 6d.—we have a total of £44,014. 18s. 6d. The 
lowest tender, including mains, but eliminating river pipes, 
was that of the Brush Company, and, as they have dis- 
qualified themselves, the lowest practicable tender was that 
of the General Electric Company for £44,968. 7s. lOd., so 
that by splitting the whole scheme into two contracts there 
is a direct saving to the Vestry of just over £950—a saving 
which, in my opinion, ought to be made. The contractors 
for the mains cannot possibly clash with the contractors for 
the remainder of the work, because the two will be carryiny 
out their operations at different parts of the parish, and in a 
different manner. Both contractors are sufficiently large to 
enable the Vestry, in case of delay, to levy a very considerable 
weekly fine of 1 per cent. per week, which, even on the amount 
of the cable contract, amounts to a considerable sum. There 
is not much more trouble in dealing with two contractors than 
in dealing with one, though there is a great deal more trouble 
in dealing with six or seven contractors than in dealing with one. 

Messrs. Johnson and Phillips have tendered for steam 
turbines, and they are the only firm that have done so. I gave 
contractors considerable latitude in the specification I have 
prepared with a view to enabling them to tender for the ty 
of engine which they themselves cousidered to be absolutely the 
best under the circumstances. The output, the efficiency—in a 
word, the performance—were most carefully specified, but I 
wished the Vestry to get the very best possible value for 
the money it was spending, and, therefore, I did not too 
rigorously insist upon matters of minor detail The steam- 
turbine is working successfully in many town lighting installa- 
tions in London and in the provinces. It is as efficient as, and 
less expensive than, any other type of steam-engine working 
condensing and with superheated steam, and as Messrs. Johnson 
and Phillips have taken upon themselves the responsibility of 
guaranteeing its performance in accordance with the terms of 
the specification issued to them, I have no hesitation in recom- 
mending you to accept Messrs. Johnson and Phillips's tender for 
everything except the mains, and the British Insulated Wire 
Company's tender for the mains. I should advise you to allow 
me to issue fresh specifications to four or five selected firms for 
the river pipe work, and to let that part of the job be tendered 
for afresh, separately. This will occasion no delay in the com- 
pletion of the whole scheme, because the remainder of the 
contract will take much longer to carry out than the laying of 
river pipes for the condensers. I may mention that the adoption 
of steam-turbines will result in a saving of at least £1,200 to 
£1,500 in foundations for the engines. Messrs. Kerranti, 
Limited, tendered alternately for supplying engines of their 
own manufacture at a reduction of £2,921 in the engine section. 
I have recently seen engines of Messrs. Ferranti's doe 
working most successfully, and I consider that, next to the 
tender of Messrs. Johnson and Phillips, Messrs. Ferranti's 
alternative tender, which would bring their price from £35,086. 
18s. 10d. down to £30,165. 18s. 10d., is the most favourable. 

The following is the statement referred to in the above report 
(where no sub-contractor is given the plant is the firm's own 
make): 

Pipes. 
General Electric Company, Limited ...... ess £0,121 0 0 

Sub-contractors.— Hopkinson and Co., Alley and Maclellan, 

Stewart and Clydesdale, Holden and Brooke, A. C. Wells 
and Co., J. J. Royle. 
Brush Company, Limited ...................... ee 3,159 0 0 

Sub-contractors.—Hopkiuson and Co., Alley and Maclellan, - 

Stewart and Menzies, Holden and Brooke, Berend and 

Co., Edwards and Bardes. 
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Ferranti, Limited £2,850 5 0 
Sub-contractors.—Hopkinson and Co., Glenfield and Co., 
Babcock and Wilcox, Holden and Brooke, Wells and Co., 

Stewart and Menzies. 
Johnson and Phillips . 5,246 0 0 
Sub- contractors.— Hopkinson and Co., Glenfield and Co., 
Stewart and Menzies, Babcock and Wilcox, Holden and 

Brooke, Wells and Co. 
2,705 0 0 


Fowler and Co., Limited 
Sub-contractors.—Hopkinson and Co., Glenfield and Co., 
Stewart and Clydesdale, Holden and Brooke, Wright and 
Co., Berend and Co. 
British Insulated Wire Company, Limited ...... 2,880 
Sub-contractors.—Hopkinson and Co., Glenfield and Co., 
Stewart and Menzies, Babcock and Wilcox, Holden and 
Brooke, Wells and Co. 


Condensing Plaut. 


General Electric Company, Limited £2,024 0 0 
Sub-contractors.—Korting Bros., W. G. Jons, Alley and 
Maclellan, Stocks and Co. 
Brush Company, Limited.............................. 2,189 15 1 
Sub-contractors.—Korting Bros., W. H. Allen and Co., 
Alley and Maclellan, Bailey, Pegg, and Co., Thorncliffe 


Iron works. 
2,480 17 0 
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Ferranti, Limited 
Sub- contractors. Korting Bros., J. and H. Gwynne, Parker 
or others, Glenfield and Co., Babcock and Wilcox. 
Johnson and Phillips . 2,459 0 0 
Sub- contractors.— Korting Bros., Gwynne and Co., Babcock 
and Wilcox. 
Fowler and Co., Limited .............................. 1,831 0 0 
Sub-contractors.—Korting Bros., Jackson, Blake and Knowles, 
Staveley Iron Foundry. 
British Insulated Wire Company, Limited 2,214 0 0 
Sub- contractors. Korting Bros., J. and H. Gwynne, Johnson 
and Phillips, Glenfield and Co., Babcock and Wilcox. 


„„ „eee eee „eee eee „eee 


River Pipes. 

General Electric Company, Limited ............... £750 0 0 
Sub-contractor.—Stocks and Co. 

Brush Company, Limited 2,500 0 0 
Sub-contractor.— John Aird and Co. 

Ferranti, Limited ................... eere 2,000 0 0 
Sub-contractor.—Not certain. 

Johnson and Phillips 3,225 0 0 
Sub-contractor.—J. Aird and Son. 

Fowler and Co., Limited .............................. 2,042 0 ) 
Sub-contractor.—G. Munday and Sons. 

British Insulated Wire Company, Limited ...... 6,500 0 0 
Sub-eontractors.— Kirk and Randall, but probably British 


Insulated Wire Company, Limited. 


Steam Alternators. 


General Electric Company, Limited ............... £13,603 0 0 

Sub-contractors.—Musgrave, General Electric Company, 
Willans and Robinson. 

Brush Company, Limited P AH 12,255 0 0 


Sub-contractors.—Mirrlees, Watson, and Co. (for exciter 
engines), Brush Company, Limited. 
Ferranti, Limited 15,824 0 0 
Sub-contractors.— Willans and Robinson, Bruce Peebles or 
Parker, Limited, Yates and Thom, and own make. 
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Johnson and Phillips C 12,124 0 0 
Sub-contractor.—C. A. Parsons and Co. 
Fowler and Co., Limited .............................. 17,229 0 0 


Sub-contractor.—Belliss, for exciter engines and own make 
steam alternators. 
British Insulated Wire Company, Limited ...... 14,485 2 6 
Sub-contractors.— Musgrave and Co., General Electric Com- 
pany, Limited, Willans, Johnson and Phillips. 


Switchboards. 
General Electric Company, Limited ............... £1,896 0 0 
Sub-contractor.—Ferranti, Limited. 

Brush Company, Limited .............................. 2,228 2 6 
Sub-contractors.— Various high-class firms for instruments. 
Ferranti, Limited (less connections) ............... 1, 2 6 
Johnson and Phillips ·UL[“]ỹ 1,736 0 0 
Fowler and Co., Limited ............................-- 2705 5 0 

Sub-contractors.—Nalder and Elliott Bros. 
British Insulated Wire Company, Limited ...... 1660 0 0 


Sub-eontractors.— Johnson and Phillips, Verity’s, Elliott 
Bros., or others. 
Softening Plant. 


General Electric Company, Limited ............... £1,295 0 0 
Brush Company, Limited... . . 1,295 0 0 
Ferranti, Limite ãã 1,295 0 0 
Johnson and PhillipUU—n q 1,462 0 0 
Fowler and Co., Limite . 1,560 0 0 
British Insulated Wire Company, Limited ...... 1,575 0 0 


W. G. Atkins is the sub-contractor for each firm. 
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Crane. 

General Electric Company, Limited ............... 4398 0 0 
Sub- contractor. Higginbottom and Mannock. 

Brush Company, Limited .............................. 579 10 0 
Sub- contractor.— Marshall, Fleming, and Jack. 

Ferranti, Limite . 3 0 0 
Sub-contractor.—Spencer and Co. 

Johnson and Phillips ses 452 0 0 


Sub-contractors.—Chatteris Engineering Company, Limited. 
Fowler and Co., Limited 440 0 0 
Sub-contractor.—Stothert and Pitt. 


British Insulated Wire Company, Limited ...... 398 0 0 
Sub-contractor.— Higginbottom and Mannock. 
Mains. 
General Electric Company, Limited ............... £14,809 5 6 


Sub-contractors.—Henley’s and British Insulated Wire Com- 
pany, Limited. 
Brush Company, Limited .............................. 14,526 5 1 
Sub-contractor.—British Insulated Wire Company, Limited. 
Ferranti, Limited 14,252 18 4 
Sub- contractor. — British Insulated Wire Company, Limited. 


Johnson and Phillips eee 16,840 6 0 

Fowler and Co., Limite . 14,478 5 10 
Sub- contractor. — British Insulated Wire Company, Limited. 

British Insulated Wire Company, Limited ...... 14,252 18 6 

| Transformers. 

General Electric Company, Limited ............... £1,743 0 0 
Sub-contractor.—Johnson and Phillips. 

Brush Company, Limited.............................. 2,169 10 0 

Ferranti, Limited ...............ccceccccescceccccecccees 2,5581 0 0 

Johnson and Phillip nk eese 1.885 0 0 

Fowler and Co., Limited ......................... 3ͤ1d. 1,970 0 0 

British Insulated Wire Company, Limited ...... 1,600 0 0 


Sub-contractors.—Johnson and Phillips, or British Thomson- 
Houston Company. 


Arc Lamps. 
General Electric Company, Limited ............... £35,452 5 6 
Sub-contractor.—Johnson and Phillips. 
Brush Company, Limited w U 5,968 7 0 
Sub- oontractor.— Crompton and Co. 
Ferranti, Limite ã . . 8,512 15 10 
Sub- contractor. — Johnson and Phillips. 
Johnson and Phillips. 5,590 0 0 
Fowler and Co., Limite ll... . 5,492 6 6 
Sub- contraotor.— Johnson and Phillips. 
British Insulated Wire Company, Limited ...... 5,503 10 4 
Sub- contractor. Crompton and Co. 
Disinfector. 
General Electric Company, Limited ............... £1,476 6 10 
Brush Company, Limited ............................-. 1,480 10 4 
Ferranti, Limited .................. 3 1,470 18 6 
Johnson and Phillidd t 1,672 0 0 
Fowler and Co., Limited . 1,468 2 
British Insulated Wire Company, Limited ...... 1,406 15 2 
Defries is the sub-contractor for each firm. 
TorALS. 
General Electric Company, Limited ............... £45,718 7 10 
Brush Company, Limite U k k 47,282 0 0 
Ferranti, Limite „ . 49,339 17 2 
Johnson and Philliyfdo eere 49,927 6 0 
Fowler and Co., Limited  ........................... 50,815 2 6 
British Insulated Wire Company, Limited ...... 51,524 8 6 


The committee have recommended the Vestry to accept the 
lowest tender—that of the General Electric Company, Limited, 
whose price is £44,968. 7s. 10d., subject to the design of their 
dynamos being deemed satisfactory. 


COMPANIES’ MEETINGS AND REPORTS. 


ORIENTAL TELEPHONE AND ELECTRIC COMPANY, 
LIMITED. 


The directors in their report for the year ended Dec. 31, 1898, 
state that the revenue account shows a balance to credit of 
£10,955. 3». 9d. transferred to profit and loss. 1 the sum 
of £964. 8s, 3d. brought forward from 1897, and after deducting 
£2 858. 8s, the amount of interim dividend paid in November 
last, there remains £9,061. 48. for disposal. The directors pro 
to deal with this sum as follows: to pay a final dividend of 8d. 
per share, free of income tax, making 5 per cent. for the year, to 
transfer £2,000 to reserve, and carry forward £1,344. 8s. With 
regard to the Indian subsidiary companies, the Bombay P EBy 
has again paid 6 per cent. for the year, whilst the Bengal Com- 
pany has paid 5 per cent., as br 7 per cent. for the previous 
year, carrying forward Re.20,000 as a precautionary, measure 
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against possible temporary outlay. The Telephone Company of 
Egypt has declared its usual dividend of 6 per cent. on its pre- 
ferred shares. The company has recently entered into an 
agreement with the Government of Egypt to continue the 
Government telephone service for a period of 25 years from 
Jan. 1 current. Its business in general progresses davcarably, 
The China and Japan Telephone Company has paid its debenture 
interest, but its accounts for the past year have not yet been 
audited. They point, however, to a larger surplus than in previous 

ears. With & view to improving the telephone service at 

hanghai, which would have involved a large expenditure of 
money, the directors of that company, through its local manager, 
approached the Council of the Shanghai Settlemente some years 
ago in order to obtain, if possible, a prolonged term of conceesion 
80 as to justify the outlay. The Council has now decided to grant 
a 30 years’ concession, but has invited tenders by public advertize- 
ment. The directors of the China and Japan Telephone Company 
have sent in a tender, but the result so far is nob known. The 
electric lighting branch of the Company's business shows a small 
surplus, which has been carried meantime to a suspense account 
to provide for expenses in connection with a change of management 
now being proceeded with in Calcutta. 


NATIONAL ELECTRIC FREE WIRING COMPANY, LIMITED. 


An extraordinary general meeting of this Company was held at 
the offices, Charing Cross-road, on Wednesday. 

Mr. R. Stewart-Bain presided, and said the meeting was called 
for the confirmation of the following resolution passed on the 
24th ult.; That the name of the Company be and it is hereby 
altered from the National Electric Free Wiring Company, Limited, 
to the National Electric Wiring Company, Limited." He now 
moved a resolution to that effect. 

This was seconded by Mr. W. R. Davies and carried. 

The proceedings then terminated. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH COMPANY. 


The report of the directors for the half-year ended Dec. 31 last, 
to be submitted to the half-yearly meeting on 26th inst., gives the 
groes receipts for the mee hae as £290,431, against £275,142 for 
the corresponding period of 1897. The expenses, including £26,045 
for cost of repairs to cables and expenses of ships, were £100,086 
(£102,845), leaving a balance of £190,345. Deducting £4,699 for 
income tax, £31,921 for interest on debentures, debenture stock, 
and contribution to sinking fund, etc., the net profit for the half. 
year amounts to £153,725, which, with £10,723 brought forward, 
shows an available balance of £164,448. One quarterly interim 
dividend of 14 per cent. has been paid for the half-year, and 
another of like amount is now proposed, making a total dividend 
of 5 percent. It is aleo proposed to pay a bonus of 4s. per share, 
or 2 per cent., making a total distribution of 7 per cent. for the 
year 1898. The balance of £51,948 has been transferred to the 
general reserve fund. During the half-year £56,806 has been 
spent in gradually renewing weak portions of the Company's 
system. Havin been vised that, according to inter- 
national law the United States are bound to take over the obliga- 
tions which Spain entered into with the Company in regard to 
telegraphic communication in the Philippines, the neceesary 
representations have been made through diplomatic channels to 
the Government of the United States on the subject. Owing to 
the insurrection in the NF the Company were for a short 
time compelled to close ull their stations in the islands of Panay, 
Negros, and Cebu, and to withdraw the staff to Manila. The 
Panay-Negros cable has since been reopened for public traffic, and 
by arrangement with the Government of the United States the 
Company's Manila-Capiz cable has been extended to Ilo-Ilo direct, 
thus making the latter communication independent of the unsatie- 
factory land lines between Capiz and Ilo-Ilo. 


— 


ANGLO-ARGENTINE TRAMWAYS COMPANY. 


The report of the directors for the year 1898, to be presented to 
the meeting on 28th inst., states that the receipts for the year 
were £240,846, as againat £212,602 in 1897. The working expenses 
were £168,410 (£155,768). The net profit was £72,436 (£56,834), 
and this added to the amount brought forward, £1,634, makes a 
total of £74,070. Deducting intereat on debenture stock, £13,800, 
and interim dividend (ls. 6d. per share), £19,500, an available 
balance of £40,769 (£26 135) is left. Out of this the directors 
recommend a dividend of 28. 3d. per share, free of income tax 
absorbing £29,251 ; reserve fund, £10,000 ; £1,518 is to be carried 
forward to the next account. 


LEGAL INTELLIGENCE. 


POWELL v. THE EASTERN TELEGRAPH COMPANY, 
LIMITED. 


In this action, heard in the Queen’s Bench Division before Mr. 
Justice Wills and a special jury, Mr. William Frederick Powell, 
of 27, Cathcart-hill, Junction-road, N., sought to recover damages 
from the defendant company for wrongful dismissal and arrears of 
salary due to him, 


Mr. Rawlinson, Q. C., and Mr. H. Tindal Atkinson appeared for 
the plaintiff; and Mr. Witt, Q.C., and Mr. Roskill were for the 
defendant company. 

The plaintiff, who had been in the service of the defendants 
since 1879, entered into a written contract with them in 1891 for 
five years’ service at home or abroad. Under this he was entitled 
to three months notice if the defendants wanted to terminate his 
engagement. Under one of their rules, after five years of uninter- 
rupted service abroad the employé became entitled to four months’ 
furlough at home on full pay. In 1893 the plaintiff was sent to 
Gibraltar and subsequently to Alexandria, where he stayed till 
last year. While at Alexandria his health failed, and he suffered 
from dyspepsia and insomnia. Consequently, having completed 
five years of service, he applied for four months’ furlough in 
accordance with the rules, which was duly granted. This 
leave expired on Sept. 6. His health not having improved 
during his holiday, he consulted Dr. Peyton, of Newport, 
where the plaintiff's father resided, and he advised him 
that he was not in a fit state to go abroad. The plaintift 
thereupon asked to be transferred temporarily to an Englisn 
station. 'The company then sent their own doctor to examine 
him. Accordingly the defendants’ doctor saw the plaintiff and 
prescribed for him, and the plaintiff returned to his home ab 
Newport. On Sept. 7 he received a letter from the secretary of 
the company intimating that his leave had expired, and the 
company's doctor having reported him fit for duty he was to 
process at once to Gibraltar. He thereupon sent to the defendants 

is own doctor's certificate to the effect that he was not in a fit 
state to leave England. The company replied that they could 
only accept their own doctor's certificate, and, after some further 
correepondence, the plaintiff declined to enter into a fresh agree- 
ment for five years, and was on Oct. 10 dismissed from the 
company's employment. 

Dr. Peyton, of Newport, Monmouthshire, said he attended the 
plaintiff in September last, and in his opinion he was not fit to do 
work, either at home or abroad, as he was suffering from acute 
dyspepsia and insomnia. 

For the defendants, Dr. Arthur Cæsar, acting medical officer 
to the Eastern Telegraph Company, was called. He said he saw 
the plaintiff on Sept. 2 and 5, and he complained of dyspepsia 
and insomnia. Witness, however, was of opinion he was in good 
Mesa and thought he was quite fit for duty when he examined 

im. 

Evidence was also given that the original rules, as supplied to 
the plaintiff in 1891, had been amended, and it was provided that 
privilege leave was only granted on condition that the employé 
returned to his station for a further period of service, and the 
company reserved to itself the right to recover the amount of 
salary paid to an employé on leave should he fail to return to his 
station on the expiration of his leave. It had been found necee- 
sary to make this new rule, as clerks had been in the habit of 
taking their four months' furlough on full pay and then 3 E 
to return to their stations abroad. A copy of the rule was pos 
up in the office in Cornwall while the plaintiff was there, and ib 
was suggested that he knew the rule, and as he declined to con- 
tract for & further period of service, the defendants were justified 
in dispensing with his services. 

The jury found that the order given to the plaintiff to go to 
Gibraltar was an unreasonable one, and that he did not know 
of the new rule which required employós on coming home on 
farlough to enter into fresh agreement for service with the 
company. 

On these findings judgment was given for the plaintiff for £112, 
the amount claimed. 


BRADFORD AND LEEDS LIGHT RAILWAY ORDER. 


An important appeal came before Sir Courtenay Boyle at the 
Board of Trade on the 19th inst. 

The Power and Traction Company proposed to make a light 
railway, 54 miles long, between Leeds and Bradford, but, both 
towns objecting to an independent company coming within their 
boundaries, the Light Railway Commissioners sanctioned only a 
mile and a half, which would connect the two towns with the 
proposed extensions of tramways. Both Leeds and Bradford have 
Bills in Parliament this session to make lines practically to take 
the place of the light railway, but Bradford has agreed to purchase 
ee and make the line if it is sanctioned by the Board of 

rade. 

Mr. Pembroke Stephens submitted, on behalf of Leeds, that the 
proposed line connecting the three miles of tramways of Leeds by 
a mile and a half loop line joining on to two miles of tramway of 
Bradford could not be a light railway, but a tramway, which 
ought to be sanctioned by Parliament under the Tramways Act, 
and not under the Light Railways Act. 

Mr. Balfour Browne, Q C., said if such schemes as this had to 
be sanctioned hy Parliament, with its consequent expense, then 
the Light Railways Act would be no use. 

Sir Courtenay Boyle asked if there was & precedent for a 
municipality making a tramway out of its own boundary. 

Mr. Balfour Browne replied that only on Tuesday a committee of 
Parliament had sanctioned Glasgow Corporation making seven or 
eight miles of tramway outside its own boundary. 

Sir Courtenay Boyle said the questions raised were too 
important for him to decide on that occasion. They would have 
to be carefully weighed by the Board, and he would inform the 
hare when a determination of the points had been arrived ab. 

mes, 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Ealing.—The District Council require tenders for two boilers 
and a complete set of steam-pipes. 


Salford.—The Electric Light Committee invite tenders for 
concentric lead-covered cables by 28th inst. 


Grimsby.—The Council bave decided to place a motion on the 
agenda paper inviting tenders for the electric lighting scheme. 


Harrogate.—The Electric Light Committee are requiring a 
large amount of 3in. iron piping for mains, and 2,000 tons of coal. 


Reigate.—The Town Council are prepared to receive tenders 
for the supply and erection of various electric plant. Tenders by 
May 1. 

Edinburgh.—The Corporation are prepared to receive tendere 
for a 12 months’ supply of coal, carbons, and pipes. "Tenders by 
April 24. 

London.—The County Council invite tenders for the supply for 
one year from July 1 of engineers’ goods and electrical stores. 
Tenders by 24th inst. 

Epsom.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various electric plant. 
Tenders by 12 o'clock noon on May 8. 


Belfast.—The Electric Committee are prepared to receive 
tenders for layiog conduite, building junction boxes, and laying 
cables. ‘Tenders by 12 noon on April 27. | 


Newport (Isle of Wight). —The Committee of Visitors of the 
County Asylum invite tenders for the supply of a combined 
engine and dynamo. Tenders by April 29. 


Darlington.—The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same, at 
their electric generating station. "Tenders by May 8. 


St. Marylebone.—The Guardians invite tenders for electric 
light wiring and fittings for the new front blocks of their work- 
house, Northumberland-street, W. Tenders by 10 am. on 
May 8. 

Wull.—The School Board invite tenders for an adequate installa. 
tion of the electric light at their central higher-grade school and 
school of science in Brunswick-avenue, Beverley-road. Tenders 
by 25th inst. 


St. Panoras.— The Vestry are prepared to receive tenders for 
supplying and fixing additional plant at the Regent's Park 
electricity works, cumprising dynamos, engines, etc. Tenders by 
12 o'clock noon on May 16. 


Poplar.—The Board of Works invite tenders for engine and 
pump room equipment and all electrical plant in the worke except 
the battery, boiler-house equipment, battery and battery stands, 
and public street lighting. Tenders by 10 a.m. on April 25. 


Bo.ton.—The Bolton Corporation invite tenders for the work 
required in laying the tramway rails in Lostock and Horwich. 
Specification, etc., may be obtained from the borough surveyor, 
Mr. W. H. Brockbank, Town Hall, Bolton. Tenders by May 1. 


Morley.—The Corporation invite tenders for the wiring and 
fittings required at their public baths, Fountain-road, Morley. 
Specifications, etc., may be obtained from the architects, Meesrs. 
Holtom and Fox, on payment of a deposit of £1, which will be 
returned on receipt of a bona fide tender. "Tenders by 4 p.m. on 
26th inst. 

Dundee. — The Dundee Gas Commissioners invite tenders for 
the excavation, brick and mason, carpenter and j iner, slater, 

lumber, plaster, and iron work of roofs of additions to electric 
lighting station, Dudhope-crescent-road. Particulars may be 
obtained from Mr. William Alexander, city architect. "Tenders 
by 27th inst. 

Almodovar del Campo (Spain).—Tenders are invited for the 
installation of electric light and the working of same for 20 years. 
The deposit is £100. The annual income is estimated at £400 
Tenders may be addreesed to the Ministerio de la Gobernacion, 
Madrid, or to the municipal authorities at the above place, pro- 
vince of Ciudad Real, by May 5. 

West Him.—The County Borough Council invite tenders for 
two 1,500-i.h. p. engines, two 800 kw. alternators and exciters, or 
two 800-kw. 1,500-i. b. p. steam alternators and exciters. Specifica- 
tion, etc., may be obtained from the Borough Electrical Engineer, 
Abbey Mille, West Ham, on the deposit of a £5 Bank of England 
note, wbich will be returned on receipt of & bona fide tender. 
Tenders by 4 p.m. on April 25. 

Hampstead. —The Vestry invite tenders for the supply, delivery, 
and erection of electrical plant. including steam alternators and 
engines, switchboard panels, boilers, feed - water heaters, vertical 
steam feed pumps, exciter, water-softening plant, air pump and 
condenser, Green’s economiser, and overhead travelling crane. 
Particulars may be had of Mr. A. P. Johnson, vestry clerk, to 
whom tenders must be sent by 12 noon on May 18. 


London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection aud the carrying out of work 
in connection with the electric lighting of the parish to specifica- 
tions as follows : (Specification No. 1) feeders, distributing mains, 
and arc light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamos and engines. Specifications, etc., 
may be obtained from the Vestry Clerk, ab the Municipal Build- 
ings, Lavender-bill, S. W., on payment fof £3. 3s, for each speci- 


fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, West- 
minster. Tenders by 12 noon on June 7. 


Blackpool. The Tramway Committee invite tenders for the 
taking up of the tramway line and conduit and the relaying of 
new tramway lines on the carriage drive between Church-street 
and Adelaide-street. Specification, etc., may be obtained from 
Mr. J. Wolstenholme, borough engineer, St. John's Market- 
buildings, on deposit of £1, which will be returned on receipt of 
a bona fide tender. Tenders by noon on 24th inst. 


Southampton. —The Corporation of Southampton invite tenders 
for the reconstruction of about 13 miles of tramway on the Shirley 
route. Spccifications, etc., may be obtained and rum inspected 
on or after 30th inst. at the offices of the consulting engineers, 
Messrs. Kincaid, Waller, and Manville, 29, Great George street, 
Westminster, on payment of £3. 3a., which will be returned on 
receipt of a bona fide tender. Tenders before noon on May 2. 


Perth. —Applications will be received at the City Council Office 
from persons desirous of applying for a concession for the installa- 
tion and working of a system of electric lighting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulars may 
be obtained on application to the Agente-General for Western 
Australia, 15, Victoria-street, Westminster, London, or Gordon 
nad Gotch, St. Bride-street, Ludgate-circus, E. C. Tenders by 

ay 2. 

Egremont. — The Wallasey Urban District Council invite 
tenders for the supply for 12 months from June 30 of the following 
stores required for the use of the gas, water, and electrical works: 
paper-insulated concentric cablee, oils, lead and wrought-iron 
pipes, cast-iron main pipes, cotton waste, meters (gas, water, and 
electricity), lamp columns and lampe, main switches, and cut- 
outs. Particulars, etc., may be obtained at the Gas and Water 
Engineer’s Office, at the Worke, Great Float, near Birkenhead. 
Tenders by 24th inst. 


RESULTS OF TENDERS: 


Bolton.—The Electricity Committee have accepted the tender 
of Mr. R. W. Kenyon for the supply of electric casings and 
coverings. 

Winchester.—The City Council have accepted the tender of 
Mesers. E. H. Gudgeon and Co., of Lewisham, at £98. 17s. 9d., 
for electric light installation at the Guildhall and clock tower. 

Basingstoke. —The tender of the National Telephone Company, 
Limited, for an electric call bell system, at the sum of £65, has 
been accepted subject to the company maintaining same for 12 
months. 

Southampton. —The Corporation have acoepted the tender of 
Messrs. Lankester and Sons, Limited, at £599. 15s., for the works 
and fittings in connection with the electric supply to the isolation 
hospital. 

Newquay.—The Directors of the Atlantic Hotel have accepted 
the tender of H. Jenkin for erecting an engine-house in Beacon- 
terrace ; Wilson and Co., St. Austell, for electric light installation 
for the hotel. | 

Southampten.—The Corporation have accepted the tender of 
the Leeds Steelworks Company for the supply of 1,200 tons of 
rails and fishplates required for the reconstruction of tbe tram- 
ways at £7. 5s. per ton. 


Derby.—The ee have accepted the tender of H. 
Vernon, Derby, fur the works in excavations, foundations, engine- 
bed, and retaining wall in connection with extensions to the 
electric lighting station, Derby. 

Gloucester.— We referred last week to the acceptance of the 
tender of the British Insulated Wire Company, Limited, for the 
contract for public lamps. We are now informed that the tenders 
for this section of the work are still under consideration. 


Lynn.—The Town Council have received the following tenders 
for the supply of meters: Aron Meter, £5. 10s.; Thomson- 
Houston, £5. 63.; Ferranti, £5. 53.; Long Schattner, £4. Ib was 
decided to order 50 Ferranti and 20 Long Schattner meters. 

Morley.—The following tenders have be accepted : Mra. Naylor, 
covering accumulator-room floor with lead, £35. 10s.; Electrical 
Engineering Company, for an alternate motor dynamo and 
Croot coup ed Pant, £148. 10s.; Anti-Vibration Incandescent Gas 
Company, Bradford, 12 sets of incandescent fittings, £6. 

Beckenham.— The Electric Lighting Committee have received 
the following tenders for dust destructor: Manlove, Alliott, 
and Co., Nottingham ; W. F. Mason and Co., Manchester; 
Goddard, Massey, and Warner, Nottingham ; Beaman and Deas, 
Victoria-street, S. W. ; and Horsfall Furhace Syndicate, Leeds. 


Coventry.—The Corporation have received the following tenders 
for the various works required in extension of the buildings of the 
electricity worke, Sandy-lane: 


Kelley and Son, Foleshill, near Coventry (accepted)... £1,843 7 6 
I. Isaac and Sons, Foleshill, near Ooventry ..... ...... „941 1 5 
C. H. Barber, Bishop- street, Coventry .................. „993 0 0 
C. Garlick, Far Gosford - street, Coventry... 2,221 0 0 
C. G. Hill, Much Park- street, Coventry .. ............... 2793 3 1 


Burton. —'The Town Council have received the following tenders 
for wrought-iron roofs and other ironwork at the electric light 
works: W. C. Holmes and Co., Huddersfield, £687. Os. 11d. ; J. 
Tildesley, Willenhall, £685 ; Cross and Cross, Walsall, £655 ; E. 
Cockney and Sons, Limited, Frome, £557. 7s. 94, ;. Filer and 
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Wildbore, Burton, £538. 8s.; Gough and Felgate, Burton, £529. 
188. 8d.; Westwood and Wright, Brierley Hill, £496. 88. (accepted). 


Barking.— The Urban District Council have received the follow- 
ing tenders for the supply and erection of plant : 


Sunderland Forge Company (accepted) ..... FVV £945 
Bruce Peebles and Co. (Alley and Maclellan engine) ......... 975 
Foote and Mine bee Ye ya Va vea Va Vo vara rk aue 1,002 
Mavor and Coulson .................... eese ͤ 1,002 
Foote and Milne (larger engineevvvvnn 1,030 
General Electric Company .................. . o cesses 1,058 
Mavor and Coulson (larger engine ):” . 1,168 
Brush Electrical Engineering Company 1.226 
Bruce Peebles and Co. (Willans engine) . . q 1,247 
Scott and Mountain . e 1,255 
Musgrave (British Thomson-Houston dynamo).. ............... 1,374 
Musgrave (Mather and Platt dynamo).............................. 396 
Brush Company (100-kw. set . ] 424 
McClure and Whitfielll d %ßß 1.490 
Electric Construction Company . 1.546 
G. Wailes and o00o‚0‚‚‚‚‚‚»» a Anrin 1.612 
Willans and Robinson (Crompton dynamo) ..................... 1.657 
Crompton and Co. (Willans engine) . . 1790 


BUSINESS NOT RS. 


Ialington.— The extension of the public electric lighting is under 
consideration. 

Lowestoft.— The plans for the proposed electric light station 
have been approved of by the Council. 

Garston.—The Council's provisional order is being transferred 
to the Garston District Electric Lighting Company. 

Bolten.—An application has been made to the Corporation for 
the supply of electric current to Smithfield, Lostock. 

Aveling and Porter.—Messre. Aveling and Porter, Limited, 
propose to extend their wharf at Strood-intra, Rochester. 

Shrewsbury.—The Lighting Committee have decided to spend 
£4,139 for extension of the Corporation’s electrical works. 

Camborne.—Copies of the draft provisional order of the 
Camborne electric lighting have been served on the clerk. 

Mile End.—The Vestry are instituting enquiries with a view of 
combining a dust destructor with their electric supply echeme. 

West Ham. —A deputation from the Town Council has visited 
the systems of electric traction and electric lighting in Glasgow. 

Manchester. —The estimates passed by the Tramways Committee 
for the ensuing year contain an item of £3,000 for sample electric 
tramcars. 

Armagh.—The electric light engine at the asylum has been 
condemned, and is to be removed immediately. Another one will 
probably be purchased. 

Teddi: gton.—Tbe District Council have resolved to apply to 
the Board of Trade for a provisional order for the supply of 
electricity to the di- t ict. 

Wall, sey. — Mr. R. H. Bicknell, C. E, has held an enquiry 
into applications of the Council to borrow £10,000 for the 
purposes cf electric lighting. 

Rcas.—The Urban District Council are diecussing the proposed 
application by private gentlemen of the town for a provisional 
order for supplying electric light. 

Plymouth.—It is expected that the electric lighting works will 
be finished in about a month. The electrical engineer gives 
August as the date for the installation of the electric traction. 

Camberwell.—The Guardians have had placed before them 
estimates for a new hospital. The estimate of the architect, 
Mr. Edwin T. Hall, for cost of all buildings includes £10,000 for 
electric plant. 

Llanwrst.—In the notice re electric supply station in our issue 
of the 14th inst , it was reported that the dynamo was supplied 
by the Electrical Supply Company, instead of by the Electrical 
Company, Limited. 

Grimsby.—Mr. McKenzie, the districb manager of the 
National Telephone Company, has been asked to submit a 
scheme, sanctioned by his company, with reference to placing 
their wires underground. 

British Columbia Electric Railway Company. —Tho preference 
share registers will be closed until the 30th inst. for the prepara- 
tion of warrants for the interess on the 5 per cent. preference 
shares, payable on let prox. 

Whitehaven.— The electrical engineer has been authorised to 
inspect the systems adopted in other towns, and to report on the 
repairs and renewals necessary to the private supply conductors, 
with an estimate of the cost of the work. 

Maidstone.—At a special meeting of the Urban District 
Council a report and recommendation respecting the proposed 
echeme for providing electric light and a refuse destructor for 
the borough was referred back to the committee. 

Salisbury. — The Salisbury Electric Light Company having entered 
into a contract with the National Electric Free Wiring Company, 
Limited, London, the latter company have commenced operations 
and opened a temporary office at Town Mill, Salisbury. 

Huddersfield. —The Electric Ligbting Committee have passed a 
resolution expressing their appreciation of the valuable assistance 


rendered by Sir James T. Woodhouse, M.P., for the part he had 
taken in bringing about the defeat of the General Power Distri- 
buting Company's Bill. 

Bridgend.—At last week's meeting of the Urban District 
Council a letter, stating the terms upon which the English 
Industrials, Limited, Manchester, offered to take over the 
electric lighting order from Bridgend, was read and referred to 
the Finance Committee. 

Walsall.—The Electric Lighting Committee have resolved to 
allow additional discounts for current: where the total yearly 
consumption reached 10,000 units, but not 15,000 units, 10 per 
cent. ; where the total yearly consumption reached or exceeded 
15,000 units, 124 per cent. 

Scarborough.—A letter from the Drake and Gorham Electric 
Traction Company, Limited, proposing an arrangement with the 
Corporation for the laying down and working of electrical tram- 
ways in the borough, has been referred to the Electric Tramways 
Sub-Committee to report apon. 

Eastern Extension, Australasia, aud China Telegraph 
Company, Limited —The 473 debentures which were drawn by 
lot on April 11, 1899, will be paid off at par on July 1 next at 
Messrs. Barclay and Co., 54, Lombard street, E. C., after which 
date interest on them will cease. 

St. James's and Pall Mall Electric Light Company.—The 
amount of electricity sold by the Company for the quarter ended 
March 25 is stated at 1,161,987 units, estimated to produce £21,061, 
as against 1,016,642 units which produced £20,036, for the 
corresponding period of last year. 

Devonport. —At the last meeting of the Borough Council it was 
decided to proceed with tbe lighting of all the main roads in the 
outer wards by electricity forthwith. The capital outlay will be 
£7,000. It was further resolved to ask the electrical engineer 
(Mr. Furness) to bring up a report. 

Rwley.— The District Council have appointed a committee to 
consider the advisability of the Council making its own gas or 
electric light, and distributing the sane to Ripley and the adjacent 
villages, and a motion to apply for a provisional order to enable 
the Council to do so has been carried. 

Removals —Mesars. Sax, Slatter, and Co., Limited, electrical 
engineers and contractors, have removed to Foresters’ Hall, 
Clerkenwell. E.C.—Mr. Godfrey Evans, civil and electrical 
engineer. has removed to Queen’s-chambers (adjoining General 
Post Office), Queen street, Nottingham, 

Carlisie.—In reeponse to applications the Electric Committee 
have decided to extend the cables at an estimated cost of £674. 
The engineer has been instructed to «btain additional plant to the 
extent of £384, and to have fittings fixed for lighting the electric 
light station at a coat not exceeding £130. 

Hackney.—The Vestry have received a communication from 
the Board of Trade stating that the application of the County 
of London (East) Electric Lighting Company would not be pro- 
ceeded with. The Vestry will now proceed with their scheme 
for aupplying the district with electricity. 

Northampton.— A contract for free wiring has been sealed 
between the supply company and the National Electric Free 
Wiring Company, Limited, London. The Free Wiring Company 
have already commenced operations, and opened temporary pre- 
mises at the electricity works Angel-lane, Northampton. 


India. — The Viceroy has sanction the construction of 550 miles 
of tramway railwaya, with a gauge of 2ft. 6in., in the districts 
north and south of the North-West Provinces. A Laffan cable 
from New York announces that the Indian Government have 
ordered 45 locomotives from Philadelphia for the Indian mining 
districts. 

Heckmondwike. — The Electric Lighting Committee are 
unanimously in favour of the adoption of an electric lighting 
scheme for the town, in accordance with plans pee by Mr, 
Hawtayne, of London. Notice has been given of a proposal that 
the scheme be adopted, and steps taken for submitting it to the 
ratepayers. 

Aberdeen. Four arc lampe are to be erected ab Queen's Cross 
at a cost of £130. It has also been arranged to light College- 
street by electricity. A letter from the National Telephone Com- 
pany proposing that the Corporation should grant facilities, under 
the usual restrictions, for the laying of underground wires, is 
before a committee. 

Stookport.— Messrs. McClure and Whitfield have received the 
order from the Corporation for their extension plant of two 
140-kw. dynamos at 500 volts, with spare armatures, to 
direct-coupled to Willans and Robinson engine. The first 
plant, consisting of three 56-kw. Mersey-Willans combinations, 
has now been completed some time. | 

Great Northern Telegraph Company, Limited, Copenhagen. 
The directors s:ate that the net receipts for the year 18:8, includ- 
ing the amount brought forward, were £378,723. Afcer payment 
of debenture interest and interim dividend, £295,972 remains, out 
of which an extra dividend, making 124 per cent. for the year, is 
proposed, leaving £61,417 to be carried forward. 

Gateshead Tramways Bill.—Mr. J. W. Lowther has officially 
reported to the House of Commons frum the Select Committee on 
Unopposed Bills on this Bill that the committee had examined the 
allegations contained in the preamble and amended the same so 
as to make it consistent with the provisions of the Bill as passed 
by the committee, and found the same as amended to be true. 


Newoastle.—In the event of the Tramways Bill passing through 
the House, Mr. Charles Hopkinson is to be appointed chief superin- 
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tendent engineer. It is also proposed to appoint an assistant 
superintendent engineer, ab a salary of £500 per annum. The 
report of Mr. Laws, the city engineer, will come before a special 
meeting of the Tramways Committee to be held for that purpose. 


Tunbridge Wells.—The Corporation having entered into a con- 
tract for free wiring with the National Electric Free Wiring 
Company, Limited, London, the company have opened temporary 
premises at Bedford House, Mount Zion, during the building of 
& permanent showroom. We are informed that several instal- 
3 orders are already in hand, including motors for printing 
works, etc. 


Electric Timber Seasoning aud Preservation Company, 
Limited.—This Company has been registered, with a capital of 
£150,000 in £1 shares (60,000 of which sre preference), and the 
object is to adopt and carry into effect certain agreements for 
.the acquisition of the business of a timber merchant, and 
generally to carry on the business of electricians and electrical 
engineers, etc. 

Mexborough and Worksop Electric Lighting Orders.—On 
Tuesday the Bills confirming the Mexborough and the Worksop 
Electric Lighting Provisional Orders came before Mr. Campion. 
one of the examiners of private Bills, for proofs of compliance with 
the Standing Orders of Parliament. Theee being satisfactory, the 
Bill was ordered to be reported to the House of Commons for 
second reading. 

Poole and District Electric Traction Company, Limited. — 
This Company has been registered with a capital of £100,000 in 
£10 shares, and the object is to carry into effect an agreement 
between the British Electric Traction Company, Limited, and the 
Bournemouth, Poole, and District Light Railways (Electric) Com- 
pany, Limited, and others, to carry on the businesses of electrical 
engineers, carriers, etc. 

Barmouth.—The Board of Trade have, in consequence of the 
representations of the Council, refused to grant a provisional 
order for the lighting of the town by electricity applied for by 
Mr. David Davies. They have informed the Urban District 
Council that in the event of the Council applying for such an 
order they would withhold the right to the Council of trans- 
foring ite powers under the order to any private individual or 

rm. 

Appointments Vacant.— Vacancies occur in the staff of the 
electric light departments in Belfast, Keighley, and King’s Lynn. 
The Corporation of Sheffield invite applications for the appoint- 
ment of a mains superintendent at a salary of £250 per annum. 
There are also vacancies for a switchboard attendant, a works 
manager, and a man experienced in the making of electric 
detonators for blasting fuses, particulars of will be found 
elsewhere. 

Fuel Noonomisers.—Competition has been rife amongst the 
makers of feed-water heaters for the large order that has recently 
been placed by the East End Electric Railway Company for the 
new electric power stetion, New York. We understand that the 
universally known Green's economiser was the successful com- 
petitor. This is an important order, amounting to about 10,000 
tubes, and is probably the largest of this kind that has ever been 
given out by one single company. 


Sheffield.—The Shefield Daily Telegraph believes that the next 
sections to be taken in hand by the Tramways Committee for 
electric traction will be Brighteide and Heeley. The precise time 
for beginning the work will depend on the progress made with the 
sections now in hand—namely, Eeclesall- road, Intake, and Pitsmoor. 
Some time ago the committee decided to use the American bell. 
punch in the collection of fares. The instrument was brought into 
operation for the first time yesterday. 


London Gasette.—Adjudication: April 11—(1) James Stephen 
Blackwell, electrical engineer, described as one of the partners in 
the firm of Charles and Blackwell, trading as the Central and 
Engineering Company ; and (2) James Edwin Stott (trading as 
James E Stott and Co.), electrician, Huddersfield. The unsecured 
liabilities amount to £598. 13s. 7d. ; the groes liabilities are £731. 
le. 3d. The assets, after payment of the sum of £22. 7a. 8d., are 
estimated to realise £274. 178. Id., leaving a deficiency of 
£323. 168. 1d. 

Halifax.—The great success which has attended the sections of 
electric tramway has resulted in applications for numerous exten- 
sions. A service to Stump Cross, from whence the remaining 
distance to join the Bradford tramways at Shelf is a comparatively 
easy section, is suggested, but the Corporation cannot construct 
this section until the new bridge at Godly is finished, the contrac's 
for which have just been let. The Illingworth and Pellon sections 
will be those opened next. The tram receipte are already averag- 
ing some £300 per week. 

Edinburgh Corporation Bill—The Select Committee of the 
House of Commons presided over by Sir J. Kitson is consider- 
ing the Edinburgh Corporation Bill. It is proposed by the Bill 
to authorise the Lord Provost, Magistrates, and Town Council 
of Edinburgh to erect and maintain a municipal hall, to provide 
increased facilities in connection with their electric lighting 
undertaking, to construct works and tramways, to acquire lands, 
and to control wall advertising. 'The only parte of the Bill 
which are opposed are those relating to the municipal hall and 
the right to control wall advertising. 

8t. Marylebone.—Notice of motion was given for last night's 
meeting of the Vestry as follows: That inasmuch as it is now 
indefinite as to when the electric lighting of the main streets of the 
parish may be extended, the cost being prohibitive, it be referred 
to the Works Committee to ascertain the cost of lighting the 


main roads with the Nos. 2 and 4 Welsbach gas-burners in their 
new design, the same as in use at Camberwell and Lambeth, 
whereby, at no increase of cost, three times the light is obtained, 
and bring up & report to the Vestry thereon." 


Harrogate.—Tenders are to be invited and submitted to the 
next meeting of the Electric Lighting Committee for 60 or 70 tons 
of 3in. iron piping in which to lay the new trunk mains from the 
works to the town. Tenders for about 2,000 tons of coal are to be 
advertised for and submitted to the next meeting, and a suitable 
shed is to be provided st the works for storing coal. Several 
posta are to be converted into the electric light standards. Two 
additional 25-kw. transformers have been ordered from the British 
Electric Transformer Manufacturing Company, Limited. 


Ayrshire.—The County Council have adopted a minute of the 
Ayr Tramway Bill Sub-Committee, stating that they were of 
opinion that in consideration of the Corporation binding them- 
selves to complete the tramway both to Preetwick and Alloway 
within four years from the passing of the Act, and to have a certain 
specified service with Preatwick and Alloway, the District Com- 
mittee should agree to the extension of the period within which 
the District Committee are entitled to acquire the tramways 
within their district from seven years, as stipulated in the Act, to 
21 years. 

Finchley.—The clerk and surveyor of the Urban District 
Council have been authorised to take such steps as they may 
consider necessary for promoting a scheme of light railways under 
the Light Railways Act between the boundary of the district with 
Hornsey, in the Archway-road, to Totteridge-lane, and that 
application for an order enabling the Council to construct light 
railways be made to the Light Railway Commissioners in May 
next, and that in his discretion the clerk be authorised to instruct 
Mr. Forbes to act on behalf of the Council in carrying out this 
proposal. 

Perth (W.A.).—Since March 10, the work of constructing the first 
of the electric tramways, and also the car-house, has been in active 
progress. Mr. Cooke, the engineer for the company. is confident 
of completing the firat set of lines by July next. The rails and 
sleepers—the former being 84lb. to the yard—are very solid, and 
when the wood-paved part of the street is reached the rails are 
to be further inc in solidity to 94lb. The car-house will 
have a depth of 207ft. by 65ft. Ab present 75 men are engaged 
in laying the lines, and with the car-house the company give 
employment to over 100 persons. 


Bangor.—At a special meeting of the City Council the recom- 
mendations of a special meeting of the Lighting Committee, that 
in lieu of the guarantee, which has caused so much discussion, 
the signed agreement and verbal promises to take electrical 
energy from the Corporation to the extent of nearly 60,000 unita, 
should be accepted, that works be erected, that the report of the 
engineer be adopted, and that tenders amounting to £13,052 be 
approved, were agreed to. The Council will apply to the Local 
Government Board for power to borrow £4,500 with which to 
erect the destructor, and £2,000 for the purchase of electric meters 
and extra mains. 


Dorking.—The Finance Committee having considered Mr. 
Trentham’s report, pointed out that he bimself made the following 
summary thereof—viz.: (1) that electric lighting could not be 
expected to pay the Council the first year, that it might the 
second, but certainly would the third, if carefully designed and 
managed ; (2) that a site in Station-road would be a very convenient 
situation ; (3) that on account of the great extent of the roads to 
be lighted, public lighting alone would not pay. He further 
stated that he estimated the cost of the capital expenditure con- 
nected with the electric lighting scheme at £19,833. The question 
now stands adjourned for two months. 


Yeadon.—At the annual meeting of the Yeadon Urban District 
Council on Monday the suggestion to ask the Leeds Corporation 
to extend their tramways system to Guiseley or Menston came up 
for discussion, Mr. G. W. Teale proposing that the other local 
councils be asked to appoint a deputation to wait upon the 
Tramways Committee. After discussion it was decided to invite 
the Councils of Horsforth, Rawdon, and Guiseley to a joint 
meeting to formulate a scheme for serving the district with 
tramways. The clerk was instructed to get information as to 
whether the provieional order for electric lighting obtained by the 
Yeadon Council in 1894 is atill in operation. 


Catalogue.—From the catalogue of Messrs. J. H. Heathman 
and Co., fire-escape makers, 2, Endell-street, London, W.C., we 
gather that the London County Council having decided to confine 
the fire-protection duties to the members of the Metropolitan Fire 
Brigade, and having therefore withdrawn the constable fire-escapes 
from the stations of the metropolitan police, they have taken the 
constable fire-escapes from the London County Council and now 
offer them for sale at reduced prices. A number of London brigade 
manual fire-engines are also offered at half cost. The catalogue 
contains details of fire pumps, force-pumpe, hose, stairs, fire- 
resisting doors, extent ion ladders, and other fire and life-saving 
appliances. 

Taunton.—The report of the Electric Lighting Committee, 
adopted at the last meeting of the Town Council, stated that the 
erection of the new plant at the works was approaching com- 
pletion, The lamp connections during the past quarter were 
equivalent to 1,390 8-c.p. lamps. One 4-h.p. motor was also con- 
nected. The question of immediately putting in a steam con- 
denser at the works was receiving the committee’s consideration. 
The committee propoeed to report on this subject at a special 
meeting of the Council as soon as they bad obtained an estimate 
of the cost, The committee recommended that the Municipal 
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Eleotrieal Association be invited to visit Taunton during their 
visit to Bristol in June next. 

Morecambe.— The electric light works were opened on June 29, 
1898. There were then 66 public lamps connected until the end of 
July, at which date the firat private consumer was switched on. 
On March 31 this year 200 applicationa for current for lighting 
purposes had been received. At that date the number of con- 
sumers was 154, incandescent lamps connected 2 595, incandescent 
lamps equivalent to 8 c.p., 5,335. Number of private arc lampe 
32, the total number of private lamps equivalent to 8 c.p., 5,835. 
With respect to public lighting, the number of arc lamps was 
104; gas lamp pillars converted into incandescent lighting. 85; 
incandescent lamps, 143. The total (equivalent) number of 8.c.p. 
lampe, both private &nd public lighting, was 7,674. 


North-West Loudon Railway.—Mr. Balfour Browne, for this 
Company, on Wednesday explained to a Select Committee of the 
House of Commons presided over by Mr. Jeffreys a scheme for 
the construction of an underground electric traction railway, 
four miles in length, between the Marble Arch and Cricklewood, 
with stations at the Marble Arch, Edgware-road, Kilburn, 
Brondesbury, a point a little farther north, and Cricklewood. 
The capital power asked was £1,500,000, with borrowing powers 
of £500,000; and the line, which was to have double tunnels, 
was estimated to cost £1,065,183. In the result the committee 
passed the preamble, deciding unanimously to allow a return 


fare of 2jd,, a single fare of lid.; the intermediate fares to 


be 14d. 

Maidenhead.—The following report has been prepared by the 
Electric Lighting Committee: ''The committee have very care- 
fully considered Messrs. Burstall and Monkhouse's report, and 
make the following recommendation—viz.: ‘That Mesers. Burstall 
and Monkhouse be retained as consulting engineers with instruc- 
tions to prepare 
information of the Local Government Board ; further, that the 
town clerk be directed to apply to the Local Government Board 
for sanction to borrow a sum of money for carrying out the 
scheme; also tbab the engineers be requested to prepare in 
addition to the plans and estimates a specification of the proposed 
works, and that tenders be invited for executing such works, 
which tenders shall be submitted to the engineers for their 
report.’ ” 

Glasgow.—A Lords’ Committee on the 18th inst. passed the 
preamble of the Bill promoted by the Corporation of Glasgow to 
extend its tramway system to areas outside the municipal boundary. 
The Corporation have come to an agreement with the Corporation 
of Paisley to acquire the tramway undertaking three years hence 
when it falls to b 
Corporation of Glasgow will work not only the Paisley system but 
aleo the line of tramways running through the county of Renfrew, 
and connecting Glasgow with the Paisley system. Chief Officer 
Paterson, of the tire brigade, has submitted to the Watching and 
Lighting Committee a proposal for the erection of a large number 
of additional fire-alarms throughout the city. The instruments 
are made and maintained by the department, and the wires by the 
National Telephone Company, whose contract with the Corpora- 
tion expires in October. 

Ealing.— Tenders are to be invited for two boilers and a com- 
plete set of steam pipes. When any barrel piping is required 
local tenders are to be obtained for the same The stokers at the 


electricity station will receive an additional 2s. 6d. per week, it 


having been decided to discontinue the ‘‘ bonus system. At the 
last meeting of the District Council it was proposed : ** That in view 
of the fact that the Middlesex County Council have now admitted 
the county necessity for a system of tramways, this Council appoint 
a committee to negotiate (a) with the Middlesex County Council 
so that the tramway lines in Ealing may be laid at the same time 
as the wood pavement; and (b) the London United Tramways 
Company as to the terms on which they would be prepared to 
construct and work such lines. An amendment that the motion 
should be deferred till the Council beard the result of the incorpo- 
ration application was carried by nine votes to six. 


Belfast. —'The town clerk (Sir Samuel Black) has placed before 
the members of the City Council the following statement. prepared 
by himself, with regard to the proposed municipalisation of the 
tramways :— Rough estimate of value of tramways as they may be 
purchased in 1908: 37 miles of single line at £4.000, £148,000; 
130 cars at £100, £13,000 ; 1,040 horses at £20, £20,800 ; harneas 
and stable fittings per horse, £5,200; stable and buildings, 
£50,000 ; fixed price of goodwill, £2,000—total, £239 000. If now 
purchased at price of the day: capital of the company, 24,600 
shares. £246,000 ; premium at present price, £8, £196,800 ; deben- 
tures, £60,000 —£502,800; being an addition on estimated value 
of £263,800; conversion and electric power, £350,000—total, 
£852,800 ; interest and sinking fund thereon (30 years) at £5. 28. 
per cent., 443. 492; depreciation on electric expenditure at 10 per 
cent., £35,000 ; loss of rent, £5,000—requiring a net profit yearly 
till 1907 of £83,492, | : 

Richmond (Surrey).—The following resolution was lost by the 
Mayor's casting vote at the Town Council's meeting last week: 
„That efforts be made to hold a conference consisting of four 
representatives from each of the following authorities—viz , the 
Richmond Main Sewerage Board, the Barnes District Council, 
and the Richmond Town Council—with a view to consider and 
report as to the practicability and desirability of establishing a 
system of electric tramways or light railways throughout the two 
districte in combination with a scheme of dust destruction, sludge 
destruction, and electric light supply, public and private, under 
the management of the Main Sewerage Board or a special joint 


plans and estimates to be furnished for the 


e purchased by the Paisley Corporation, and the 


committee appointed for the purpose.” A clause in the agree- 
ment between the Council aad the electric lighting company (1891) 
provides that the company should have the sole right of supplying 
public or private electric light, and that the Council should use 
their utmost endeavours to prevent any other company from 
supplying electric light in the district. 

Middlesbrough.—A special meeting of the Middlesbrough 
Corporation Streets Committee was held on Tuesday to con- 
sider the tramway extensions in the borough. The tramway 
company is applying under the Light Railways Act for extension 
not only through portions of the borough to Eston and South 
Bank, but along Dock-street to the docks. The surveyor recom- 
mended a double line throughout. The width of the street varies 
from 16ft. 2in. to over 20ft., one side being a blank wall. After 
various divisions had been taken, the motion for a double line was 
lost, but a second for a double line where it was over 19ft. and 
single line under was carried. No line at all is to be allowed down 
Bridge- street East. The Borough Surveyor called the committee's 
attention to the fact that several tracks for which permission had 
been obtained were not yet completed. and the town clerk was 
instructed to draw the attention of the company to the fact, 
notifying that the Council would apply for the penalties. It was 
also decided to ask the company to light the stopping places on 
the route. 

Lynn.—Prof. Robinson has been authorised to obtain from 
Messrs. Spagnoletti and Crookes an estimate for the wiring and 
fittings required for lighting tbe theatre and to report thereon. 
The report of Prof. Robinson as to the progress of the works 
states that the three-ton crane has been erected and satiefactorily 
tested. The 10 ton crane is nearly completed. The small engine 
has been erected. The rest of the work under this contract is 
being pushed forward. Two dynamos have arrived, but the erec- 
tion will be deferred until the engine-house is more finished. The 
material for the batteries bas arrived, and Messrs. Siemens are 
proceeding with the mains. The wiring of the town hall and 
offices is proceeding satisfactorily. A plan is being prepared for 
wiring tbe theatre, and & specification for wiring the technical 
institute. When the committee of the corn excbange have decided 
to light, tenders will be advertised for. An offer from Mr. R. 
Wardale, the lessee of the theatre, to pay 74 per cent. per annum 
on the outlay provided it be not charged as extra rent, but for use 
of electric fittings only, has been accepted. Prof. Robinson has 
been authorised to proceed with tbe contracts for the necessary 
lampe and brackets in the north district. 

" Vril" Electric Launches —We have received from Meears. 
Laing, Wharton, and Down, Limited, 824, New Bond-street, W., 
a well-got-up descriptive liat of tbe Vril electric launches 
which they are exploiting. This company has laid down a com- 
plete plant for launch and boat building at St. Helens, Isle of 
Wight, and are open to supply electric launches of varying sizes 
and. draught without delay. In thelist now before us illustrations 
of a number of sea-going launches, some of which bave been built 
for the admiralties of foreign countries, are shown. We under- 
stand from the list that these boats bave been accepted by the 
Board of Trade as fulfilling all the conditions necessary br a 
ehip’s lifeboat, and they certainly are more suitable than steam 
launches in cases of emergency, provided the accumulators are 
kept in good order. The company has also arranged charging 
stations at West Cowes so that the launches can be quickly 
supplied with electricity in that district. The firm make a special 
point of the accumulator boxes they use, and which are so 
designed as to be quite acid-tight. Besides the fact that the lids 
are easily removable for inspection, special attention has been 
devoted to the terminals and to the connections. 

Blectrical Company, Limited.— We have received from this 
Company, which has its cffices at 122, Charing Cross road, W. C., 
their price-list for lampholders, in which some rather novel 
features are shown. Apart from the ordinary type of bayonet 
and screw socket lampholders which are in regular use, we notice 
a new line of holders to ensure that the lamps used in them will 
be of a specified candle-power. These holders, we fancy, are of 
American desigo, and are arranged specially for installations in 
which a charge is made at so much per.lamp per annum, and 
where the consumption is not registered by meter. In search 
cases, the length of the central contact of the lamp is varied for 
different candle-powers, and at the same time tubes are placed in 
the lampholders which prevent lampe of high candle power making 
contact in the holders installed for lower candle-power lamps. In 
tbis way the Company is secured against fraud on the part of the 
consumers. We also note in this catalogue one or two cheap 
devices for temporary wiring, which will find favour where they 
are allowed by the insurance companies, and also a series of 
holders for use for lamps in very damp places, or even under water. 
These latter holders are neatly arranged, and should be of great 
service in mining work where water is met with. 

Richmond (Yorks)—At the meeting of the Town Council last 
week a report by Mr. Campbell Swinton was received with refer. 
ence to the projected undertaking to eupply electric light to the 
town by the Corporation. Mr. Swinton stated that from what he 
bad ascertained it was probable that for eight months in the year 
water equivalent to 150 h.p could be obtained, but for the remain- 
ing four months not more than 40 b.p. In order that the Corpora- 
tion might be in a position to supply electricity at 6d. per Board 
of Trade unit, which was equivalent to 38. 9d. per | 000ft. for gas, 
and at the same time cover all expenses, including interest on the 
capital borrowed for tbe purpose and sinking fund, he thought it 
would be necessary to have 3,000 lamps installed. If carried out 
in a proper manner, the works would involve an outlay of £7,000. 
Then consumers would have to bear the cost of wiring their houses 
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for electric light, and have to provide necessary lampe and fittings. 
He sugges a canvass of the tewn to see whether it would be 
possible to get 3,000 lampe installed, though in a general recom- 
mendation he advised the Council to wait a few years before 
embarking on the project, pointing out that the plant and fittings 
would then probably be much cheaper than at present. The 
committee hope to bein a position to bring forward a scheme at 
the next meeting. 


Baker.street and Waterloo Railway.—The Great Central 
Railway Company have withdrawn their opposition to the above 
railway's Bill. TheSelect Committee of the House of Commons of 
which Mr. Jeffreys is chairman on the 19th inst. resumed the con- 
sideration of the Baker-streeb and Waterloo Railway Bill. The 
estimate per mile was stated at £575.000, that for the Central 
London Railway £585 000 per mile, the Great Northern and 
City at £652,000, the North-West London £485 000, ani the 
Great Northern and Strand £502,000. Mr. W. R. Galbraith, C E., 
joint engineer of tbe Waterloo and City Railway, with Sir 
Benjamin Baker, joint engineer of the present scheme, stated that 
the estimated coat of the works on the original railway was 
£1.090,000. Adding to this £215,000 for equipment. £100,000 for 
parliamentary, engineering, and law charges, £160,000 for interest 
ducing construction, and £50 000 for working capital, the amount 
was £1.615,000. The whole authorised capital was only £1 766,000. 
so that even if the corporation could issue the whole at par their 
profit would be only 10 per cent., and this did not include the cost 
of the additional station at Charing Cross. There was never a 
publication of the prospectus of the company. The case was then 
adjourned, the Chairman stating that the committee would like 
n A some further information as to the financial proposals of 
the Bill. 


Southsmpton.—The Electric Lighting and Tramways (Joint) 
Committee have presented to the Town Council a report by Mr. 
Mauville in relation to the most economical method of supplying 
the tramway system with electricity. He proposed to utilise the 
existing machinery for the supply of current to the tramway 
aystem by using & battery of accumulators for the heavy load 
times. This scheme would be much cheaper than installing fresh 
machinery, and the cost would be no greater than if separate 

lant were inetalled and worked. Astothe question of accumu- 

tors, so long as the spare lighting plant was in working order 
they would only do half of the work of the trams during heavy 
load times, and whilst on this balf a loss of 25 per cent. in the 
energy generated would be made, this represented a loss of only 
124 per cent. on the total tramway load during the four heavy 
hours of lighting, or a loss of about 34 per cent. on the whole 
tramway supply. This loes of energy would only be incurred 
during the dark months of winter. During the rest of the year 
the maximum lighting load supply would be reduced so as to 
enable the lighting engines to supply the tramway load during 
the heaviest hours of the day without any help from the accumu- 
lators. In the future, when the tramway load was much increased, 
he agreed it would be desirable to further consider the desirability 
of putting in a separate generating plant. In that event the 
accumulators now installed for the tramway load could be applied 
to meet the increased demand for lighting, in place of installing 
further boilers and engines that would otherwise be necessary for 
that purpose. As to the successful use of the combined system of 
steam generation and accumulators for electric eupply, that was 
exemplified by the successful installations of the type in some of 
tbeir principal cities such as Manchester, Birmingham, Edinburgh, 
and elsewhere. The Joint Committee recommended the Council 
to adopt the report and estimate of the Electric Lighting Com- 
mittee, and to apply to the Local Government Board for sanction 
to borrow the sum of £17,159. The report was adopted. 


Newington.—The Electric Lighting Committee of the Vestry 
have presented an exhaustive report upon the arrangements aud 
rates of remuneration for the working staff to be appointed at the 
electric lighting worke. The wages sheet sbowed an annual charge 
upon the revenue of £943. 16a. per annum, being an estimated 
output of 370,000 units. equal to 0:61. per unit. The following is 
the scale of wages laid down by the committee: two assistant 
engineers, at 45s. each per week; one engine driver, 404.; two 
engine-drivers, 368.; two stokere, 288.; one carbon trimmer, 283.; 
one mate to ditto, 258.; one engineer's labourer, 28s.; two boys, 
128.; one jointer, 40a.; one mate to ditto, 288. According to the 

ublished returns of 60 municipal electric lighting undertakings 
in the provinces and London, the wages were in 39 stations less 
than this estimate, while those at the other 21 stations stood above 
0:6d. per unit. This, the committee remarked, tended to prove 
that 0°6d. per unit for labour on the production of the current was 
a reasonable allowance from a labour point of view. The staff, as 
enumerated by the committee, would work from 54 to 56 hours 
per week, and could, by an arrangement amongst themselves, and by 
working extra hours on Sundays, secure a day off once a fortnight 
withoutincreasing their respective weekly average of hours of labour. 
The committee proceeded : ''It has been suggested that each man 
should only work six days a week, but thie could not be arranged 
with the working staff popore. unless in turn they worked in 
shifts of 16 hours, which is objectionable. If the Vestry insist, 
therefore, upon each assistant and workman only working six days 
a week, it will be neceasary to appoint a third assistant at 45s. a 
week, or an extra charge upen the station of £117 per annum, and 
in addition to allow the engineer’s labourer to perform on Monday 
mornings stoker’s duty. Your committee hold that, whilst keeping 
in view the principle of trade union rate in wages and hours of 
labour so far as possible anc reasonable, it should be borne in 
mind that the undertaking is not of a philantbropic nature, but 
purely a commercial undertaking, established for the object of 


supplying electric light for the benefit of the consumers, both 
ublic and private." After considerable discussion, the report 
Das been agreed to. 


Edison and Swan Company.—The accompanying illustration 
shows what is to be called the ** Rex " outside shop window lantern, 
which is manufactured by the Edison and Swan United Electric 
Lighting Company, Limited. The fitting is specially designed for 
lighting shop windows from the outside, and as such should find 
favour with wiring contractors and their customers. As can be 
seen from the illustration, the great feature in the fitting is the 
globe, which is made of half opal glass and half clear. The opal 
half is placed furthest from tbe window, so that it reflecte light on 


to the goods being displayed in the window. At the same time, 
by placing black letters on the opal, a good advertisement can be 
obtained. The globe carrier is the eszential point of a fitting of 
this kind, and we trust that the arrangement dceigned by the 
company in this case will withstand the vibration caused by high 
wind. The general finish of the upper part of the fitting leaves 
nothing to be desired, and at the same time it is comparatively 
cheap to make The fitting is arranged to take three lamps of 
from 8 c.p. to 32 c.p. 


Greenock.—The Glasgow Herald gives the following résumé of 
the report just issued by Mr. John Young. manager of tbe Glasgow 
Corporation tramways, on the tramways of Greenock, and on the 
ques'ion whether the Corporation should re-lease or municipalise. 
Mr. Young says he has no doubt the Greenock Police Board could 
successfully work the tramways within its own boundary indepen- 
dently of the sections within Port Glasgow and Gourock, but he 
is pleased to know it is not contemplated to work it apart, as it 
is a case in which all mutually interested should stand together. 
Exclusive of rolling-stock, he estimates that to renew the tram- 
waya throvghour, double the lines where they are at present single, 
aud electrically equip them, would cost about £96,400. If it is 
decided to lay a single line for a little over two miles at the 
Gourock end the cost would be about £87 680. With the prospect 
of serving three burghs, representing a resident population of about 
85 000, in addition to the large influx of summer visitors, Mr. 
Young would recommend a no lees frequent service than 74 minutes 
in the thickly-populated part of the route in Port Glasgow and 
Greenock, and 15 minutes on the Gourock end, with augmenta- 
tions at busy times, and be estimates that such a service would give 
a total of 547,560 car miles per annum. The estimate of total 
capital exvenditure is put at £159,680; the average revenue first 
three years at lid. per mile at £25,086. 10a. ; working expenses, 
£13,689, and after deducting interest, sinking fund, and deprecia- 
tion, a credit balance of £229. 188. is shown. For the following 
three years the credit balance is made £2,238. 8s., and afterwards 
it is placed at £4,633. 83. on a regularly increasing traffic. Mr. 
Young states that if the Board were to grant a lease on the lines 
of the present offers, and afterwards to exercise the option of 
breaking the lease at 14 or 21 years as proposed, this would be 
very much more coetly, seeing the valuation would be based on 
the profit-earning capacity of the undertaking. The lessees would 
require to be recouped not only for their greatly-increase3 capital 
outlay, but also for their prospective prcfits during the remaining 

ears of the lease. Looking at the whole question, he has no 

eeitation in advising the Board to make arrangements to acquire, 
connect, and municipalise the whole system within and without 
the burgb in preference co granting a lease on the terms indicated. 
He has no doubt the Commiesioners of Port Glasgow and Gourock 
would naturally prefer that Greenock should finance as well as 
operate the whole system, and with the prospects which the under- 
taking now presente he sees no reason why the Greenock Board of 
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Police should shrink from the reeponsibility. In addition to this 
report by Mr. Young, the special committee has under considera- 
tion improved offers from the Port Glasgow Tramways Company, 
and also from Mr. W. M. Murphy, of Dublin and London. 
Burton. —It is intended to introduce free wiring when the new 
plant at the edited works is in order. In reply to the letters 
which appeared in the Burton Chronicle under the signature of 
Mr. A. B. Wardle, of Shobnall, condemning the present system 
of electric lighting of the borough and its working, Mr. F. L 
Rameden, the manager and engineer, has prepared a report. He 
says that he had been closely connected with the enterprise since 
ite initiation, and the occasional failures of the light, and the 
unsatisfactory financial results, were a source of great anxiety to 
him. He hoped, however, to be able to overcome the difficulties, 
and in time to bring the undertaking to a satisfactory condition. 
Public lighting could not be undertaken until the new machinery 
was y for use. The reason of the unsatisfactory financial 
resulte was neither the fault of the system nor of the site of the 
works; the works were too small to be profitable with the existing 
class of customers, these being chiefly shops and offices. The 
former during the summer months only lighted up one, two, or at 
the moet three night in the week, whilet the latter, in a general 
way during the same period, did not light up at all. The class of 
their customers was shown by the fact that the revenue repre- 
sented lees than one hour’s average daily use throughout the year 
of each 16 c.p. lamp connected. The expenditure during 1898 
was £3,551. 13s., which was made up as follows: fuel, £184. 3s. 24. ; 
oil and stores, £74. 18s. 8d.; wages, £918. 17s. 2d. ; repaira 
and maintenance, £217. Os. Id.; rents and taxes, £77. 
Ja. 8d. ; salaries, £130; establishment charges, £54. 123. 6d. ; 


insurances, £12. 48. 6d.; interest, £15. Os. 2d.; divi. 
dends, £875. 8s. 8d. ; redemption fund, £992. 4s. 5d.— 
a total of £3,551. 133, Deducting from these items proportion 


of wages, £800; rents and taxes, £77. 38. 8d.; salaries, £130; 
establishment charges, £54. 128, 6d. ; insurances, £12. 4s. 6d. ; 
dividends, £875. 8s. 8d. ; redemption fund, £992. 4s. 5d., or a 
total of £2,941. 13s, 9d., as being standing charges which must be 
met so chat the works may be ready at all hours of the day or 
night to supply any one customer who requires the current, only 
about £600 was left as bearing any relation to the quantity of 
current generated. It was very easy to criticise and to condemn 
what was being done there by comparing it with what was 
done in other towns, but without being in possession of all the 
facts it was impoesible to make a fair comparison. Mr. Wardle 
appeared to be ap ardent advocate of the high-tension continuous- 
current system. They bad that system at the neighbouring town 
of Walsall, but so far, although they had a larger output than 
Burton, they had not made it pay. He explained how it was that, 
notwithstanding the fact that they could not make the under- 
taking pay under present circumstances, they hope to do so by 
Ea the plant and thus adding to their capital expenditure. 
This might be done (1) by putting down one large machine with 
the other necessary extensions —the plant capacity will be doubled 
for little more than half the cost of the three existing seta of 
machinery ; (2) a plant of twice the capacity of the present one 
can be worked at very little extra expense so far as the staff and 
labour are concerned. The customers to justify such an increase 
would be found in the present and new districts in the borough, 
and in the public lighting if it was decided to adopt it. 


PROVISIONAL PATENTS, 1899. 


APRIL 10. 

7466. A» improved electrical switch. Thomas Duncan Dundas. 
8, Rastell-avenue, Streatham Hill, London. 

7471. An electrical apparatus or machine for thé display of 
cartoons, autographs, diagrams, numerical results, 
advertisements, eto. Alexander Jack, 164, Windmillhill- 
street, Motherwell. 

7479. Improvements in secondary batteries. Philip Middleton 
Justice, 55, Chancery-lane, London. (Preiss Electric 
Storage Syndicate, Limited, South Australia. (Complete 
specification. ) 

7494. Improvements in or relating to eleotrical!y-oontrolled 
valve goar for gas and other motors. Alfred Julius 
Boult, 111, Hatton-garden, London. (David W. Payne, 
United States.) (Complete specification.) 

7523. An improved clip for shades for electric lamps, 
candles, or other illuminating devices. Ernest Dunand, 
13, Linacre-road, Willesden Green, London. 

7525. Improvements in telegraphic transmitting, receiving, 
and translating arrangements. Alexander Muirhead, 
323, High Holborn, London. 

7527. Improvements in thermo-electric batteries or piles. 

Joseph Matthias, 115, Cannon-street, London. (Com- 

plete specification.) 

APRIL 11. 
new or improved method and apparatus for 
operating contacts for electric traction. Arthur 

Ballance and Samuel Ambrose Jefferson, 14, Ferris- 

street, Hedon-road, Hull. 

7579. Switching apparatus for controlling the distribution 
of electricity. John Liddle, 154, St. Vincent street, 
Gl w. (Jacob Cloos, United States.) (Complete 


specication: ) 


7577. A 


7586. 


7584 


7589. 


7618. 


7641. 


: 7650. 


7654. 


7656. 


7680. 


7713. 


7756, 


7161. 


7776. 


7785. 


7800. 


7814. 


7863. 


7883. 


7886. 


7887. 


7898. 


7895. 


7918. 


7924. 


7925 


519 


apparatus for controlling cireuits. John 
(Jacob Cloos, 


Switching 
Liddle, 154, St. Vincent-street, Glasgow. 
United Statee.) (Complete specification.) 

Improvements in electrio ewitohes. Crompton and Co., 
Limited, and Henry William  Wartnaby Dix, 55, 
Chancery-Jane, London. 

Improvements in the construction of electric are 
lampr. John Ambrose Fleming, The Electrical Labora- 
tories, University College, Gower street, London. 

Elect:ical apparatus fo: diminishing the apparent 
self-induction of alternatiog-ourrent circnits and 
capable of belog used in lieu of condensers. Charles 
Denton Abel, Birkbeck Bank- chambere, Southampton- 
buildings, Chancery-lane, London. (La Société Anonyme 

our la "Transmission de la Force par L'eleetricité, 
rance.) 

Improvements in Hertsian wave telegraphy to enable 
signals to be transmitted to any distanco by means 
of intormediato relay stations. Philip Henry Cole 
and Bertram Cohen, 20, Lessing-street, Honor Oak 
Park, London. 

Improvements in or relating to sockets or connections 
for electric light fittings. Henry Albert Knight, 99, 
Cannon-street, London. 

A method of and apparatus for starting altornating- 
current eleotromotors or bringing them up to 
synchronism. William Du Bois Duddell, Norfolk 
House, Norfolk-street, Strand, London. (Complete 
specification. ) 

Improvements in current collectors for electrically- 
driven vehicles. Robert EIward Carroll, 11, South- 
ampton-buildingse, Chancery-lane, London. (Complete 
specification. ) 

APRIL 12. 

Improvements relating to galvanometers, voltmeters, 
and the like electrical instruments. Charles Herbert 
Offord and Archibald Carlyle Barfield, 18, Southampton- 
buildinge, Cbancery-lane, London. 

Improvements in or relating to wireless telegraphy. 
William Henry England, 111, Hatton-garden, London. 


APRIL 13. 

Improvements in magneto-elecotrio generators or 
dynamos. Sir William Arrol and Thomas Blackwood 
Murray, 121, West George street, Glasgow. (Complete 
specification.) 

Improvements in or relating to telegraphie trans- 
mitting instruments. John Gardner, 70, Market-street, 
Manchester. 

An improved method of adapting existing fittiogs for 
the electric light. Bernard Mervyn Drake and John 
Marshall Gorham, 60, Victoria-street, Westminster, 
London. 

Automatic electric time switch. Arthur Booth Webber, 
837, High-road, Leytonstone. 

Improvements relating to fusible electiic cut-outs, 
Horace George Calthrop, 70, Chancery-lane, London. 
(Charles E. Peebles, Orange Free State.) 


APRIL 14. 
Quick-action reciprocating motion chiefly for 


and breaking electrical  oirouits. John Sibley 
Richardson, 41, Waverley-road, Small Heath, Birm- 
ingham. 


Improvements in elect. 10 incandescent lamps and in 
their manufacture. Francis Michael Frederic Cazin, 
37, Cursitor-street, Chanoery-lane, London. 

Improvements in vehiclos electrically propelled frem 
a Une conductor. William Humphrey Wheatley, 40, 
Chancery-lane, London. (Dwight G. Stoughton, United 
States ) (Complete specification.) 

Improvements in apparatus for producing electric 
sparks. Henry Harris Lake, 45, Southampton-buildings, 
Chancery-lane, London. (Albert Richardson Shattuck, 
United States.) (Complete specification. ) 

An improved electrical percussive apparatus. Samuel 
Robert Skellorn, 45, Southampton. buildings, Chancery- 
lane, London. 

Improvements in electrical batteries. Ernest Waldemar 
Jungner, 18, Buckingbam-street, Strand, London. 

Improvements in or relating to wireless telegraphie 
apparatus William Henry England, 111, Hatton- 
gerden, London. 

APRIL 15. 

Improvements in the manufacture or production of 
bands and atrips of copper and other metals by 
electrojysis on rotary mandrels. William Edwin Heys, 
70, Market-street, Manchester. (Emilien Dumoulin, 
France.) (Complete specification.) 

Improvemonts in continuous-current electric dynamos 
and motors. James Atkinson, The Woodlands, Marple, 
near Stockport. 

Improvements in and connected with globes for 
electric arc lamps. Henry Stenz and Joseph J. 
Weyer, Norfolk House, Norfolk-street, Strand, London. 
(Complete specification. ) 
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7927. 


7948. 


7943. 


1948. 


7953. 


7978. 


7979. 


6695. 
6720. 
6865. 


9993. 
7164. 


7367. 


7798. 
8043, 


9983. 
10017. 


11176. 
11290. 


11326 


11488. 
11519. 


12201. 


12860. 
16552. 
16553. 
19972. 


21044. 


27310. 


27599. 


626, 
1683. 
2325. 
2396. 


2971. 
8185. 
8735. 


Improvements in or relating to electric contact 
makers and breakers. Edwin Perks, 18, Hertford- 
street, Coventry. 

Method or methods for finding the direction and 
position of a transmitter of Hertzian waves. Charlies 
John Evans, Ernest Wilson, and Herbert Godsal, 108, 
Castelnau, Barnes, London. 

Improvements in apparatus for use in wireless 
telegraphy. Sidney George Brown, Van Buren, Poole- 
road, Bournemouth. 

Improved device for the transmission of a rotary 
motion in eccentrica'ly shaking aud osoil'ating 
machines. Andreas Hugo Chris-ian Laute, 31, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification. ) 

Improvements in and relating to merhaniem for 
automatic or coin-freed machines for the sale of 
electricity, gases, or liquids. Alfred George Bro kea, 
55, Chancery-lane, London, (L. Sell, Germany.) (Com- 
plete epecificatien. ) 

Improvements in and relating to oe ect:ic motors or 
dynamo-eiectric machines. Robert Lundell, 45, South- 
ampton-buildings, Chancery-lane London. (Date applied 
for under Patente, etc., Act, 1883, Sec. 103 Jan. 18, 
1899, being date of application in United States.) 
(Complete specification. ) 

Improvements relating to methods of and meacs for 
regulating elect:ic motors. Robert Lundell, 45, South- 
ampton-buildinge, Chancery-lane, London. (Date applied 
for under Patents, etc., Act, 1883, Sec. 103, March 3 
1899, being date of application in United States. ) (Com- 
plete apecification.) 


SPECIFICATIONS PUBLISHED. 


1897. 
Marconi. 
1898. 


Electrical measuring apparatus for use in regulating 
e eotrie currents. Crompton and Ashley. 

Depressible rail systems for e'eotrical railways. 
Giunow and Goodsell. 


Electric conductors and appliances for making con- 
nection with samc. Andrews. 


Wireless telegraphy. (Amended. ) 


Electric plug connectors. Tanner and Lowcock. 
Apparatus for electric s'gnalling and adjuncts 
thereto. Herzog. 


Electric indicators or annunciators. 
Telephone and Electrical Works.) 

Electrical switob. Nunns. 

Sockets or Llo:ders for incandescent electric lamps. 
Mackenzie. (Allgemeine Elektricitüts Gesellechaft. ) 

Controllers for eleot ie motors. Belfield. (Westing- 
house Electric and Manufacturing Company.) 

Telephonic apparatus. Von Kronmyrth. 

Controlling switch for large numbers of electric 
cirouits. Smith and Eck. 

Switchos for electric cirouits Callow and Eck. 

Electric arc lamps. P. R. Jackson and Co., Limited, 
and Mensing. 

Adjustable cord reels for electric leads and other 
similar purposes. Sturge. 

Electrically-propelled vehicles. Brougham and Bersey. 

Electric brakes. Davis. (Date applied for under Inter- 
national Convention, Oct, 22, 1897.) 


Apparatus for obtaining synchronous movement at 
the ends of submarine cable or other te'egraph 
lines. Brown. 


Boult. (Antwerp 


Telegraphy by means cf electrio light. Zickler. 
Electrodes for arc lamps. Bremer. 
Electric aro lamps. Bremer. 


Electric switch worked by clockwork or electricity, 
or beth, or by hand independently of either. 
Hooper. 

Prepayment electric motors and meters. The British 
Thomeon-Houston Company, Limited. (Cox.) 

Automatic regulation of monophase or po'yphase 
5 Ransford. (Société Sautter, Harlé, et 
ie.) 

Eleotrohydraulio brakes for railway vehiclos and 
othor purposes. Durey. 


1899. 
Telephonio instruments. Baird. (Barnet.) 
Are lamps. Melzer, Haffner, and Koch. 
Electric switches. Fürer. 


Fixing of iosulators for carrying electric line wires. 
Fleischhacker. 


Aro lamps. Bagley. 
Electric insulators. Withycombe. 


Method of and apparatus for utilising the waste gases 
and heat from eleotiio furnaces. Borchers. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


AND TRAMWAYS. 


uo 
Returns for d 7 Tota) recepte for 
Line no 8 E aoe MES 
decrease. 
Ending 1899. 1898. 1899. | 1898. 
ae dem Tram- £ £ £ £ £ 
PR April 15 |3 8644. 139 — 275 57, 173 53.888 
Blackpool and Fleet- 
wood Tramroad...| „, 15| 222| — — 3,346 | — 
Bradford City Trame| Feb. 5| 145| — — 6331] — 
Bristol Tramways 
and Carriage Co.. April 142. 5433,273 — 730| — — 
City and South 
London Railway.. „„ 16 |1,050| 945| + 105 17 301 16.771 
Dover Tramways ...| ,, 15 151] 180 — 29 2,261 | 1,095 
Dublin U. T., elee. cars „„ 14 656|700t| - 44 9,723 | 6,2534 
Dublin S.D. Electric 
Tramways ........ 14| 947| 989| - 42 (13,506 10,877 
Halifax Corporation 
Tramways ........ Mar.29 312 — —  [10712'] — 
Liverpool Overhead 
Railway ............ April 16 |1,404|1.736| — 332 21, 394 22.031 
South Staffordshire 
Tramways MUN n 14 614| 856| - 242 9,203 | 8,938 


* Since June 30, 1898. + Including horse cars. 


t Since July, 1898. 


~ 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Paid. ua. Wednesday. 


Blackpool and Fleetwood Tramroad Shares 10 241 - 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 18] .1 
4} per cent. Cum. Pref˖k . . 10 104-11 
British Electric Traction, Limited, Ordinary, Nos. 1- 30,000 10 184-19 
p. c. Cm. Pf., $0,001-40,000 (all pal d) „ 10 133-14} 
5 per cent. Perpetual Debenture Stock . 126-129 
Brash Elecuical at Poeineerre Limited, Ordinary.. Deses e ra 2 14-2 
Non. , 6 per cent. Pref. re 1 2 
per pot Debenture Stock . ..........«« e.. | 100 11U-114 
per cent. 2nd Debenture Btock......--..-- . 100 101-108 
Callender’ 05 bases Company, . r — 100 114-117 
DEI 666 % %%% %% %% „„ 0Cũ ee 6 12-18 
Central 100805 way, “Ordinary . í 18 : P 
Pref. Half-Share nn 8 -4 
„6 „ 6 %%% „%%% „% „%% %% „%% „%% „„ „ 6 43-43 
Charing Cross and Strand .. F 6 11-12 
per cent. Cum. Pref. errr erry eee 5 
Chelsea Electricity Company .............. ec te ces 6 7)- 
—— 4} per cent. Debentures ...........——........ ee 100 114-116 
Oisy of London, Ordners | 10 173-1 
97 90,001- 100,000 8 „ „ 6 „%% „%% % „% „ oo 10 17 1 
6 per cent. Cumulative Pret. SaaS ANC CUN OR V^ 10 15-16 
———— 6 per cent. Debenture Stock 100 124-129 
Ol:y and South London Railway, Consolidated Ordinary .. x 44764 
— Dary 6 6 %%% „% %%% %%% „% %%/ “ 9G00600060006909000907€0 4 * 
— 1 per cent. tg ore €s095009092008200€090099 100 133-186 
6 per cent. Pref. Shares. . ee ~~ e ees 10 143-15} 
—— [T] ] n do 662 2 „%%% 6 „„ „ gg „% „%% „6 „ 0 10 14-16 
County of London and Brush Prov. Rleo. Light Go., Ord..| 10 11-12 
ji i No. aspi 10 11-19 
6 per cent. Cum. Pref. merece ae ee ee ne aw 10 14-16 
Orompton and Co. ———————— E: 3} N 
——— b per cent. Debentures . — 98-101 
Orystal Palace Distriot, Ordinary 5 per ‘cont. Stock 100 180 185 
Preference 5 per cent. Stock ................. 100 140-145 
Edison and Swan United Ordinary. 3. “8 2-24 
5 per cent. Debentures . F 6 4-5 
4 per cent. Deb. Stock, Red.. 100 96-98 
Edmundsons’ Electricit, p Axe , Ltd., Ord. Shares, 1. L 400 6 bi- 
Kiectric Construction, Limited .... is s 2 1 
7 per cent. Cumulative Pret ——— EE 
——— 4 per cent. Perp. 1st Mort. Deb.. sudes 100 108-106 
W. T. iiy s Mere, is ph Works, Urainary . S 10 24-26 
7 per cent. Preference ..... eSI NE 10 184-19 
4} per cent. Debentures 100 113-115 
Homes ouse Com mpany, ney: C 84-9} 
7 per cent. erence. Vi i ween b 9-10 
Imperial Tramways, Limite 6 244-254 
Ladis Rubber, Gutta Perche, and Telegraph Works ...... 10 214-24 
4 per cent. Debentures ...........- e eene eee 100 101-106 
Kensington and Knightsbridge „ 6 a 
London Electric soppy, Ordinary.. 8 4 
6 per cent. Wr „% o (((( 5 64-7 
4 per cent. Ist Mortgage Debenture Stock, Red. 100 106-108 
Metropo'itan Electric Supply, Limited, Ord., No. 1 1-62 ,D00 | 10 17-18 
— No. 62,501 -B5, 000 4 13-14 
4} per cent. First Mortgage eee Brook — 117-120 
National Telephone, ary.. ices — AE - 44-5 
6 per cent. Cum. First og ES SA OO 10 11-18 
6 per cent. Cum. Second Pref.. ree 10 11-18 
5 per cent. Non. Cum. Third Pret. . 6 43-54 
ur cent. Deb. Stock, Red. . 55 100 90-10 
Notting È Electric Lighting Company, Limited . 10 16-17} 
Oriental, Limited, 1879 . wovalwes vica ce aa UE d 1 1-1 
3%)ö§öü . 8 L| 5 777 
£4} Shares, New ———— ed 64-6 
Oriental Telephone and Electric Company... 1 di 
Oxford klectric, Lim., Ord., Nos. 1 to 96 and 407 to 10, 810 | 6 7 
Royal N Company of Montre ꝗ .j 10 1065-185 
per cent. First Shares Mortgage „ 10⁰ 105-107 
Bouth ion le Electric Supply, Ordin 8 3 1710 
N all, Limited ar b 177118 
7 per cent. Pref. . e 6 9-10 
Telegraph 3 and Maintenance —————..—- 13 84-38 
6 ate c æm 100 IN 
Waterloo and City Railway, Ordinary — ee eee 16-16 
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NOTES. 


Heavy Vehicle Trials.— Tho Liverpool Self-Propelled 
Traffic Association (the local centre of the Automobile 
Club) will on May 1 issue forms of entry for the heavy 
vehicle trials which are to take place at the end of July. 
These may be obtained from the hon. secretary, Mr. E. 
Shrapnell Smith. 


Ozone.—Mr. J. H. Lamprey writes in reference to a 
remark of Mr. Andreoli, suggesting that water is not a good 
vehicle for carrying ozone. He adds that ozone has been 
successfully applied as an insecticide in greenhouses, when 
the plants have been in the first place sprayed with water 
and then the ozone sprayed by the aid of a fan. 


King’s College Dinner.—Mr. William Vincent, the 
hon. secretary of the committee of the Old Students 
Association, King's College, informs us that the annual 
dinner will be held at the Holborn Restaurant on Monday, 
June 26. Prof. William S. Playfair, M.D., LL. D., F. R. C. P., 
will preside, and a representative gathering of old students 
is expected. 

Books in the Press.—We understand that Mr. J. J. 
Fahie has in the press a “ History of Wireless Telegraphy," 
on which he has been engaged for a long time. It treats 
the subject very exhaustively, from its first inception in 
1838 up to the present day. It should be interesting 
reading in view of the recent cross-Channel experiments 
with Mr. Marconi's system. 


Institution of Electrical Engineers.— Members 
should specially note that next Thursday’s meeting of this 
Institution will be held in the rooms of the Society of 
Arta, John-street, Adelphi, instead of at the Institution of 
Civil Engineers, as is usual. The paper to be read for 
discussion is entitled “Electric Locomotives in Practice 
and Tractive Resistance in Tunnels, with Notes on Electric 
Locomotive Design,” by Mr. P. V. McMahon. 


Colonial Telegrams.—The outcome of the meeting 
of M. P.'s and others interested in Colonial telegraph rates, 
to which we referred in our previous iesue as being about 
to take place, was held on Tuesday last, when a resolution 
was passed on the motion of Mr. R. Ascroft, M.P., seconded 
by Mr. W. Johnston, M. P., That the Members of Parlia- 
ment form themselves into a committee with a view to steps 
being taken to facilitate the formation of & cheap Imperial 
telegraph system." 


Waterloo and Baker-street Railway.—The Select 
Committee decided on Tuesday last not to grant the exten- 
sions that this railway require at the Baker-street end of 
the line. The committee agreed, however, to extend the 
period for the construction of the works at present autho- 
rised on condition that the company constructed a subway 
from the Charing Cross Post Office to their station, and 
another subway to Spring-gardens, as arranged with the 
London County Council. 


Books Received.—We have received from Mr. A. H. 
Gibbings, M.LE.E., past-president of the Municipal Elec- 
trical Association, a copy of a new book published by 
himself on the commercial and business aspects of 
municipal and electrical supply. This is intended to be 
& handbook for the use of electrical engineers to municipal 
eorporations and members of municipal electricity com- 
mittees. The published price is 15s. We hope to give 
a review of this work very shortly. 

Proposed Memorial.—4A subscription has lately been 
set on foot for the purpose of providing a memorial window 
to commemorate the work of Clerk Maxwell in the parish 
church of Corsock, of which he was for many years an 


elder. In order that all who appreciate Clerk Maxwell's 
work may have an opportunity of contributing, it has been 
decided to limit the subscriptions to sums not exceeding 
half a guinea, which will be gladly received and acknow- 
ledged by Rev. George Sturrock, The Manse, Corsock, near 
Dalbeattie, N.B. ! 

Advertisers' Exhibition.—This exhibition, which 
was opened on last Saturday at the Niagara Hall, is 
certainly a novel departure. Its organisers have secured 
a large number of interesting and historical exhibits, 
including an electric car, which is shown by the Leeds 
Corporation. The object of this particular exhibit is to 
indicate what parts of a car are used for advertising 
purposes in various towns in England. We suppose that 
in this case the opinion of the late Rev. J. Jenkins would 
be valuable if it could be obtained. 


An Old Servant.— The electric lighting plant of the 
Society of Arts is to be disposed of, as the society has 
arranged to have in future its electric light from the street 
mains. It is of great interest to know that the engine and 
dynamo installed for the society in 1883 have been in 
regular work ever since then, and it is à compliment to 
both Messrs. Crossley Bros., the makers of the gas-engine, 
and Messrs. Siemens Bros., the makers of the dynamo, that 
the change over to the supply mains sets free a plant, 
which is quite capable of doing good service for many years 
to come, for a new owner. 


Society of Engineers.—The next ordinary meeting 
of this society will be held on Monday at the Royal United 
Service Institution, Whitehall, when a paper will be read 
by Mr. James D. Roots on “Petroleum Motor Vehicles.” 
The author will treat, among other things, of the earliest 
petroleum motor vehicles, as well as those of the Daimler, 
Hardaker, Benz, and Butler types. The Roota earliest 
motor tricycle will be referred to, and so will the later 
Daimler vehicle and those of the Bollee, De Dion, and Petter 
types; and there will be described also the more recent 
Daimler, Benz, and the latest Roots vehicles. 


Bumbledom.— The Electric Lighting Committee of the 
parish of St. Marylebone is very much incensed with the 
member of Parliament for that district. This gentleman 
(Mr. E. Boulnois) has dared to take an independent view 
of the advantages of the Central Electricity Supply Com- 
pany's Bill, and unfortunately this is diametrically opposed 
to that of the Lighting Committee. In consequence the 
committee has decided to express to him their surprise and 
regret at his action in giving evidence before the committee 
of the House of Commons in favour of the Bill, in spite of 
the fact that the Vestry were opposing it. We trust 
that the health of Mr. Boulnois will not be impaired by 
the resolution in question. 


Train-Lighting.—We understand that the London, 
Brighton, and South Coast Railway Company have just 
built à new Royal train at a cost of about £8,000. It 
consists of five steel-framed bogie carriages 52ft. long. The 
equipment and furnishing of these leaves nothing to be 
desired, while their convenience is greatly enhanced by the 
fact that they are electrically lighted. In this case one 
dynamo, driven from one of the bogie axles, is used for the 
whole train. Accumulators in one of the brakes will 
provide the necessary energy when the train is standing. 
Any regular traveller on the above line or on the South- 
Eastern Railway will have recognised the great advantage 
of having electric light on the main-line service. 

Institution of Civil Engineers.—The council of the 
Institution of Civil Engineers have made the following 
awards for papers read and diseussed before the institution 
during the past session: a George Stephenson medal and 
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premium to Mr. R. A. Hadfield, a Telford medal and 
premium to Mr. J. T. Milton, Watt medals and premiums 
to Sir Albert J. Durston and Mr. H. J. Oram, a Crampton 
prize to Mr. Francis Fox, a Manby premium to Sir William 
Roberts-Austen, and Telford premiums to Mr. J. M. 
Dobson, Mr. W. G. Kirkaldy, and Mr. A. P. Head. The 
presentation of these awards, together with those for 
papers which have not been subject to discussion and will 
be announced later, will take place at the inaugural meeting 
of next session. 

Steam-Engine Trials.—A special class in this 
subject, intended for draughtsmen and advanced engi- 
neering students, is to be held at the South-Western 
Polytechnie, Manresa-road, Chelsea, S.W., on every 
Tuesday evening from May 9 to June 13 inclusive. "This 
will be conducted by Prof. Pullen, Wh.Sc., A.M.I.C.E., and 
Mr. H. A. Clark, Wh. Sc., A. R. C. S., A. I. E. E., and the hours 
are to be from 7.50 to 10 p.m. The main object of the 
trials will be the determination of the indicated horse- 
power, brake horse-power, mechanical efficiency, steam 
consumption, and heat used per indicated horse-power and 
brake horse-power hour, with varying loads and constant 
speed and constant load with varying speed. The fee for 
the course is 108. 

Physical Society. We regret to note that, owing to 
pressure of general work, Mr. Rollo Appleyard has been 
obliged to resign the official reportership of the Physical 
Society. Our regrets are deepened by the fact that for some 
years we have enjoyed the receipt of the reports from Mr. 
Appleyard, who possesses the happy knack of presenting 
even the most abstruse papers and discussions in that 
concise way which appeals to the general reader. In 
reporting the discussions of the society, he also hit the 
happy mean of giving the points made by each speaker 
without undue verbosity. While wishing him every 
success in his future career, we also hope that the 
Physical Society will be able to secure the services of a 
capable successor. 

Bohemian Concert.—A Bohemian concert is to take 
place this evening in the grand hall of the Freemasons’ 
Tavern, Holborn, and will be under the auspices of the 
staffs of the City of London, the Metropolitan, and the 
London Electric Lighting Companies. The following are 
announced to take part: Madame Kate Cove, Miss Jessie 
Hotine, Miss Emily Foxcroft, Mr. Dalgety Henderson, Mr. 
Charles Tree, and the Field-Fisher Quartette. Humorous 
sketches will find exponents in Mr. Mel B. Spurr, Mr. 
Charles Conyers, and Mr. Walter G. Churcher, and Mr. 
John Warren will aleo contribute to the programme. 
Mr. J. Cecil Bull is to preside, and the accompanist 
during the evening will be Mr. Sidney Hill. The concert 
commences at 7.30. 

Speech Magnifier.—Dr. Oliver Lodge in his recent 
paper before the Institution of Electrical Engineers com- 
mented on the fact that up to the present it had not been 
possible to magnify speech with the telephonic apparatus 
at our command. Any attempt tends to unduly magnify 
certain sounds in preference to others. In this way the 
distinctness of utterance is lost. We are now informed 
that Mr. E. Berliner, of America, is trying to effect this by 
means of synchronising a number of phonographe, all of 
which are equipped with identical records of the same 
speech. Employing six such phonographs, all alike and 
speaking simultaneously, he claims that the effect produced 
is the same as a much stronger voice when so given to a 
single apparatus. It would seem to us that the trouble 
with such apparatus would be to get driving gear so perfect 
. that absolute synchronism could be obtained. Otherwise 
the plan is exceedingly simple. 


Electricity on the Metropolitan Railway.— The 
advantage of the introduction of electric traction on the 
Metropolitan and District Railways is exemplified by the 
evidence of Mr. Preece before the Select Committee of 
the House of Commons in connection with the Baker-street 
and Waterloo Railway Bill. Mr. Preece pointed out that 
by the use of electric traction the present mean rate of 
travelling would be increased from 11:2 miles per hour to 
at least 14 miles; and the present time occupied by the 
journey round the whole inner circle would be reduced 
from 70 to less than 50 minutes. This would make it 
possible to add eight new trains to the service, and increase 
the traffic capacity of the line by 35 per cent. It was also 
contemplated to run a 14-minute service, which would 
double the carrying capacity of the Metropolitan. He con- 
sidered that the contemplated changes were within a very 
reasonable distance of accomplishment. 


Paris Metropolitan Railway.—We have received a 
report of an extraordinary general meeting of the Com- 
pagnie du Chemin de Fer Metropolitain de Paris, which 
was held last week to make certain alterations in the 
articles of association in order that the company may 
conform to the regulations of the French Government. We 
understand from the report of the meeting that the work 
is being pushed forward very rapidly, and that the first 
section is likely to be completed by the end of this year. 
The company has already ordered 40 carriages equipped 
with motors, and 115 ordinary carriages. The electrical 
equipments for these motor vehicles will be supplied by the 
Compagnie Générale de Traction, and will be of the 
Westinghouse type. Two motors, each of 100 h.p., will be 
placed on each vehicle. The cables and other require- 
ments of the line are also ordered. The electric power 
station will be equipped by Messrs. Schneider and Co., of 
Creusot. It is hoped that one track will be ready by the time 
the exhibition opens next year. 

Electrocution.—Messrs. J. L. Prevost and F. Battelli 
presented a communication to the Academie des Sciences at 
Paris on March 13 on the action of continuous currents on 
animals, such as the dog, the fowl, the rabbit, and the rat. 
These gentlemen had previously presented a noteto the insti- 
tution on the effects of alternating currents, and their results 
with continuous currents are compared with these. A more 
cold-blooded series of experiments we should think it would 
be difficult to find, and it is a matter of opinion whether 
the results obtained are worth what has been gone 
through to obtain them. The authors found that dogs 
died from paralysis of the heart when subjected to the 
comparatively low tension of 50 or 70 volts but that 
respiration continued for several minutes. After being 
subjected to the current for a short time the dogs could 
not be restored to life by artificial respiration. With a 
common fowl higher voltages up to 100 were required to 
produce similar effects, and from 2,000 to 5,000 seemed to 
be the most favourable voltage to stop the action of the 
heart. With a rabbit the cause of death was due to 
interruption to respiration rather than to interruption of 
the heart’s action. The same results were found in the 
case of a rat. 

Electrical Developments in Italy.—According to 
a writer in the Financial News, electricity is playing a 
prominent part in the development of Italian industrial 
life. Every day witnesses the application of it in one form 
or another. Electric lighting is the order of the day 
throughout the country. Small rural: places which never 
found the means of defraying the cost of a public gas illumi- 
nation, and were satisfied with oil lamps, have suddenly 
awakened to the advantages of electric lighting, and have 
adopted it. Horses and steam power, which used to propel 
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numerous omnibus and tramways, have been replaced by 
electric traction, and municipalities are daily petitioned for 
the granting of similar concessions. A patent has just been 
taken out in Italy by a Captain Stassano for a process to 
produce iron and its derivatives by means of special electric 
furnaces. A group of capitalists and manufacturers of 
Brescia, Turin, and Rome, confident in the future of the 
patent, have formed a company for its exploitation, called 
the Società Elettrosiderurgica Camuna. The capital is 
£36,000, of which about £24,000 has been issued in shares 
of £40 each. "Technical details of the process are not to 
hand, but the capital available should enable some com- 
mercial experimenta to be made. 

Electric Traction in Switzerland.—We gather 
from statistics furnished by Mr. Charles Rochat to the Street 
Railway Journal of New York that in Switzerland last year 
13 new lines or portions of lines for electric traction, 
representing a total length of over 47 miles, were put in 
operation. This is an increase of 65:5 per cent. over the 
entire length of line as existing at the end of 1897, and it 
brings up the total length of electric railways and tramways 
now in operation in Switzerland to a trifle over 105 miles. 
The author proceeds to give some useful details of the 
electric tramways and railways which are working, and 
also of those which are in course of erection. It is 
interesting to note that in the case of nearly one half of 
the lines power is obtained from water. In this way the 
tramways of Switzerland will cost, comparatively little to 
work as compared with some lines in which coal has to be 
used. In a number of other instanc:s we notice that the 
necessary power has been taken from the electricity supply 
stations of the towns through which the tramways pass. 
Here, again, the combination of lighting and power is good, 
and we are glad to notice that the tramway companies in 
Switzerland are not so keen on owning their own power 
works as are companies in England. 

All-British Cable.—By a Reuters telegram from 
Ottawa we learn that Mr. William Mulock, the Dominion 
Postmaster-General, has given notice of a resolution 
authorising the Government to enter into an agreement 
with the United Kingdom and the Australasian possessions 
to construct, lay, and operate a cable between Canada and 
Australasia on the following conditions: A Board of Com- 
missioners to be created under the legislative authority of 
the British Parliament, and the-cable property to be vested 
in such Board in trust for the benefit of the respective 
Governments sharing in the undertaking, and in proportion 
to their respective interests therein; the Board to issue 
debentures for the necessary payment of capital, and the 
said capital, principal, and interest to form a first mortgage 
on the property and earnings ; all the landing points to be 
in British territory ; the number of the Commissioners and 
their tenure of office to be determined from time to time 
by the interested Governments, each having appointments 
of a number proportionate to their contribution ; the respec- 
tive Governments to be interested in the profits and losses 
in the same proportion. Finally, the Governor in Council 
is to be authorised on behalf of Canada to guarantee the 
payment of five-eighteenths of the principal and interest. 


Electrolysis of Alkali Chlorides. — A valuable 
communication on this subject by Mr. F. Winteler, which 
appeared in the Zeitung fuer Elektrochemie, 1898, v., 10-15 
and 49-51, is condensed in the Journal of the Chemica] 
Society, which begins by a reference to the behaviour of 
different kinds of carbon when employed as anodes in the 
electrolysis of solutions of alkali chlorides. The formation 
of oxygen at the carbon anode, and consequent production 
of carbonic anhydride, is regarded as due to the decomposi- 
tion of water by the chlorine condensed in the pores of 


the carbon. 


The greater the amount of hydrochloric acid 
present in the electrolyte, the lees oxygen is evolved. 
Numerous experiments are described in which a solution 
of potassium chloride is electrolysed with & carbon anode, 
an iron cathode, and a porous porcelain diaphragm. The 
anodic liquid is always found to contain free hydrochloric 
acid, but neither hypochlorous nor chloric acid. The 
chlorine evolved contains about 5 per cent. of impurity, 
mainly oxygen and carbonic anhydride, with a trace of 
carbonic oxide. If it is attempted to increase the 
concentration of the caustic potash formed in the cathode 
compartment beyond about 8 per cent., the current 
efficiency falls below 70 per cent. By using a double 
diaphragm, a higher concentration of the caustic alkali 
may be attained, together with good current efficiency, 
but at the cost of a higher E.M.F. A number of samples 
of commercial electrolytic potassium chlorate were examined 
for perchlorate with negative resulte. 


Sydney and Electric Lighting.—Sydney has at 
length arisen to its responsibilities in the matter of publie 
lighting, and the streets may be lighted with electricity 
in the near future. According to the New South Wales 
Railway Budget, the City Council seems to have taken the 
matter up in earnest. A sub-committee has been appointed 
to take evidence from experts, and a number of gentlemen 
have come forward to give their testimony, all being in 
favour of the adoption of an improved system of lighting. 
If economically managed, our contemporary says that the 
lighting should be a source of profit to the municipality 
instead of a burden on the rates, and the evidence of Mr. 
P. B. Elwell the electrical engineer of the Railway 
Department, it says, clearly shows that the City Council 
has an opportunity of supplying the light without being 
saddled with the expense of erecting and maintaining the 
machinery necessary to produce it. The Railway Com- 
missioners are laying down a plant at Ultimo for supplying 
sufficient power to work the whole system of tramways in 
Sydney, and at the same time this plant can economically 
provide for the lighting of the city. An offer. has 
accordingly been made to the Council to allot sufficient 
power at a cost far lower than would be the case if the 
municipality were to lay down and maintain the machinery 
necessary for the purpose. If the Council is wise, our 
contemporary adds, it will take this matter into serious 
consideration, more particularly as it would give an oppor- 
tunity of testing the financial effect of the lighting Pungut 
incurring a heavy initial outlay. 


Tramway Speed Curves.— ur readers will remember 
that in Mr. Dawson’s excellent paper on electric traction read 
before the Society of Arts recently, he discussed the best way 
in which a quick schedule could he maintained on electric 
tramways and railways where the stopping intervals were 
frequent. Mr. Dawson's conclusions were that it paid 
to have a very rapid acceleration, thus bringing the car 
quickly up to a predetermined maximum speed. When 
this speed had been reached, the current could be turned 
off, and the car or train allowed to drift until the next 
station was approached. In this way the energy lost 
through braking is reduced to a minimum, and the energy 
required for the journey is also smaller than with a slower 
acceleration and a longer period of braking. In the current 
number of the Electrical World of New York the same 
subject is discussed by Mr. J. R. Cravath. This gentleman 
arrives at practically the same results as Mr. Dawson, and 
he also investigates the inter-connection of the power 
required and the time schedule. Curves connecting the 
number of watt-hours for a given train for a run of 2,000ft. 
when the schedule miles per hour varied from 14 up to 24 
are given, and from the results (also shown by the same 
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diagram) it is seen that it is most economical to use the 
whole of this energy in accelerating the car. The curve 
connecting the speed and energy, with the most economical 
arrangement, turns distinctly upward after 20 miles per 
hour with this length of run. For instance, the Board of 
Trade units required in a run of 2,000ft. are as follows: 
16 miles per hour, 1:4 units; 18 miles per hour, 2 units; 
20 miles per hour, 3 units; 22 miles per hour, 5 units; and 
24 miles per hour, 7:5 units. It is not quite clear from 
the article what the weight of train is that the author 
refers to, but, of course, the figures will hold relatively in 
any case. 

Electric Eddy Currents. — Prof. Silvanus P. 
Thompson, D. Sc., F. R. S., MRI, is to deliver early 
next month a course of two lectures on “ Electric 
Eddy Currents.” They are Tyndall lectures, and will 
be delivered on Tuesday, May 2, and Tuesday, 
May 9, at the Royal Institution at 3 p.m. In the 
first: lecture Prof. Thompson will deal with the law of 
induction and its consequences, and will define the various 
quantities and units used in his lecture. He will also 
describe the discovery by Arago in 1824 ot magnetic 
retardations, and will then refer to the researches of 
Barlow, Babbage and Herschel, Christie and Sturgeon. 
He will next proceed to deal with the alleged magnetism 
of rotation.” Prof. Thompson will give in detail the 
researches of Faraday in 1831, explaining these phenomena. 
After referring to the researches of Le Roux and of 
Foucault, he will proceed to describe the heating phenomena 
due to eddy currents, which lead up to the necessity of 
laminating cores and coils, Tho syllabus of the second 
lecture is somewhat as follows. At the outset Prof. 
Thompson will consider eddy currents as retarding motion, 
and will refer to the Faraday pendulum, Foucault's gyro- 
scope, the Arago disc as a brake, and to applications 
of the magnetic brake in instruments for measuring 
velocity in arc lamps and in electric supply meters. 
Eddy currents as retarding changes of magnetism are to bo 
next dealt with, and reference will be made to copper 
damping circuits, and to the amortisseur.” Lastly, eddy 
currents as generating motion will be considered, and Prof. 
Thompson will refer to Elihu Thomson’s researches, to 
Baily’s motor, the researches of Ferraris on the rotary 
magnetic field, Tesla’s motors, to Shallenberger’s motor, 
and to modern induction motors. The fee for this course 
of lectures will be half a guinea. 


Calcium and Calcium Hydride.—A communication 
on this subject by Béla von Lengyel, which was reproduced 
in the Chemischer Centralblatt, 1898, ii., 262, is thus given 
in an abstract form in the Journal of the Chemical Society : 
The author has obtained calcium by  electrolysing 
anhydrous calcium chloride in a graphite crucible contain- 
ing a porous earthenware cell, the former being connected 
to the positive and the latter to the negative pole by 
means of iron wire; a current of 10 to 18 amperes at 70 
to 110 volts is employed. After removing the excess of 
caleium chloride by allowing the regulus to remain in 
anhydrous ether, a material containing 99:2 per cent. of 
calcium may be obtained. The metal has a specific gravity 
-1:5540 at 18deg, and its properties correspond with 
those of Mathiessen's preparation; it has the colour of 
a gold alloy rich in silver, and is not affected by cold dry 
air, but burns with a dazzling light when heated to bright 
redness; it also burns in chlorine and in sulphur vapour, 
but combines with iodine without emitting light. From 
concentrated or dilute hydrochloric acid and from water, 
calcium liberates hydrogen, but it is not attacked by 
concentrated sulphuric or concentrated nitric acid unless 
boiled with it. Calcium unites with hydrogen at the 


ordinary temperature to form the hydride, CaH,, and at 
a red heat the action is very energetic; the hydride is 
a greyish earthy substance, and decomposes water more 
readily even than the metal, the hydrogen often inflaming. 
It burns in oxygen at a red heat, emitting a brilliant light, 
combines energetically with chlorine at a red heat, glows 
when heated in iodine vapour, and falls to a grey dust when 
heated in sulphur vapour. Towards acids, calcium hydride 
behaves like calcium itself, but it attacks ether with 
violence. The author has not succeeded in preparing 
metallic barium, and finds that strontium is more difficult 
to obtain than calcium. 

Smart Tramway Work.— The London United 
Tramway Company have in the past found great difficulty 
in persuading various local authorities to allow them to 
run electric tramways through their districts. Having 
acquired permission in a large number of cases, the 
managing director of the company, Mr. Clifton 
Robinson, is pushing the work on at great speed, 
and he has succeeded in disposing of some opposition 
in a way which commends itsélf to the approval of engi- 
neers in general. It seems that on a certain part of the 
Chiswick High-road a few old houses projected a long way 
in front of the frontages of other houses, leaving only a 
comparatively narrow footway. These houses are to be 
removed shortly, and the tenants will have to suffer some 
inconvenience in consequence. The tramway company’s 
mains are being laid along that side of the road, under- 
neath the footway, at a considerable depth—8ft. or 10ft. 
When the trenches for the ducts were being laid in front 
of these houses, one of the owners decided to apply for an 
injunction to restrain the company from carrying out the 
work on the ground that damage would result to the property. 
A writ was served on the tramway company after six 
o'clock in the evening, and when all the workmen had left 
for the day. This fact, however, did not paralyse the 
managing director of the company, who promptly hunted 
up all the men he could find, of whatever sort. With the 
aid of these, the work in front of the house in question, and 
of the neighbouring four houses, was completed and the 
trench filled in by six o'clock next morning. As a conse- 
quence, when the application for an injunction came on for 
hearing the next day the plaintiff thought it wise to pay 
the costa of both sides, as it was obvious that an injunction 
could not be granted when the work was completed. 
Our readers will thus discern that the London United 
Tramways’ work is in able hands. 


Lightning Discharges.—Mr. W. J. Morton, M. D., 
communicates to the Electrical World & short article on 
Spiraling and Vibratory Nature of Lightning and other 
Electric Discharges.” He refers particularly toa photograph 
of a lightning discharge which appears to consist of a 
number of spirals. Dr. Morton considers that this spiraling 
effect is not caused by anything in the camera, but that it 
actually occurs in oscillatory discharges. He considers that 
the electric disruptive discharge or spark consists of two 
parts travelling in opposite directions, together constituting 
a current; that these two parts move in opposite spirals 
around each other ; that, in the spark form, the direction 
of the spirals is frequently and mutually alternated ; and 
that the angular, broken, or zigzag appearance of lightning 
and of large and long sparks represents the point at which 
the alternations in direction of the double spirals occur. 
He also says that if in the air-gap part of an electric circuit 
a current consists of two parts spiraling around each other, 
the same may be true of the current in the metallic or 
conducting part of the circuit. Finally, he considers that 
two spirals moving in opposite directions and upon each 
other must be subject to friction, and thus occupy time in 
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their progress, as well as present other phenomena of friction.’ 
The author concludes by stating that yet another hypothesis 
may be added to the thesis thus far adduced that the nature 
of the disruptive discharge is spiraling, and this is, that 
not alone is the discharge spiraling, but also that an entire 
discharge or any single oscillation constitutes a rate of 
vibration where each wave is of a spiraling type (probably 
like reversed corkscrews worked one within the other), and 
where an electrical node exists indicated by the point where 
the double spirals take a new or a renewed direction of 
rotation. From this point of view it is not unlikely that 
the “ zigzag ” appearance of lightning and ordinary spark 
discharges indicates a number of spiraling wave lengths 
whose nodes are visible as sharp and abrupt changes of 
direction. 

Glasgow Teiephones.— An enquiry has recently been 
held in Glasgow, at the instance of the Lord Advocate, on 
behalf of the Postmaster-General, in which his lordship 
was asked to intervene between the Post Office authorities 
and the Glasgow Corporation as to the laying of telephone 
lines under the city streets. The Telephone Company were 
refused permission to put down underground wires, and 
the Postmaster-General now applies to do this on his own 
account. The Corporation again object, on the ground 
that the same veto exista against operations by the Post- 
master-General as was provided by the Act of 1892 
against private companies. The Corporation's position with 
respect to the Telephone Company, whose application had 
previously been rejected, was that it was injudicious to 
give & company a right to use their streets, as by so 
doing the municipality would be deprived of their 
control In support of the application it was, however, 
urged that the telephone was part of the telegraph system, 
and that the Postmaster-General had power to grant 
licenses and apply for wayleaves from municipalities. 
Whatever the result of the enquiry one thing is clear, 
and that is, that it is no business of a municipality to 
oppose what is intended for the public good. Glasgow is 
the home of municipalisation, but that is no reason why 
there should not be allowed occasionally a little healthy 
competition. Again, there seems to be a tendency in some 
quarters to impose all kinds of royalties before allowing 
mains to be laid down, but, as we recently pointed out in 
dealing with a case in point, the terms imposed did not 
seem to us to be reasonable, as if a telephone company 
made good the streets after opening them up this was all 
that should be expected of them, for any other charge 
would have to be borne by the subscribers themselves. 
Since the above was written, Sheriff-Principal Berry has 
issued his award. The Sheriff, having considered the case 
and the various documents, awards and orders that the 
said condition ought not to be attached to the consent of 
the Corporation of Glasgow. 


Alternate-Current Ourves.—The article in the 
March number of the Physical Review by Mr. H. J. 
Hotchkiss on a portable apparatus for photographing the 
curves of two variable currents simultaneously is of great 
interest, especially at the present time. It should he read 
and compared with the excellent paper by Messrs. W. 
Duddell and E. W. Marchant under discussion yesterday 
at the Iustitution of Electrical Engineers. There are, in 
fact, several points of similarity between the apparatus 
designed in America and in England; and, again, there 
are several distinctive variations. Mr. Hotchkiss uses a 
needle of soft iron, mounted on one side of a quartz fibre 
with a mirror about one-third as large as the iron on the 
other side. The fibre is supported vertically in a com- 
paratively weak field with an iron needle 1mm. wide, 
19mm. long, and ‘06mm. thick, A period of vibration 
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corresponding to 8,500 double vibrations per second is 
obtained with a strong field, and with a stiff fibre the 
author has obtained 10,000 double vibrations per second. 
Two such galvanometers are used side by side in a 
box about 18in. long and 61in. wide. The galvanometers 
are placed at one end of this box and the photographic 
plates for recording at the other. The arrangements for 
moving the photographic plate are very ingenious, and 
take up much less space than in Messrs. Duddell and 
Marchant's apparatus. Photographs of the full details of 
this apparatus are shown in our contemporary, and also 
some most intereàting curves obtained by it. By using 
two galvanometers in the same box, simultaneous readings 
of electrical quantities can be obtained on the same photo- 
graphic plate. In this way the action of an electrolytic 
cell with carbon-aluminium electrodes is clearly shown. 
The complete cutting off of current in one direction is 
most marked, except when higher voltages are used, in 
which case a small amount of current is got through a cell 
in one direction. The author has used his apparatus to 
experiment on a large number of alternators, and it seems 
that the true form of these E. M.F. curves are given by it. 


New Theories. — Almost everyone interested in 
scientific work, particularly, perhaps, in electrical science, 
has met at one time or another a man who has gone more 
or less mad on a theory of his own. Probably electrical 
editors have special facilities for observation in this line, 
and have to endure at times larger wastes of mental energy 
than others in trying to convince such enthusiasts of tbe 
errors of their ways. We notice that the Electrical World 
of New York hag recently had some such theorist to deal 
with. On the general hypothesis of the composition of 
the sun this gentleman writes as follows: An ice lens 
will converge the rays of the sun to a focus and set fire to 
combustibles, and no person possessed of a competent 
facalty of thinking and reasoning will, he believes, venture 
to assert that actual heat can come from the sun to the 
earth through 93,000,000 miles of cold and darkness of 
space and pass through a lens of ice and ignite com- 
bustibles. It follows that something which is neither 
hot nor bright comes instantaneously and incessantly from 
the sun to the earth and awakens our atmosphere to heat, 
light, and power. The sun, consequently, may be dark, 
cool, and habitable, and filled with light, intelligence, and 
beauty, like unto the earth, and still heat and light the 
satellites the same as now. These facts the enthusiast asserts 
are conclusive, and clearly show that the present theory of 
an incandescent ever-consuming sun is an absurdity and a 
stigma upon science. The assertion is made that ‘the sun 
does not consume; that for millions of years it has not 
been known to lessen a single foot in its dimensions or a 
single foot-pound in ite energy.’ The ‘fireball’ sun of 
science must therefore be relegated to the shades of a 
misty past, and motion as a cosmical principle take its 
true and just position in the great cosmical field. But how 
do the motions of the heavenly bodies become transmuted 
into every form and manifestation of force? The enthu- 
siast's reply is that this is no longer a mystery. The 
explanation, he says, is ‘simple, very simple. The earth 
is a magnet with a magnetic axis and poles. The sun and 
all stars are magnets polarised in immensity. The sun in 
motion, acting and retroacting in concert with its celestial 
neighbours, becomes a stupendous dynamo magnet, with 
all the powers which its vast mass and its inconceivable 
velocities imply. Following the statement that it is a 
principle of electrical science that two bodies rotating near 
each other disturb and set in motion electrical currents 
in both bodies, the final conclusion is given in display type, 
* Electricity is the universal force,’” 
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BOOTLE ELECTRICITY WORKS. with varnished teak. The instruments and apparatus in 
; connection with the battery and the balancing transformer 
(Continued from page 501.) and the boosters are arranged on the centre panel, together 


Switchboard.—This is arranged for the connection of four | with the voltmeters and their switches. The instruments 
dynamos, four feeders, two batteries, one balancing trans- | and apparatus on the negative side of the dynamos and 


View of the Engine-Room at Bootle.—Photo by W. H. Dowden. 


former, two boosters, and also for the middle-wire con-| teeders are arranged on the panel to the right of the 
` nections from feeder points Nos. 2 and 4, the middle wire | centre one, and those on the positive side on the left panel. 
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The Balancing and Boosting Set at the Bootle Electricity Works.— Photo by W. H. Dowden. 


being permanently earthed at the station through a record- 
ing ammeter. The switchboard is arranged on three slate 
panels carried in steel frames, and cased in on the outside 


In the circuit of sach dynamo there is one automatic switch, 
fitted with fuse, and arranged to drop when the current 
falls below 10 amperes ; and interlocked with this is a shunt 
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switch, by which the field is closed through a non-inductive 
resistance when the circuit is opened. One ammeter and 
one 25-way multiple-contact switch with suitable resistance 
coils is provided for regulating the shunt circuits of each 
dynamo. In the circuit of each feeder are placed two 
duplex fuses, each provided with a switch by which the 
fuses can be used singly, and the corresponding fuse discon- 
nected, and two ammeters. At the back of each outer or 
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and one single-pole throw-over switch for connecting the 
battery either on to the booster for charging or to the mains. 
In the booster circuit one multiple-way switch for regu- 
lating fields of booster is placed. The ollowing voltmeters 
are also arranged on the centre panel: two dynamo and 
"bus bar voltmeters, two feeder voltmeters two battery 
voltmeters, and two booster voltmeters. A meter register- 
ing in ampere-hours is also fixed in the circuit of each 


Diagram of Switchboard Connections at Bootle, 


feeder panel three horizontal omnibus bars of wrought 
copper are fixed, the two upper ones being provided with 
screwed holes placed opposite the plugholes in the vertical 
feeder and dynamo bars ; and the lower one being provided 
with screwed holes placed opposite the plugholes in the 
vertical dynamo bars only, so that any dynamo may be 
connected to the traction board. On the centre, or battery 
and balancing panel, is placed one double-pole starting 


dynamo, and two recording voltmeters for registering the 
E.M.F. at various feeding points. All the ammeters are 
Kelvin ampere-gauges, while the feeder voltmeters are of 
the Weston type. The dynamo ’bus bar and battery instru- 
ments are of the Kelvin electrostatic type. 

Pumps and Pipes.—The two feed pumps are of the 
Worthington type, each having a capacity of 1,500 gallons 
per hour against the boiler pressure employed. The feed 
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Arrangement of Condensing and Exhaust Pipes at Bootle 


switch and fuse in the circuit of the balancing trans- 
former, interlocked with the multiple-pole starting switch ; 
two multiple-way switches for regulating the fields of the 
transformers ; one ammeter in the circuit of each balancing 
armature; one middle-wire ammeter ; and one recording 
ammeter connected up in the earth circuit. In the circuit 
of each battery is one single 14-way charge and discharge 
switch, one battery ammeter, one registering meter reading 
direct in ampere-hours; one battery emergency switch, 


pipes are arranged to draw from the feed tank, delivering 
through the small heater and thence through the meter to 
the economiser, or else past both heater and economiser to 
the boilers. They are of cast iron, with copper connections 
to boilers. The steam-pipes are of steel, with branches 
riveted on. The ring main is 8in. diameter by lin. thick, 
and the branch pipes from the boilers are 6in. diameter. 
The bends are of copper. The main exhaust pipe is 16in. 
diameter, and of cast iron. The condensing water pumps 
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draw from the brick feed tank, which is of 22,500 gallons 
capacity, and is placed under the pump-room and connected 


gallons capacity placed on the roof of the pump-house to 
give the necessary head for the condensers. From this 
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Arrangement of Pipes to Pumps and Economiser, &c. 


with the canal by two inlets, each being provided with a 


tank a 10in. diameter cast-iron supply pipe is taken, from 
coke filter, and deliver into a cast-iron tank of 7,500 ee Ga i 


which the branches to the condenser on each engine are 
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led. Carrick and Ritchie have supplied a travelling crane, 
capable of lifting eight tons, which traverses the full length 
of the engine-house. 

Battery. — There are two Chloride batteries of the R type, 
each containing 125 cells, and having a normal capacity of 
500 ampere-hours—i. e., 100 amperes for five hours, or 
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the lamps being of Johnson and Phillips's make, fixed on 
poles by Lucy and Co., each pole being arranged with 


brackets for two 16-0. p. incandescent lamps, with “ Fried- 


reau lens reflectors, which will be switched in at midnight 
when the arcs are turned off. In the extended scheme for 


which application is being made by the Council for borrow- 
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Arrangement of Pipes to Pumps and Economiser, &c., at Bootle, 


300 amperes for one hour, without the E.M.F. falling below 
1:86 volts. Each cell contains 25 plates in a glass box. 
Mains.—The feeder points are shown on the map. The 
mains are paper-insulated, lead-covered, and are laid in 
earthenware troughs, and run in solid with bitumen. The 
feeders laid are as follows: No. 1, 6 square inch; No. 2, 
"6 square inch; No. 3, 4 square inch; No. 4, 6 square 
inch. Neutral wires are run from the station to Nos. 2 


ing powers, the public lighting will consist of 252 10-ampere 
arc lamps, each fitted with two 16-c.p. incandescent lamps, 
and 223 converted gas lamps, in which 16-c.p. incandescent 
lamps in Friedreau lens reflectors will be placed. 


System of Charges. 


The Brighton system has been adopted, the charge being 
7d. for the first hour and 3d. per unit after. The load on 


Laying Mains at Bootle. 


and 3. The distributing mains are of the following sizes— 
viz.: large size, 25, 125, and 25 square inch; medium 
size, 15, 10, and 15 square inch; ordinary size, 10 
06, and 10 square inch; small size, 06, 06, and 


06 square inch. 
Publie Lighting. 


A total of 72 10-ampere lamps have been sanctioned; 


the station at the present time is that obtained from the 
equivalent of about 7,000 35-watt lamps connected. It 
is intended to increase the public lighting to 252 arc lamps 
and 687 incandescents. | 


Staff. | 
The station has been placed in the charge of Mr. F. 


- 
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Robins, who will be assisted by Messra. Hall and Francis; and well-paved streets to see the effect of the arc lamp 
these gentlemen, acting for the contractors—Mesers. T. lighting. On returning to the town hall the guests were 


Parker and Co.—who are answerable for the efficient 
working of the station over a given period. 


The Opening Ceremony. 


On Thursday, April 20, 1899, the Bootle central station 
was formally opened. A large number of guests assembled 
at the town hall, from whence a few minutes’ drive took 
them to the station. The formal proceedings were 
exceedingly business-like and practical. The chairman of 
the Watch Committee, Mr. I. A. Mack, welcomed the 
visitors, and briefiy referred to the work, the successful 
completion so far being seen that day, and called 
upon the engineer, Mr. T. L. Miller, to technically 
describe the works. This Mr. Miller proceeded to do 
without waste of words, clearly describing the details 
of theapparatus. Then Mr. T. Parker, the contractor, took 
up the parable, referring more especially to the ruling 
conditions under which ratepayers became owners of such 
electrical works. The Mayor was then asked to switch on 


COURCILLOR i. A. MAUR, OHAIRMAN OF COMMITTEES, BOOTLE 


the light, the operation being quite successful. On this | invited to dine with the Mayor, and spent a moat enjoyable 


occasion the proverbial hitch was absent. 


Limp-Pillar. Total lo: guu—soft. from 
base, 26ft. from gruund line. 


Steam was evening discussing a good dinner, with the after accompani- 
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then turned on to another engine and the street lights | mente of speeches and music. The speeches were excellent 


switched on, the guests driving back through the wide 


of their kind, but mostly for local consumption, hence with 
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pool, and is connected with several commercial undertakings. 
as for many years taken an active interest in public affairs in 
Bootle, and was appointed a magistrate of the borough in January, 
1893. He occupied the position of mayor of the borough for the 
two years 1896 and 1897. In the latter year he represented the 
borough at the Jubilee of her Majesty. Mr. Mack takes keen 


interest in ee and social work, and has been ably. 


assisted in this respect by his wife, . 


— g €— 
NOTES ON ACCUMULATOR CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 
[ Copyright. | 
CLXIII. 


The Crowdus accumulator hails from America, and was : 


originally supposed to embody several points of originality, 
including an aluminium support for the spongy-lead active 
material, and the indirect reduction of this material by the 
deposition of zinc from an electrolyte of sulphate of zinc 
in: lieu of the usual dilute sulphuric acid. These two novelties 
have probably been dropped altogether, but some others, 
such as the mode of connecting the plates of similar polarity 
at two or more points beneath the surface of the electrolyte, 
may very possibly have been adhered to. The battery is 
of the pasted type, and the peroxide support, at least, is of 
thin rolled lead, with e onea rectangular apertures pro- 
duced without any removal of material by bending portions 
. of the plate alternately in opposite directions, so as to 
form ribs which constitute longitudinal recesses extending 
practically from top to bottom of the plate. Within these 
5 5 1 s active 5 * which consists 
preferably of à speci repared hard, but porous, paste 
of red lead." The aa may be said therefore to be 
embedded in the active material, and thus to a great extent 
protected from local action—a point which constitutes the 
main advantage of the battery in combining lightness with 
durability, | 

It must be conceded that a plate so constructed has but 
little tendency to warp or buckle, and such action is further 
counteracted by the means adopted to obviate internal 
short-circuiting—viz , by the insertion between the plates 
of a corrugated and perforated separator, usually of ebonite. 

In March, 1898, when this accumulator was in process 
of development, Mr. A, M. Keays, A. I. E. E, carefully 
tested four of the cells under my supervision. The results 
obtained were encouraging, though they were not regarded 
as entirely satisfactory, the rates of discharge per pound 
of cell complete being respectively 637, ‘637, 675, and 
664 ampere. The capacities per pound of cell were 5:13, 
4°99, 4:87, and 5:72. I have not had an opportunity of 
. testing the cell as at present manufactured, but taking the 
case of the 225 ampere-hour accumulator, the specific 
capacities at three different rates of discharge which are 
now claimed for it are as follows: 


(a) Ampere — 461 Ampere-hours _ T5: 

lb. i 1 : 
() „ 117, 5 6:6 ; 
(e) 97 1:50, 99 6:0 P 


The Crowdus accumulator is now being manufactured in 
this country. 
CLXIV. 


MM. Valls et Cie, of Paris and Lagny (Seine-et- 
Marne), are amongst the firms which have laid themselves 
out to meet the prospective demand for traction batteries. 
Admitting the impossibility of deciding at the present 
moment whether the lighter forms of accumulator will 
bave more than a transient vogue, and may not, ultimately 
have to give way to others of a more solid and durable 
description, they have designed three kinds of cell, respec- 


tively designated as “normal,” “light,” and very light.” 
These are all of the pasted type, and they bear a general 
resemblance to some of the forms which have been manu- 
factured by the Electrical Power Storage Company. In 
the “normal” cell, the supports for the peroxide active 
material are constructed to withstand the effect of peroxida- 
tion of the metal, and of local action, for a very consider- 
able period; having a substantial solid core, bearing sub- 
divided grooves with a downward slant ; the sub-divisions 
constituting cellules in which the active material is packed 
and securely retained. This support is symmetrically 
perforated with large apertures, for the double purpose of 
obviating the deformation of the plate and allowing circu. 
lation of the electrolyte. The weight of a ‘ normal” 
peroxide plate 5 8in. by 5 8in. is 1°43lb., exclusive of 1 
and contact piece. That of the spongy-lead plate is ‘88lb. 
(140z ). This is also given as the weight of the plates, of 
both kinds, in the case of the “light” and very light” 
batteries, although the proportion of active and merely 
conductive material necessarily varies. In the case of the 
“normal cell” the specific rate of discharge and capacity 
are as follow : 


Ampere Ampere-hours 3. 
Ib. 73, ^ ó 69. 

These are very low values for any traction cell, but it is 
interesting to compare them with the results obtained in 
the case of the somewhat similar E. P. S. K " call—viz., 

Ampere Ampere-hours 1. 0 
Ib. i Ib. tem 


In both cases Ib.“ signifies pounds of cells complete. 
Passing on to the “light” form of the Valla accumu- 
lator, in which open grids are used for the sup orts of both 


kinds of active material, the specific values claimed are 
Ampere Ampere-hours 
Rec curvo TR ESSEN — A tm 7 SA — —— — EEO E 77. 
Ib. » lb. i 


Lastly, in the case of the “very light form, we have: 


Ampere bd Ampere-hours , 2 
b 86, Bo 8T 4 8 " 


In some experimental trials of this laat fotm of the 
battery in traction work, the weight of the accumulator 
was 774lb., that of the vehicle when loaded was 2, 860lb. 
(254cwt. or 1:27 ton) and the distance traversed was 
374 miles, at the rate of about 73 miles an hour. Thus 
lcwt. of accumulator gave 6'9 ton-miles, or 161lb. of battery 
gave one ton-mile. The ton-mile is, however, a very 
indefinite unit, and the above data are of little value in 
the absence of information as to the character of the road 
traversed. From the point of view of practice, we shall 
always be on the safe side if we assume that the road is 
both hard and level, so that the traction pull (K) may, in 
the. case of pneumatic-tyred vehicles, be taken as low as 
28 (Ib. per ton). On this assumption, 1 h.p. would run 
Socwt. at the rate of 10 miles per hour. The assumption 
may be altogether unfair to the battery, since the coefficient 
of traction may often be as high as 140; but those who 
carry out experiments on traction with storage batteries 
should either give full particulars as to the road, or an 
experimental mean value for K, or else take the risk o£ ita 
being assumed that the road is level and of the moat perfect 


kind. 
CLXV. 


The “ Pulvis " accumulator has attracted some attention 
in France. The active material, originally, is lead in tbe 
condition of powder. The lead support for the peroxide 
material is subjected to hydraulic pressure, which by 
closing the pores in the metal tends to render it less 
susceptible to chemical action. This support, about 
zin. in thickness, is closely grooved on each face, the 
grooves being filled with active material The spongy- 
lead support is of less thickness, and carries ribs of dove- 
tail section. The corrugated and perforated ebonite 
separators which have been previously mentioned, are used 
to prevent contact between the plates. One point of 
novelty ia that the containing vessels, and the prisms which 
support the plates, are made of ambroine, a material com- 


battery appears capable of withstandin 
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posed of fossilised resins, asbestos, and mica, finely ground, 
and moulded under pressure whilst hot. 
The specific rate of discharge and capacity are : 


Ampere = '85, BE = 4-26. 


CLXVI. 


In the discussion (Nov. 11, 1897) on Mr. Epstein's 
paper, “ Accumulator Traction on Rails and Ordinary 


"* the Marschner accumulator, used on the Dresden 


tramways, was referred to by Mr. E. Manby. In this 
battery the peroxide active material appears to bear some 
resemblance to lithanode. According to Mr. Manby, the 
patent consists in the paste, which is composed of the 
ordinary salts (? oxides and sulphate) of lead incorporated 
with powdered amber and an essential oil. This mixture 
acquires a wonderful degree of hardness when formed into 
plates. These plates have been subjected to very severe 
tests at Dresden, have shown a very large electrical 
capacity, and have never cracked or broken up under the 
Sevorest treatment. In the cells which are used on the 
Dresden tramways the plates are llcm. by 27cm. There 
are 15 of those ine in each cell, and they weigh 131 kilos; 
so that each un positive or negative, weighs about a 
kilo. With this small surface, they have given a very 
high efficiency, working at a normal rate of discharge of 
65 amperes, and un emergency have risen to 120 amperes, 
without the slightest deformation of the electrodes, or with- 
out the slightest injury to the battery. They have run 
the Dresden tramway cars for a whole working day of 15 
to-17 hours over a distance of 150 miles, without recharging. 
. . . The maximum discharge per kilometre of plates is 
nearly nine amperes. The normal discharge is one ampere 
for about 84- square inches of positive plate, and the 
maximum discharge one ampere per 4:6 square inches of 
positive plate." 

According to these figures, the capacity—4 1 ampere- 
hours per pound of plates—is nothing remarkable, but the 


| js (LXXXVL) is extraordinarily 
,,high. The size (not the surface) of a single plate is 
a = (11cm. x 4) x (27cm. x 4) = 47:52 square inches; 
the number of plates is n=13; 
the normal current is Ce 65; 

and the normal density is 


current density, A = - 


„ 
47:52 x 12 
Whilst the maximum density is 
A 
570 | 
! The number of square inches of peroxide surface required 
to give a normal current of one ampere is 
1 : 
— = in. ly). 
CTE 9in. (nearly) 


CLXVII. 


In the Headland accumulator the open-work lead supports 
for the active materials are of square cross-section, the 
"peroxide and spongy-lead elements being arranged alter- 
. nately in a suitable receptacle. This peculiarity of con- 
struction is advantageous in several respects; and the 
a great amount 
of rough usage. So little has been published in relation 
to it that the following report may be of special interest : 


“ Report to Headland's Patent Electric Storage Battery 
Company, Limited, 11, Pall-mall, S.W., July 11, 1898. 


114. 


21. 


Cell Cell 
No. Hi. No. H2. 
Mean current, amperes ............... 25:0 25:0 
FOULS unn oxE HESS 6:05 5:67 
Ampere-hours ................e oen 151 8 141:7 
E.M.F. initial, volts..................... . 2922 2:117 
„ final, 33 1:80 ] 80 


* Journal of the Institution of Electrical Engineers, No. 131, 
February, 1898. | 


Potential difference initial, volts...... 2:14 2:14 

" final, , 1°60 1:58 

Mean potential difference ,, ...... 1:89 1:91 

Total watt- hours 286 270 

Weight of cells, kilos .................. 14:9 149 
" 5 ounds ccc veio 52:8 62:8 
Watt-hours per kilo of cell... 191 18:1 
^ a pound: pp oeeie 8:7 8-2 


The Electrical Standardising, Testing, and Training 
Institution ; Hugh Erat Harrison, Principal” 


From this report it appears that the following specific 
rate of discharge and corresponding specific capacity are 
applicable to this cell? 


Ampere — 7 
lb. of cell |j 
CLXVIII. 


In the Rosenthal accumulator (Patent No. 14,250-*?), the 
active material is held in a perforated and corrugated piece 
of sheet lead forming the conductive support, so that the 
material on both sides is keyed together by contact through 
the perforations. The plate is contained within a frame of 
ebonite or other suitable non-conductive material; such 
frame being of about the height or thickness of the corru- 
gated plate. The frame is on both sides covered with a 
perforated lid of ebonite ; the lids and the frame being held 
together by through rivets, so as to form a closed box 
containing the plate. 

The following specific values are claimed for this cell : 


Ampert a 45; 91; 1:36; 1°82. 
Ampere-hours 
lb. 


Ampere-hours _ 


4*6. 
lb. : 


= 7°27 ; 6°36; 5:91; 5°45. 


The maximum specific rate of discharge is given as 
2‘7 amperes per pou of cell. 

This battery has been adopted by the National Motor 
Carriage Syndicate, Limited. 


ELECTRICITY ON AMERICAN VESSELS 
BY J. MOGHIE. 
(Concluded from page 466.) 


The Bremen, one of the new liners of the North 
German Lloyd line, can hardly be classed among the 
United States steamers, yet her electrical equipment closely 
follows, as far as generation and distribution is concerned, 
the systems installed on the vessels previously mentioned. 
The electrical installation was effected by the Union 
Electricitats-Gesellschaft of Berlin. The Bremen" is, 
perhaps, more fully equipped, electrically speaking, than 
any other vessel of the merchant marine of the world, for 
aside from the usual lighting plant, she has a complete and 
novel power plant. : 

The first power installations on the steamers of the 
North German Lloyd were made on the steamers 
“ Darmstadt and “ Prinz Heinrich ” ; on these two vessels 
the noisy donkey engines were superseded by electrically- 
operated winches. It was the successful operation of these 
that determined the North German Lloyd to extend the use 
of electricity on the “Bremen.” In this case, however, in 
lieu of winches a full equipment of electric cranes was 
installed. These cranes are 16 in number, eight on the 
starboard side of the vessel and eight on the port side. 
Four of these havo a capacity of 5,000 kg., or 6, 61 Alb., and 
12 of 1,500 kg., or 5,5071b., with a total swing outboard of 
201ft. 

The power generating plant (Fig. 13) is in the after 
portion of the engine-room, and consists of four dynamos, 
each directly connected to its own engine. Two of these 
are placed on the starboard side and two on the port side. 
The dynamos have each a capacity of 75 kw., or 100 h.p., 
and running at a speed of 210 revolutions per minute, 
delivering current at a pressure of 105 volts The output 
of two of the dynamos is used for the cranes; one is used 
for the lighting of the ship, and the fourth dynamo is held 
in reserve in case of accident or other emergency. The 
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engines are of the triple-expansion type, and were built at 
Elbing, near Danzig. MO 

The most notable feature of the electrica] equipment is 
the cranes, the lighting installation conforming to the 
standard practice. In designing the cranes, the principal 
requirements specified and obtained were as follows: 


533 


weather, inroads of dust and sea water, and to be of such 
a nature as to withstand rough handling. In addition, all 
conductors were to be Gcal ally protected, and the last 
consideration, but by no means the least on a passenger- 
carrying steamer destined to be constantly loading and 
unloading, the operation of the cranes was to be noiseless. 


} 
FIG. 18.—The Starboard Side of the Engine-Room, as. Bremen. 


The load should be lifted smoothly; the resistances 
should be so arranged that the various speeds of the motors 
should be obtained without too ar parent and sudden 
changes ; the control of the different motions should be 
inste taneous and positive (these motions to be effected in 


In conforming to these requirements a very decided innova- 
tion in a ship's equipment has been produced. 

The cranes, motor, and controlling mecbanism (Figs. 14 
and 15) are mounted upon a circular iron platform, which 
revolves upon a pivot. "This platform is turned by a motor 
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FIG. 14.—View of the Aft Deck, ss. “ Bremen," showing Electric Cranes. 


the smallest possible space); the cranes to be compact and 
contain‘ the smallest possible number of parte; the con- 
trolling mechanism to be of the simplest to suit the class 
of ,openator,likely to handle them; and the electrical 
apparatus to; ba absolutely protected against changes of 
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of 7 b.p. running at 700 revolutions per minute, directly 
coupled to a worm gear, which in turn meshes in a gearing 
bolted to the deck. The loads are raised by a 25-h.p. 
series motor, running at a speed of 900 revolutions, and 
driving a special worm gear meshing into the gear of the 


EE 
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drum. On. the gear end. of the drum shaft is fitted a 
winch head. SARNE shoe aaa ee 

The controller (Fig. 16) is double, and is fitted with the 
magnetic blow-out, any spark at break of contact being 
immediately extinguished in a magnetic field. The contact 
cylinders are operated by a special mechanism moved by a 
simple handle or lever, the movements of which correspond 
to the movements of the load. Raising the handle raises 
the load, depressing the handle lowers the load, and move- 
ment of the crane to the right or left is obtained by corre- 
sponding movements of the lever. Raising and swinging 
movements can be effected simultaneously. So simple are 
these operations that the dullest stevedore can handle 
these cranes with ease. Motors and controllers are water- 
tight and dust-tight, but the cases of both can readily be 
opened when necessary. To give a more perfect control 
both motors are provided with foot band brakes attached 
to an extension of the motor shaft. 

The difference between the large and small cranes lies in 
the hoisting speed. Practically both cranes are identical 
in electrical equipment, but the hoisting speed of the 
$,000-kg. crane at full load 60ft. per minute is only half 
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Hd. 15, —Two Electric Cranes on ss. ' Bremen." 


that of the 1,500-kg. crane at full load 120ft. per minute. 
The movement of the jib of the crane is 13ft. per second. 

The cranes are absolutely noiseless in their operation. 
With the eight starboard cranes, four on the aft and four 
on the forward deck, engaged in discharging cargo, the 
operation of hoisting and lowering would have been difficult 
to detect had it been necessary to depend upon the ear. 
It is this feature that will recommend the electrical crane 
to shipbuilders, especially those of passenger steamers in 
trades where loading and discharging is effected at every 
port, an innovation which might perhaps be advantageously 
followed on English vessels. 


THE MUNICIPAL ELECTRICAL ASSOCIATION. 


A special general meeting of the Municipal Electrical 
tion was held at the Westminster Palace Hotel, 
lemden, on Tuesday last, to consider the following: (1) 
the Electric Lighting Clauses Bill; (2) the sub-committee's 
repsrt on stand-by supply; (3) recommendations of the 
D Trades’ Committee affecting electrical generating 


wor The meeting was attended by members from 


Bristol, Brighton, Bradford,-Bo]ton,. Burnley, Blackpool, 


Coventry, Derby, Hampstead,’ Huddersfield, Hull, ing- 


ton, Liverpool, Newington, Paisley, Shoreditch, Southend, 


Sunderland, Stockport, Willesden, Worcester, and Wolver- 
hampton, but members of the Press were not admitted. 

The following is the report of the sub-committee 
appointed to consider and report on stand-by supply : 

In the opinion of your sub-committee it is advisable that the 
Municipal Electrical Association should take into their serious 
consideration the question of stand-by supply, as in several 
towns where the electrical undertakings are in the hands of the 
councils the question has slready become acute owing to the 
fact that large consumers have endeavoured to provide for 
the manufacture of electricity by machinery fixed on their own 
premises, using the public supply and plant as a ‘‘stand-by” 
in case of breakdown of their own plant, thereby impoeing 
on the municipal councils the expenses of providing a plant in 
excess of their usual demand which must remain idle exce 
when used to supply the occasional demand of those individu 
who possess their own plant. Your sub-committee are there- 
fore of opinion that the association should seek: (1) for the 
insertion by the Board of Trade of a relief section of their 
regulations ; or (2) the amendment of the model order, by 
removing from the shoulders of the undertakers the obligation 
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FIG. 16. — Controller for Cranes, ss. ‘‘ Bremen." 


to give a supply of electrical energy to individuals who 

an independent supply of their own, or to entitle them to 
demand such annual revenue as would provide & reasonable 
return, having regard to the capital expenditure and other 
standing charges incurred by the undertakers in view of meeting 
the possible demand. Attention is drawn to the following 
clauses in the Electric Lighting Acts : 

The Electric ar vay Orders, Confirmation No. 9 Act, 
1883, Section 64.—The Board of Trade, at any time and from 
time to time upon sufficient cause shown to their satisfaction 
by the undertakers, and upon such conditions (if any) as the 
Board of Trade think just, may for any limited or unlimited 
period suspend or modify any obligation of the undertakers 
with respect to the supply of electricity under the principal 
Act or this order, in the whole or any part of the area of supply. 


The Electric Lighting Act, 1882, Section 29.—Where a supply 
of electricity is authorised in any area by any license, order, or 
special Act, and a supply of gas by any gas undertakers is also 
authorised within such area or any part thereof byany provisional 
order or special Act under the provisions of which such gas 
undertakers are under any general or limited obligation to supply 
gas upon demand, the Board of Trade may, upon the application 
of such undertakers, enquire into the circumstanpas of the 
Case, and if they are satisfied that any speoified past of such 
area is sufficiently supplied with e gr the 
supply of gas in such specified part has to be remunera- 
tive to the gas undertakers, and that it is just guoh gas 
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undertakers should be relieved from the obligation to supply 
gas upon demand as aforesaid, the Board of Trade may in their 
discretion make an order relieving the gas undertakers from 
such obligation within such specified part of such area, either 
wholly or in part, and upon such terms and conditions as they 
may think proper; and from and after the date of such order 
such gas undertakers shall be so relieved accordingly. All 
expenses of the Board of Trade in connection with any such 
enquiry or order shall be borne and paid by the gas undertakers 
upon whose application the enquiry or order was made. 


The first of these clauses appears to give the Board of Trade 
the power to act in the matter and form such regulations as we 
desire, upon the application of the undertakers. This, however, 
is a local confirmation order, applying to Bristol, Grantham, 
and Lowestoft only, and it is therefore possible that the same 
pra is not given to the Board of Trade in every instance. 

e second clause appears to point out that the hardship of the 
obligations to supply light under conditions somewhat similar— 
that is to say, where there is an adequate and separate sources 
of supply—was, in connection with gas undertakings, already 
contemplated at the time the Act was passed, and having regard 
to this it seems probable that there would be little difficulty in 
getting the proper authorities to grant the requests put forward, 
your sub-committee therefore recommend the council of this 
association to present a report to the next general meeting of 
the association, and recommend the adoption of the following 
resolutions : 

“That a circular letter be sent to all municipalities being 
members of this association, requesting them to empower the 
council of this association to take such steps in the matter as 
they may deem desirable, and to suggest that any expenses 
incurred should be shared by such municipalities in such 
manner as may be agreed by the council, and subject to the 
decisions arising from such resolution." ! 

** That a petition be prepared and presented to the Board of 
Trade, from this association, stating that they have been 
empowered by certain municipalities to act for them, and 
requesting the Board of Trade to insert a clause in their 
regulations relieving undertakers of their obligations to supply 
under certain conditions, except on terms as before suggested." 

In the event of the of Trade stating that they hav 
not power to act in the matter or deolining to do so, your sub- 
committee fear that there is no course of action o to this 
association, and the matter must be left for the individual 
authorities to insert relief clauses in their next local Act, in 
which case the association, as representing many municipalities, 
should assist in the creation of & precedent by giving evidence 
on behalf of the undertakers, first applying for the limitation 


(Signed) d FaARADAY Procror, Jonn H. RIDER, 
EO. 


ON, Ros. C. Quin, 
Members of the Sub-Committee. 


THE EVERARD ACCUMULATOR. 


We have pleasure in giving below a few details of a new 
type of accumulator designed and patented by Mr. F. E. 

verard. The construction of the plate is shown in Figs. 1, 2, 
3, and 4, from which it will be seen that this consists of a 
number of vertical rods or bars of lead, which are attached 
to the upper part of the framework of the cell only. The 
section of these bars can be seen in Fig. 3. In order 
to break up into sections the active material with which 
the framework is pasted, Mr. Everard uses a series of 
insulating partitions such as are shown in Fig. 4. These 
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Fia. 5.— Discharge Curve of an Everard Accumulator. 


dividing strips are arranged to freely slide up and down 
the bar vertically. The blocks or distance pieces, d d, 
serve to maintain these cross frames at equal spaces, while 
the fact that the lower end of the vertical burs are not 
connected with the framework allows of a certain amount 
of expansion taking place without fracturing the conduct- 
ing bara, CC. The great advantage of this construction 
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is that it enables Mr. Everard to obtain great outputs from 

cells which are comparatively light. As will be seen from 
the drawings, nearly the whole surface of the plate consists 
of active materials, as only the distance pieces, d d, project 
through the peroxide. The inventor does not claim a 
longer life for his type than is obtained from other types, 
but he believes that the life will be at least equally as good, 
and he expecte to get great advantages on the score of 
weight. e following are partic of a 15-plate 
section, consisting of seven positive and eight negative 
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The Bverard Accumulator. 


plates, which has been constructed and tried. The 
plates themselves weigh in all 23lb., and the complete 
cell with acid 34lb. Each plate is about 6in. lon 

by 7in. high, and the width of the 15 plates as ed 
for working ie 6yyin. With this size the weight of a 
battery of 34 cells complete would be 13cwt. 401b., and at 
an eight-hour discharge a current of 35 amperes could be 
maintained. This, with an average voltage of 1:9, would 
give 432 watt-hours for each cell. With the 44 cells this 
is equivalent to 19 kilowatt-hours, or, say, 254 horse-power 
hours. This type of cell gives an output of 12:17 ampere- 
hours per pound of plate, or 81 ampere-hours per pound 
of cell. The curve which we give in Fig. 5 has bonn sent 


ze CN 
| | | | IL TN. 


us by Mr. Everard as an example of the fall of voltage on 
discharge with one of his plates, but we do not underetand 
the irregularities of this curve. We learn that the accumu- 
lators are. likely to be manufactured for the market shortly, 
and that'a special effort will be made to meet the require- 
mente of manufacturers of motor vehicles for a high and 
efficient accumulator, 
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STAND-BY SUPPLY. 


Tbe members of the Municipal Electrical Associa- 
tion have found it desirable to enquire into the 
question of stand-by supply. Undoubtedly it is an 
important question with them, especially if they 
are to consider their works as commercial under- 
takings. However, there is another side to the 
question, and viewed from that side it is just 
possible the conclusion may be different. Briefly 
stated, the problem is this, the conditions being 


| assumed and not those actually existing at any 


particular place. An authority or a company 
obtains certain parliamentary powers, enjoying 
certain privileges which necessarily carry certain 
obligations within the area of supply. One of 
these obligations is that the company or municipal 
authority shall supply electric energy to all who 
require it within the area over which mains are laid. 
In districts outside the compulsory area, and in 
which mains bave not been provided, the undertakers 
have the right to demand that the persons for 
whom the new mains have to be laid shall guarantee 
a fair return on the cost of the same. With this 
exception the undertakers have not the right to 
refuse to supply anyone. That certain companies 
in London have refused to supply certain con- 
sumers is a matter of common knowledge, but, as 
far as we know, & threat of legal action is all 
that is required to bring. the matter to a 
successful termination. The question is now 
raised asto whether consumers owning their own 
electric lighting plants should be allowed to 
use municipal electrical undertakings as a stand-by. 
The consumer under the present provisions of 
the Electric Lighting Acts is completely within 
his rights in so doing, and there is no doubt 
that such a stand-by enables the consumer in ques- 
tion to very much reduce his capital outlay for 
electrical machinery. In many other cases also it 
materially reduces his running expenses as well, 
if he is able to take the town supply during 
times of light load and shut down his own 
plant. Considering, however, the case of a total 
breakdown only, when the whole of the lamps 
would be suddenly transferred to the town mains, 
the question arises as to the effect of such a change- 
over on the undertakers. The argument that it will 
cause additional capital outlay is true, provided 
that the breakdowns occur at a time when the 
machinery is fully loaded. But, on the other hand, 
why should, say, & dozen consumers having their 
own plant all lay down spare power, costing, say, 
ten thousand pounds, when the addition of a 
thousand pounds’ worth of more machinery at the 
central station would suffice. The argument that 
such consumers would not be profitable to the supply 
station, and hence should not be supplied, is open 
to question, but it is not more questionable than the 
profit-earning on which some municipalities are now 
so keen. 


THE ALL-BRITISH PACIFIC CABLE. 
It is satisfactory to record that at'last the 
Government has come to a decision favourable to 
& Pacific cable, so that we may expect the work to 


e 


be taken in hand at an early moment. The exact 
terms of the agreement between the mother 


country and her colonies are for the moment 


immaterial. According to the Times there will be 
& subsidy ''to guarantee for the construction of 
an all-British cable running from Vancouver 


by Fanning Island and Fiji to Norfolk Island, 


whence it will branch to Queensland and New 


Zealand." We have advocated the laying of this, 
cable from the view of Imperial interests, for 
strategic purposes, as much as or more so thani 
from a purely commercial standpoint. It is probable, ; 
however, that even as a purely commercial specula- 
tion the cable line will be a success. The Times, inj 
its issue of April 27, has an admirable leader on the 
subject, though its support in the earlier stages, if 
we remember rightly, was rather lukewarm. It. 
justly points out that the commercial community: 
will, at any rate, obtain two most valuable benefits 
one, gain in cost; and the second, gain in time, as: 


well as less probability of error in transmission. 
We congratulate the Government upon their action. 


ee 


THE COPPER QUESTION. 


Great excitement has been caused in certain 
circles by the news which has been cabled from the 
United States as to the formation of a large copper 
ring which hopes to control the copper market. 
The firms which are actually interested in the ring 
have secured controlling interests over some large 
copper mines in the States, and propose to restrict 
outputs in order that the present high prices shall 
be maintained. Claims are made that very large 
financial houses in England are assisting those in the 
ring, but from a long article in the Financial Times 
we gather that many of the claims made cannot be 
supported by any evidence from this side. This is 
not the first time that attempts have been made to 
control the copper market of the world, and the 
previous copper rings ruined most of those con- 
nected with them. Any such attempt to restrict the 
output of copper and to force up the price 18 bound 
to have an injurious effect on the electrical industry, 
and we trust soon to be able to announce that the 
American speculators have found that their attempt 
to regulate supply and demand is futile. 


CORRESPONDENCE. 


One man's word is no mau's word, 
Justice needs that both be heard. 


THE TELEPHONE QUESTION. 


Sin, —General Webber has done good service in drawing 
attention to the different factors that go to make up the 
telephone problem. The telephone exchange industry 
differs from every other in this important particular : 
while in nearly every other industry the larger the number 
of sales the less is the cost of each article, with the tele- 
phone exchange the larger the number of subscribers, 
provided all have equal righte, the greater is the propor- 
tionate cost of working. 

A little consideration will show that the possible number 
of combinations incredses very rapidly with the number of 
subscribers. The curve connecting the two quantities is a 
parabola, and the equation to the curve is 

z=% (t - 1) 
9 3 
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subscribers 49,995,000. 
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where z is the number of possible combinations and z the 
number of stations, and the serious nature of the increase 
is seen when figures are taken. Thus with only 10 sub- 
scribers only 45 combinations of subscribers are possible ; 
with 100 subscribers the number of combinations has risen 
to 4,950 ; with 1,000 subscribers it is 499,500 ; with 10,000 
Of course, as the number of 
subscribers increases, the probable proportion of them who 
wish to be connected decreases, so that the number of calls 
does not go up at the térrific rate indicated; but the 
telephone engineer has stil to provide for a very rapid 
increase. 

It would be interesting if General Webber or any of 
your readers who are connected with telephone exchanges 
would give the actual number of calls in exchanges of 
different sizes; and if, also, the average number for eacli 
class of subscriber was given, we should be able by the 
addition of constants to the equation given above to 
obtain a formula that would give fairly accurate results 
for actual practice. I think, too, that the method General 
Webber has suggested of classifying subscribers would 
materially Jessen the total cost of telephone exchange 
forking, and would also more accurately proportion the 
charges to the actual use made of the apparatus. 

There are many cases where it is by no means necessary 
that a reply shall be obtained immediately. Often, if a 
connection and conversation were obtained in a quarter or 
even half an hour, it would still be much quicker than 
either post or telegram And so, as I understand General 
Webber's suggestion, Class I. might py a lower rental, 
possibly a nominal rental supplemented by a small charge 
per message, and only have the right to connection with 
subscribers in the same class and in turn. A call might be 
made to the exchange and only answered in turn, or 
possibly a reply signal given to show the call had been 
received, and later the subscriber called and put through. 
The system would be of course somewhat similar to that 
now ruling with trunk-line calls, and would lead to con- 
siderable economies in first cost and in working cost. 
Business men, who are getting to do their business more 
and more by telephone, would be, as I understand General 
Webber, in another class, paying a higher rate and havin 
quicker attendance ; and the result of this selection shoul 
be aleo economies in firat and working costs, even in this class, 
through the elimination of Class I. from the switchboard. 

With regard to the control of the telephones. If one 
authority is to have them, this must necessarily be the 
Post Office; but there is much to be said for each local 
authority or a company working under the control of the 
local authority owning and working the local exchanges, 
while the Post Office, as at present, own and work the 
trunk lines. There is also much to be said in favour of the 
local authority establishing cheap exchanges, dealing with 
those specificd as Class d. and so relieving the other 
exchanges of those subscribers who only require to use the 
apparatus occasionally. As General Webber has pointed 
out, there should be no more difficulty in making connec- 
tion between subscribers on different exchanges in any 
town than between the exchanges in different parte of the 
same town, or between different towns ; where, of course, 
provision was made that subscribers on the different 
exchanges could have the privilege of being connected, 
either by paying a higher rental or by paying for eacn 
connection. 

I trust that some of your readers who have experience 
with telephone exchanges will give us the benefit of their 
experience. — Yours, etc., SYDNEY F. WALKER. 


Cardiff Electrical Engineering Works, 
Severn-road, Cardiff. 


THE CALCULATION OF TWO-PHASE INDUCTION 
MOTORS. 


Sır, —I beg to, ask the aid of your columns regarding 
the following diffipulty I have met with. As a draughtsman 
with one of the leading electrical firms, I have recently 
been trying to master the principles underlying the 
calculation of two-phase induction motors. I have got 
on all right, with one exception, and it is regarding this 
exception I ask your aid, as, though I have asked the 
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aid of several well-known engineers; none of them were 
able to help me. Ex EM 

Two-phase,motors are often wound on the armature 
or rotor With a “star” winding, and. I have been unable 
to do the necessary calculations: for such a rotor. I got 
on all right with short-circuitéd rotors, and also those with 
two or more entirely séparate circuits. I have hunted 
through all the books and papers I could find, but though 
1 got plenty of information about ‘short-circuited rotors, 
and also the formation of a:“ field” by a “ star”, winding, 
I found nothing about such a winding on the rotor. 


a 


^b | 5 Č 


I give a diagram herewith, and also enclose a print of 
this winding as used on a motor. a, b, and c are connected 
to the slip rings, and O is a common connection. In a 
two-phase motor what would be the E.M.F. produced in 
a rotor wound thus, what would be its equivalent resistance, 


FIELD WINDING 
DIAGRAM. 


, really wish to know how to calculate such a winding to 
give a specified power. This seems to be a puzzle for 
most practical men, but possibly some of your readers 
will solve the problem for me.—Yours, etc., 


| E. C. WILSON. 
London, S. W., April 17, 1899. 


and what would be the watts lost in such a winding? I | that the co of his brush gear is in good order.— 
. E. E. B 


Resistance. 


A FAULTY DYNAMO. 


SIR,—I see by Friday's issue of the Electrical Engineer 
that I did not state enough particulars in my letter to be 
answered fully. I will endeavour to do so now. The 
dynamo in question is & compound-wound, 100 volts 
20 amperes, speed 1, 570 revolutions a minute. The 
machine when started takes about three minutes to 


‘excite (open circuit); it will reach its full voltage, 


which it will keep for about five minutes, when it will 
gradually fall and lose ite voltage altogether. The machine 


-will fail to excite again until shut down for about 15 minutes. 
The shunt circuit was tested after running, and found to 


be the correct resistance ; also the insulation test for earth. 
April 25. A. E. B. 


[Even after having received this second letter from 


“A, E. B.,“ we. cannot give him a positive answer to his 


question. It is certain that if the armature is not at 
fault, as it would seem from the fact that with a new arma- 
ture the same result was experienced, the fault must be in 
the shunt circuit of the field. We assume from our correspon- 
dent's letter that he did not take any load from the machine 
during the five minutes that the voltage was normal. 
This seems to be the next. step in the investigation, to 
see what happens if the full load is put on immediately 
the machine;is fully excited. As the shunt excitation 
is at fault it would seem that the machine got short- 
circuited gradually, and that the short-circuit was estab- 
lished between the brushes so that the series turns were 
not included in it. How this can happen without causing 
undue heat, which should be easily found, we do not see. 
We should advise our correspondent to see what happens 
when the machine is loaded up, and also to make sure 
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DIAGRAM SHEWING ONE SECTION 
OF ARMATURE WINDING. 
Br 

3 Sections in all 


96 Bars per Section in Series. 
288 Bars in all Approx. Sec. 


This Bar Connected 
^o Body ef Machine. 


OIAGRAM SHEWING ARMATURE END CONNECTIONS. 


MAGNETIC CIRCUITS. 
SIR, — Will you kindly explain, through the oo 


rrespon- 
dence column of your valuable paper, the method of deter- 
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mining the length of the various magnetic paths of 


889 


a | lain and metal, there being absolutely no other material 


dynamo? On p.413 of Prof. Thompson’s work, ‘{Dynamo- | Which could become deformed or defective through the 
e 


Electric Machinery," particulars of an Edison-Hopkinson 
dynamo are given as follows : 


Core discs, external diameter ..................... ͥ 9 zin. 
Core discs, internal diameter Zin. 
Length of magnet limbs ................ . S. IĩSin. 
Thickness of magnet limbbdtete ee 8itin 
Length of yohÜ u lll . 24 fin. 
Depth of yo rkle b . afin 
Centres of limbs |.................... 4 15in. 
f a a AEA 103 in 
Depth of pole-piece ...... JJ dvae tta URINE gin. 
Width at narrowest parte . 8fin. 
Gap between pole- piece bin. 
Depth of edges of protruding horns ............... [yin 
From this data the following lengths are given : 
|o e a HQ Shin. 
hse —Ó——— 36in. 
l tit dioe SR RENS 191in. 
Pole-pieces ................. . dS in 


The length of the path through the limbs is clear, but I 
am unable to see how the other lengths are arrived at. 
A second core is given as under: 


External diameter ... lOfin. 
Internal diameter . Sin. 
Length of pat . 61in. 


I should esteem it a favour if. you will give me informa- 
tion on these points. —Yours, etc., STUDENT. 


FORTHCOMING EVENTS. 


FRIDAY, APRIL 28. 


Royal Iostitution. —At 9 p. m.. Some Features of the Elect ric 
Induction Motor,” by Prof. C. A. Carus Wilson, M. A., 

Institution of Mechanical Engineers —At 7 30 p. m., Evapo- 
rative Condensers,” by Mr. Harry G. V. Oldham, A. I. M. E 

Freemasons’ Tavern. — At 7.30 p.m. Bohemian Concert by City 
of London, Metropolitan, London Electric Lighting Companies. 

Monpay, May I. 

Rontgen Society.—At 8 b. m.. F. actures of the Forearm,” by 

Dr. Lynn Thomas, F.R.C.S. 


Tuespay, May 2. 


Royel Institution. —At 3 p.m., ‘‘Electric Edd Currents,” by. 


Prof. Silvanus P. Thompson, D. Sc., F. R S., M. R. I. 
WEDNESDAY, May 3. 
Iastitution of Electrical gineers.— At 7.30 p m., studente’ 


En 
meeting, The Encloeed Arc," by Mr. L. R. Morshead 

Society of Arts. At 8 p.m., ‘‘ Etheric Telegraphy,“ by Mr. W. H 
Preece, C.B., F.R.S. 

North-East Coast Institution of Engineers and Shipbuilders. — 
At 7.30 p.m., at Newcastle-on-Tyne, ''Shop and General 
Establishment Charges in Engineering Works, and their 
Relation to Coste and Estimates,” by Mr. W. E. Cowens. 

TuurspDay, May 4. : 

Iron and Steel Iustitute.—At 10.30 a. m., annual meeting and 
president’s address; 7 p. m., dinner at Hotel Cecil. 

Institution of Electrical Engineers —At Society of Arts, John- 
street, Adelphi, at 8 p.m., '' Electric Locomotives in Practice 
and Tractive Resistance in Tunnels, with Notes on Locomo- 
tive Deeign," by Mr. P. V. McMahon. 

Fripay, May 5. 

Iron and Steel Institute.—At 10.30 a.m., reading and discussion 
of papers ; 9.30 p.m , reception at the Royal Mint. 

Institution of Junior Engineers.—At 8 p. m., Gun Con- 
struction,” by Mr. W. H. Owston. 

SATURDAY, May 6. 

Institution of Electrical Eagineers.—Studente’ visit to Messrs. 
Siemens Bros. and Co.’s worka, Woolwich. Train leaves 
Charing Cross for Charlton at 9 20 a.m. | 


DORMAN AND SMIT&'S HIGH-TENSION FITTINGS. 


We have received from Messrs. Dorman and Smith, of 
Salford, some interesting samples of the switches and fuses 
they are now manufacturing for circuits up to 250 volte. 
The switches and fuses are constructed entirely of porce- 


action of moisture or heat. construction of the 


switch can be seen in Kigs. 1 und 2, which show the 
gear in the on and off positions. The great feature in 
this switch is the good clearance between the terminals, and 


ASBESTOS PAD 


M 
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also clearance between these terminals and other metal parts 
when the switch is in an ‘‘off” position. The firm have 
adopted the loose handle, which is so essential in making 
the quick break independent of the operating handle. 


Fic. 4. 


This also secures that the speed of break is quite independent 
of the speed at which the handle is moved. The mechanical 
parts seem to be amply strong, and another good point is that 
there;are no metal parts accessible at the back of the switoh, 
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The fuse which the firm is adopting as their standard for high- 
tension circuits is shown in section in Fig. 3. The body of the 
fuse is of porcelain, and there is a solid wall of this between the two 
terminale, which are made of the clip type, ahd is very handy 
for distribution boards such as shown in Fig. 4. The fuse wire 
is carried through & tortuous hole in the porcelsin block, and 
this hole is closed on the fuse at one point by an asbestos 
pad, which prevents the arc following the hole. The con- 
struction otherwise of the large hole seen on the left-hand side 
in Fig. 5 gives a quick blow-out actiap. With this type of fuse 
there is absolutely no danger of placing the distributing circuits 
on a switchboard cloge together. When a fuse has blown, 
the small screw seen in the section has to be removed, 
after which the fuse can be readily ee The porcelain 
block is exceedingly handy to take hold of when removing or 
replacing a fuse that has blown. These two examples of 

essrs. Dorman and Smith’s manufacture will do much to 
maintain that firm’s reputation for good and substantial electric 
lighting accessories. | 


TELEPHONES.* 
BY JOHN GAVEY. 
(Continued from page 509.) 


One great advantage of the automatic method of signal. 
ling, whether Post Office or Western Electric, is the fact 
that it maintains the line under a constant test ; for should 
a fault arise on the wires at any time, the signals give 
warning of the fact by indicating a call to which no answer 
can be obtained. A lineman is at once dispatched to remedy 
the defect before a subscriber has learnt that anything is 
wrong. In the Western Electric system also the individual 
primary batteries at each subscriber's office are replaced 
by central storage batteries at the exchange, which are 
used both for speaking and signalling purposes. The 

rocess of replacing primary by secondary batteries at all 
ge telegraph offices in this country has been in progress 
for some years, and these batteries have also been in use 
on the Department's trunk lines for automatic signalling 
urposes for a considerable period, but their use for speak- 
ing purposes also is a promising innovation. Of course, 
various types of modern switchboards exist, most of which 
have some advantage to recommend their use, but I have 
thought the 5 of the above would have particular 
interest as being the outcome of the general experience in 
the United States, which may be termed the home of tele- 
phony. If the capacity of a multiple switch were unlimited, 
and the 1 of large cities could be effected by 
concentrating the whole of the circuits in one exchange, 
the ponen would be easily met by the use of a switch 
of the above or of some similar type. "Unfortunately, the 
number of subscribers who can with advantage be served 
on one switch is limited, the largest now in use provid- 
ing only for 10,000 subscribers. The limit is due to 
various causes. The range of an operator's reach is not 
great, and it is obviously useless to extend the multiple 


* Paper read before the Society of Arts on April 12. 
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jacks beyond her reach. There is also a limit to reduction 
which can be effected in the size of jacks, so that it is 
impossible to crowd more than a certain number within a 
given space. There are also other objections to which 
specific reference need not be made, but the result is that 
to deal with a large number of subscribers it is necessary 
to establish several exchanges, and these are connected 
together by junction circuits. These circuits are virtually 
the equivalent in a certain degree of the trunk circuits 
connecting the larger cities and towns, and they are now 
almost universally worked by means of automatic signals, 
but a detailed description of the methods in use would 
scarcely have sufficient interest to justify further explana- 
tion here. 

It will be interesting to quote certain figures relative to 
the central exchange belonging to the French Government 
in Paris. It is at present fitted for 15,000 subscribers, and 
to provide for this number no less than 702,000 jacks are 
joined up. To connect these within the interior of the 

uilding there are 118 miles of 40-wire cable, givi g an 
aggregate of 4,720 miles of wire in tbe switch-room. "These 
cables are cut and jointed to the jacks at intervals of about 
l2in, and this has involved the making of 2,500,000 
soldered joints. I mention these figures because it has 
become the fashion to under-estimate the work of con- 
structing a modern telephone system. To take an 
analogy. It is 4 simple matter to provide the catering 
for a single establishment, but there are few probleme 
of greater magnitude than the provisioning of an army 
of, say, 100,000 men. In the same way any plumber- 
electrician can run up a few score wires and connect them 
to a switch, but when the wires grow from scores to 
thousands and tens of thousands, spread over an area of 
some hundreds of square miles, the problem becomes as 
intricate as that involved in any other type of heavy elec- 
trical engineering. 

The telephone trunk service of Great Britain—in other 
words, the system which provides intercommunication 
between the principal towns in the country — was 
fully described in a paper I had the honour of reading 
before the Institution of Electrical Engineers in November, 
1896, and there has been no material modification in the 
methods then described. On March 31, 1898, the Post 
Office plant comprised 56,373 miles of wire at work and in 
course of construction, and 269 towns were connected 
with trunk circuite, by means of which any one of 
them could be placed in direct connection with any of the 
others. The system is being rapidly extended. The accom- 
panying Table A, which shows the mileage of the tele- 
graphic and telephonic systems throughout the world at 
the end of the year 1898 will be of interest. It is compiled 
from official documents supplied to the Bureau International 
de Berne. 

Finally, I may venture to say that it is almost impossible 
to predict the future of the telephone. There is room for 
unlimited growth, and great as have been the developments 
of the ordinary methods of telegraphy, they are probably 


TABLE A.—ArrRoxiMATE MILEAGÉ OF THE TELEGRAPHIC AND TELEPHONIC SYSTEMS OF THE WORLD, JANUARY, 1899. 


—— — Linee.- 


Wire.- 


— — 


~ 57 AE 
` |—--Telegraph lines.--— Telephone 7 -Telegraph lines. --— | Telephone 
State ad mini- Rail lines of |` ` [Stateadmini-| poo, lines of 
=~ etrations and ^'^! m States and] Totale. j|strations and en ut States and| Totals. 
private 2 private private nid private 
companies pore companies companies. panies. companies 
1. Countries subject to the International| Miles. Miles Miles Miles Miles. Miles. Miles. Miles. 
Telegraphic Convention : 
Euopeeee ss 490,200 | 179,570 | 169,300 839,070 | 1,604,300 | 623,200! 852,800 | 3,080,300 
Extra- Europeaeeeeeen . . 167, 300 6 14. 290 246.410 406,100 205,300 | 119,230 | 730, 
2. Countries not subject to the Con- 
vention : 

North America— 

Western Union Company ............... 233,000 — — 233,000 | 1,003,400 — — 1,003,400 

Postal Telegraph Company ............ 18,640 — — 18.640 108,730 — — 108,730 

Other offices ERTEN, — 248,500 | 186,400 434 900 — 745,600 | 2,175,000 | 2,920,600 
South America ........... s eee 15,533 9,300 3,107 27,940 29,820 27,960 31,070 88,850 
Africa, Asia, and Australia 24,853 27,950 9,320 62.133 74,650 83,880 24 850 153,990 
8. Submarine cable companies 167,800 — — 167,800 169, 600 — — 169,600 

1,117,526 | 629,950 | 382,417 | 2,029,893 


3,896,510 | 1,685,940 | 3,202,950 | 8,285,400 


— — 
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destined to be entirely eclipsed by the telephone, which 
may before long be the principal channel through which 
both business and social intercourse of the country will be 
carried out. 

Discuss io. 


The Chairman (Mr. W. H. Preece) said this had been an 
absolutely practical paper; there was nothing in it controversial, 
and it had shown very well that the chief characteristic of the 
telephone was ite simplicity. When he brought the first tele- 
phone to this country from America, in 1877, and described it to the 

ritish Association at Plymouth, he summed up the whole matter 
in two words, which had been repeated over and over again, by 
saying that its chief merit was ite ''ridiculous simplicity.” 

Another point worthy of notice was this : that however much the 
use of the telephone in this country had been retarded, there had 
been no obstacle to the improvement in its working ; nearly all 
the steps in its progress had emanated from this country and 
other countries, particularly America, had flattered them most 
sincerely by copying them in many particulars. Still, they could 
not blink the fact that for some reason the telephone in England 
was eminently unpopular. Why this was so he could not say ; 
perhape some light might be thrown on the question in the discus- 
sion, but he might suggest that one great reason was ignorance— 
ignorance of the construction and workiog of the telephone, of 
the appliances used to make it serviceable, and of the intricate and 
exacting duties which had to be discharged by the operators, who 
were generally, if not universally, pours ladies. Mr. Gavey wasa 
most experienced experimenter ; for 21 years he had been his (the 
chairman’s) right hand, and had experimented with telegraphs and 
telephones in every form and shape, and yet, when he came to 
redd his own pe r, and to show the operations of a simple 
instrument, he partially failed. If this were so, surely some 
consideration ought to be shown to those young ladies who were 
doing their very best to serve the public, but who, he feared, had 
often to listen to very impolite remarks. ^ Mr. Gavey had not 
‘mentioned one interesting fact—viz., that in consequence of 
improvements originated by the Post Office, and nuw adopted all 
. over the world, the use of automatic signalling had put an end to 
the use of that phrase which used to be so frequent and so annoy- 
ing, „Have you finished?” Those in London who used the 
telephone a good deal were still sometimes vexed by this question 
being asked, but when the automatic system would be intro- 
duced they would hear it no more. He could not help calling 
special attention to the immense growth of the telephone 
system. It was something to have lived in an age when they had 
seen the growth of electricity from childhood to manhood. As he 
had already said, he brought the firet telephone across the Atlantic ; 
he saw it before a single exchange existed in America, for there were 
not more than two or three circuits at work when he was sent over 
by the Postmaster-General of the day to enquire into the merits 
of this instrument, That was only in 1877, and now there were 
nearly 4,000,000 miles of wire employed for telephones, and 
the total number of miles of wire used in telegraphy was about 
8,000,000. Even in one single exchange in Paris 2,500,000 joints 
had to be made to complete the work. This all showed that those 
who carried out this work for the convenience of the public should 
receive some consideration. An engineer had been defined to be 
one who applied the great forces of nature to the wants and wishes 
of mankind, and he ventured to think that there was no branch 
of engineering which bad done more to make life comfortable and 
easy than that connected with electric telegraph and telephones. 

Mr, J. E. Kingsbury said he had listened to the paper with very 
much pleasure, and was pleased to note the remark that the work 
connected with telephones was entitled to stand on a level with 
any other branch of electric engineering. The extent to which 
they were indebted to American contrivances had been referred 
to, but-he might point out that America was also indebted to 
England in many pointe. It was within his knowledge that the 
cable work between London and Birmingham had'attracted a good 
deal of attention from American engineers who had carefally 
investigated it, and who, he was sure, would be willing to give 
fall credit to the originators of the system. This cable work waa 
of quite a pioneer class, and would probably altogether change the 
conditions of long-line working. . 

Mr. Dane Sinclair said all who were familiar with telephone 
work must have listened to the paper with great pleasure. To 
him it had been quite a treat, because the exposition had been so 
simple, and yet eo complete, and he must congratulate both the 
author and his audience. Mr. Gavey had led them from theory to 
practice, and from the earliest practice to the very latest develop- 
ments, After dealing shortly with the instrument itself, he came 
to the part which required most attention, the switching arrange- 
mente, and on that matter he had brought them thoroughly up to 
date. As the chairman had said, the arrangements seemed very 
simple, but simple as the instrument before them appeared, when 
they thought of what a large exchange in Paris or London ia like, 
they would recognise that what was in principle simple enough 
must become extremely intricate. Last year he was in the States 
and eaw this new system of lamps and a common battery and was 
much taken with it, but was not sure that all the points had been 
considered which were necessary to make it suitable to a place 
like London. For instance, if one of the subscribers had two or 
three telephones in his office, how would you ensure that the right 
one was put in circuit when he was called up by the exchange? 
apan from this difficulty, he thought the lamp was a great 

v 


ance on the more mechanical systems previously in use. There- 


was nothing to make it excessively costly, and he had no doubt 
- that those who had charge of the telephone systems would gladly 


introduce anything which rendered the service more speedy and 
efficient. ; 

Mr. Stanley Flint said he would endeavour to give some answer 
to the queation of the chairman, why the telephone was unpopular. 
They had been shown an ideal system, but what they suffered 
from in London was a very inefficient system. As a subscriber for 
some years, he might say that he often found a difficulty in getting 
in connection with other subscribers, and was inconvenienced by 
being cut off in the middle of a conversation. If the system were 
more efficient, there would be more subscribere, though the 
charges were very high—much higher than in most Continental 
countries. The conetant '' Have you finished?” was very annoy- 
ing, but it was atill worse to be suddenly cut off even if you 
answered No.“ 

Mr. A. O. Granger said he was a user of the telephone on the 
other side of the water, and should be glad to know if any | Pr 
tion could be given of the different rates which prevailed in 
different places. He used the telephone in Canada, and in two 
places in the United States. In Philadelphia they paid 150dol. 
a year for one telephone ; in Montreal 40dol. ; and in Charlesville, 
a little town in Georgia of under 5,000 inhabitants, they only paid 
18dol. Generally when an article came largely into use it was 
cheapened, but in the case of telephones the reverse seemed to be 
the case, the highest rate being charged in the largest towne. 

The Chaj: man said he would leave Mr. Gavey, who had recently 
visited the States, to reply to the last question if he could, but 
with regard to the previous objection, as to the inefficiency of the 
system in operation in London, it was only right to point out that 
the instrument exbibited that evening was the very latest develop- 
ment, which had only been perfected within the last few months, 
and it was quite impossible for a private company, or even a 
Government department, to replace or renew their apparatus year 
after year to meet the wishea of an exacting public. He might 
say that of all the systems he had himself inspected the very worst, 
from an expert's point of view, was that adopted by the German 
Government in Berlin ; and yet, in spite of that, there was no town 
in the world where telephony was so popular. He did not say the 
London system was perfect, though he had inspected exchanges in 
London which were absolutely perfect according to the knowledge 
and experience of that time, and yet the public were di-satisfied, 
and said the system was inefficient. He had over and over again 
pointed out that the chief source of inefficiency in the telephone 
service lay with the users, and ic was the same with nearly all 
branches of the public eervice, such as telegraphs and railways. 
If an exacting public did not get everything absolutely up to 
date, they were dissatisfied and grumbled. Atiyone who was 
diesatisfied should not write to the papers and complain, but go 
to the nearest exchange and arket to be shown the working of 
the system; the more they understood it the better would they 
be able to use their own telephone, and the better they would be 

leased with the service. He would conclude by proposing a 

earty vote of thanks to Mr. Gavey. | | 

Mr. Gavey, in reply, said the newly deeigned method of auto- 
matic working which he had exhibited had only recently been 
introduced, and at present the demand on the manufacturers was 
so great that, huge as their factories were in New York and 
Chicago, they were doubling them in siz» in order to meet the 
American demand alone. At the large exchenges they were 
fitting them up as rapidly as poesible, and he believed in this 
country the National Telephone Company would soon have one 
fitted up in Bristol. With reference to Mr. Sinclair's question, 
curiously enough, there was more d. fficul y where a subscriber 
had two telephones in his office that if he had 20. In many of 
the large buildings which were so frequent in American cities 
there was & private wire exchange in the structure itself, to which 
all the offices were connected. In St. Louis, when a company 
erected a large building they nrovided a private wire exchange, 
and pub a telephone in every office, the use of which was included 
in the rent. Every tenant could communicate free of charge with 
everybody in the building. That private exchange was connected 
with the central exchange, and those who wanted to speak through 
the central exchange could do so on paying a toll for each call. With 
a system of that kind the signalling was very simple. Junction 
circuits were provided between the private wire exchange and the 
central exchange. Where a subscriber had two telephones alone 
he believed a method of signalling at both atations from the central 
batteries was now being evolved by the inventors, and he was told 
there was every hope of arriving at a satisfactory solution of the 
problem shortly. With reference to the question of rates in the 
United States and Canada respectively, he was not prepared to 
give avery definite reply. In the United States, at all evente, 
the master patents which controlled the telephones were in the 
bands of one large company, and until the last few years it was 
the practice to charge flat rates, which meant the same 
system as was in vogue here—an annual payment which gave 
the right to unlimited user. For various reasons very high ffat 
rates were charged, and the result was that the number of 
subscribers was somewhat limited, but in order to meet the 
demand of smaller users the various companies in most of the 
cities introduced what was termed the toll system Under that 
they charged a moderate rate—say, £20 per anuum—which gave 
the right to 600 or 700 conversations, with an extra charge for each 
call beyond that number. The result of that was very wonderful. 
He was told that one company in New York alone had 6,000 
additional subscribers in one year. He should imagine that in 
all probability the charge in Philadelphia was a '' flat rate," and 
in Charlesville a *' toll rate." S 

Mr. Granger said it was a flat rate there also. , 

Mr. Gavey said in that case he could not explain how such a 
difference arose, —— 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one Rilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 

Q'UBSTIONS. 

161. What is the best practical method of calculating the resist- 
ance and size of coils required for a motor-starting switch, 
giving due attention to accuracy and economy 1—W. L. G. 

162. Discuss the advantages and disadvantages of earthing the 


neutral in a three-wire system of distribution (a) at the 
station only, (b) at various points in the supply area. — E. M. 


ANSWERS. 

Question No. 155.—Describe in detail how you would carry 
out an evaporation test on a boiler in an electric light 
station fitted with feed-water heater. 

Best Answer to No. 155 (awarded 10s.).—It is difficult 
in a short article of this nature to deal satisfactorily with 
all the details bearing upon an evaporative test of a boiler. 
The writer proposes, however, to give a general outline of 
the method of procedure, going into details only on points 
of primary importance. The writer having had considerable 
experience in tests of a general nature, has become firmly 
convinced of the necessity for thorough organisation prior 
to the commencement of a test if satisfactory and reliable 
results are to be expected. In order to specify clearly our 
meaning, we may mention three very important provisions 
which should be made : (1) assistants to take observations, 
(2) forms of entry for observations ; (3) convenient arrange- 
ment of apparatus. 

1. The desirability for accuracy, and the frequent 
necessity for simultaneous readings, presente reasonable 
grounds for the assertion that within certain limite the 
success of the test depends upon an ample supply of 
assistants. N 

2. Forms of entry should be carefully drawn up before- 
hand, each prepared for a distinct series of observations. 
To each of these one observer should confine himself entircly, 
who, along with others assisting at the test, should previously 
have had their duties clearly explained. 

3. Under the third heading we include all such apparatus 
as may be requisitioned for the weighing of coal, measure- 
ment of feed water, etc. The arrangement of these should 
be conyenient, and conducive to an accurate and expeditious 
test. Suitable holes should be made in the flues for the 
insertion of thermometers, and for collecting a sample of 
the flue gases. The fuel should be fairly large, and clean. 
During the test it should be carefully weighed, and samples 
abstracted for analytical purposes and calorific tests. The 
calorific tests, and also the measurement of feed water, are 
referred to more fully below. The fires should be cleaned 
before commencement, and again towards the end of the 
trial, and all ashes and clinker carefully weighed in the 
latter instance. The water-level in the boiler or boilers 
should be as nearly as practicable the same at finish as at 
start of trial. We may presume the feed-water heater is 
of the economiser type. Precautions must be taken to 
prevent unobserved leakage by inserting blanking plates 
where necessary. Leakage at pipes or safety valve of 
economiser, or elsewhere, should be allowed for. 

With regard to the measurement of feed water, a most 
convenient arrangement is that of two tanks at different 
---levels, so connected that the upper, whose capacity must be 
known, may discharge into the lower, a larger tank, 
supplying the feed pumps direct. This arrangement is 
referred to by Ewing in his Steam-Engine," whence the 
accompanying sketch has been obtained. T, is the tank of 
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known capacity, or what is equally as good, may be 
mounted on a weighing machine, and supplied with a 
certain weight of water, which is then transferred by 
branch pipe, B P, to the lower tank, T}. This operation is 
continued throughout the test, and by noting the exact 
time when T, is filled and emptied, the number of o 

tions and the quantity of water used may be estimated. 


m nu 
» um (^ .) m 


In order to eliminate T; from the calculation, the test is 
started and finished with this tank full, accuracy on this 
point being prea on the pointer gauge at p. If, in 
consequence, T, remains partly filled, the remaining volume 
of water may be obtained by gauge, G, or if the measure- 
ment is by weighing, the weight of this excess must be 
ascertained and allowed for. The calorific value of the 
fuel is obtained by a calorimeter or fuel tester, such as that 
shown in the sketch herewith. The principle upon which 


this instrument is fuunded is as follows: Latent heat of 
steam = 966:6 B. T. U., say 967, and if we heat 967 parts by 
weight of water, raising its temperature 1deg. F. we have 
imparted to the water the equivalent amount of heat 
necessary to transform one part by weight of water at 
212deg. F. into steam at 212deg. F. The same quantity 
of water raised 10deg. F. in temperature would indicate an 
amount of heat equivalent to the transformation of 10 parte 
of water. This gives us directly the calorific value of the 
fuel, and, as the weights of fuel and water used are directly 

roportional to the latent heat of steam, we can read the 
indications of the instrument in terms of any convenient 
units. 

In practice it is convenient to use 2 grm. of fuel, and 
therefore by using 967 x 2 = 1,934 grm. of water the ratio 
remains the same es sketch). The apparatus consists of 
an outer glass jar carefully calibrated to indicate the level 
corresponding to 1,934 grm. The fuel tester, which is 
immersed in the water after the fuse is lighted, consists of 
an inner furnace, F, which contains 2 grm. of fuel under test 
and about 20 grm. to 30 grm. of oxygen mixture (three parts 
of chlorate of potash to one part nitrate of potash). The 
furnace, F, fits into strong clips on a metal stand, and over 
the whole is placed the combustion chamber, C B. This 
takes the bell-jar form as shown, has several perforations 
round the lower edge, and is fitted with an upright pipe 
and stop-cock. | 

As already pointed out, samples of the fuel should be 
selected in the course of the test, and should be as repre. 


sentative as possible. These must be ground and mixed 
and 2 grm. weighed out. This is then mixed with the 
oxygen mixture and the resulting powder carefully packed 
into the furnace. A small fuse is placed in the mixture 
and lighted, the combustion chamber placed over it, and 
the whole immersed in the water, with stop-cock closed. 
Initial and final temperature must be carefully noted, and 
10 per cent. is usually allowed for absorption of heat by 
the instrument. Here is an actual test of Welsh coal by 
Mr. F. W. Hartley, A. I. C. E.: 


Grammes of oxygen mixture to 2 grm, of coal. = 26 
Time of combustion in seconds. . .. = 65 
Degrees Fahrenheit rise in temperature + 10 per cent. 

for instrument * 14 4 


„. Weight of water which would be evaporated per 
pound of coal if water received all the heat of perfect 
np an MS = ]l4'ib. 
British thermal unite per pound of coal-1.934 grm. 
x 14*4deg. + 2 grm. of fuel 22. = 13,925 


The following data must be obtained during test, and 
while it must suffice for the present to enumerate them, 
they should, as already stated, be set forth on specially 
prepare’ sheets dealing with various sections of the test. 

hese do not include the numerous results which would be 
arrived at by calculation, but refer only to observations of 
the test. First, we have general observations regarding 
date, duration, and place of test, and normal temperature 
and pressure of atmosphere during test. Dimensions 
regarding heating surface of boilers and economiser, grate 
area and its ratio to heating surface, and so on should also 
be tabulated. The following are the principal observations 
to be taken during the test: mean steam pressure (by 
gauge); mean steam pressure (absolute); temperature 
corresponding to this pressure ; temperature of feed water 
entering economiser; temperature of feed water leaving 
economiser ; total feed water evaporated ; total coal used, 
including ash ; total ash obtained from coal ; total clinker 
obtained from coal; temperature of furnace gases at 
chimney base; temperature of furnace gases entering 
economiser ; temperature of furnace gases leaving 
economiser ; chimney draught. | 

From these observations and fuel tests already explained 
in detail the evaporative efficiency and many other results 
may be calculated. 

he issue of the thermal balance-sheet forms a fitting 
conclusion to such a test. This would involve the following 
returns (the figures are purely conventional): 


Cr. Thermal units. 
Calorific value of coal as per calorific test. 15,000 
Heat in coal, vapour, and aii . q . 150 

15, 150 


which represents heat available in furnace per pound of 
dry coal burnt. Temperatures measured, say, from 32deg. F. 


Dr. Thermal units Per cent. 
7 


. Heat absorbed by water in boilers............ 10, 604 0 
Heat absorbed by water in economiser. 7575 5 
F II, 3625 75 
Heat carried away by products of com- 
pp np A 212 
Heat carried away by air and vapour, etc. 1,287775  ...... 8:5 
„ co oie d INE EUN 2,499775 ...... 16:5 
Loes of heat by radiation, ashes drawn 
from furnace, imperfect combustion, and 
unaccounted four . e 1, 28775 8:5 
15,150 100 
A. M. O 


Answer to No. 155 (awarded 55.) .— In order to obtain 
reliable results from an evaporation test on a boiler, several 
preliminaries are necessary. The boiler should be let down 
some days before the test and thoroughly cleaned, the flues 
or tubes being swept or scraped inside and out, and all scale 
and mud removed; all defective joints should be made 
good, and the steam and water gauges tested. The appa- 
ratus required for the test will consist of a weighing 
machine, which must be placed near the boiler in order 
that the coal may be conveniently weighed before it is put 
on the fire; a water-meter, which must be connected to 


_ the feed pipe, between the boiler and feed heater, or what 
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is better, two tanks, the capacity of which has been care- 
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fully ascertained beforehand. These tanks are connected 
by cocks alternately to the boiler and feed-water supply, 
so that one is being emptied while the other is filling. This 
method is more reliable than using a water-meter, but the 
meter is less trouble. A good thermometer is required to 
show the temperature of the feed water. If tanks are 
used to measure the water the thermometer may be placed 
in one of them, but if a water-meter is used it must be 
placed in a tube projecting some distance into the feed- 
water heater and closed at the bottom end. Cotton wool 
should be fammed in round the thermometer to prevent the 
heat escaping. | 

A draught-gauge. will be needed to ascertain the draught 
in the flue. It consists of a long glass U-tube half filled 
with water, and baving a scale marked off in inches and 
tenths. One side of the tube is connected by a small pipe 
with the main flue between the chimney stack and the 
test boiler, and the draught read off in parts of an inch of 
water. | 

In order to measure the temperature of the flue gases a 
pyrometer will be required. It is placed in the boiler flue 


just above the damper so that the temperature of the gases 


may be ascertained just before they enter the main flue. 
For an ordinary evaporation test these instruments will be 
sufficient, but if it is desired to measure the percentage of 
moisture in the steam, a calorimeter will be required— 
Peabody’s throttling calorimeter is the best to use. 

For several hours previous to the test the boiler should 
be fired with the sime coal as that about to be used for the 
test, the water-level should be brought to the height at which 
it is found the boiler steams best, and the steam kept at the 
working pressure. The constant attention of a good 
firemen is necessary for a boiler under tes‘, in order that 
the steam pressure and water-level may be kept as uniform 
as possible. 

efore starting the test the fires should be cleaned, 
the ashes taken away, the thickness and condition of the 
fire noted, and the height of water in the gauge glass 
marked. The test may then be commenced by noting the 
reading on the water-meter, or height of water in tanks, 
the steam pressure, temperature of feed water, temperature 
of flue gases, and draught in flue. These readings should 
be taken at least every half hour, and every quarter of au 
hour if a very accurate test is required. The fires must be 
fed at a uniform rate, a little at a time, and the amount of 
coal put on each time carefully weighed and noted. The 
test should last for six hours at least—eight is better—and 
the fires must be cleaned at intervals when required, the 
quna of ashes and clinker removed being weighed and 
n 


oted. 

At the end of the test the height of water in gauge glass, 
the steam pressure, and thickness of fire should be as nearly 
as possible the same as at the commencement; the results 
of the test may then be worked out from the various 
readings and tabulated as follows : 


Duration of test. 

Kind of coal used. 

Average steam pressure. 

Average temperature of feed water. 

Average temperature of flue gases. 

Average draught in flue. 

Pounds of coal consumed (total). 

Pounds of coal consumed per hour. 

Pounds of ashes and clinker. 

Pounds of combustible (net). 

Per cent. of ash. 

Per cent. of clinker. 

Per cent. of moisture in steam. 

Pounds of water evaporated (total). 

Pounds of water evaporated per hour. 

Pounds of water evaporated per pound of coal under 
actual working conditions. 

Pounds of water evaporated per pound combustible under 
actual working conditions. 

Equivalent evaporation from and at 212deg. F. per pound 
combustible. 


The equivalent evaporation is always worked out in 
order that the performance of the boiler may be compared 
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on an equal basis with that of other boilers. 
formula is 


The 


Wi=WxH+32-t. 
966 


where W! = equivalent evaporation from and at 212deg. F., 
W =the observed evaporation per pound of combustible, 
H = the total heat of steam at the observed average 
ressure, ¿= the observed average temperature of the 
eed water, 966 = the latent heat in llb. pound of steam 
at atmospheric pressure. The value of H may be obtained 
from a steam table in any book on steam or boilers. 

If many tests are taken it is convenient to plot out the 
results as curves on squared paper, the curves being 
always drawn on the same basis. The evaporative power 
of any particular coal or boiler can then be seen at a 
glance. It is also useful to take note of the quantity of 
smoke produced, atmospheric conditions, etc. —R. S. 


Answer to No. 155 (awarded §s.).—An evaporation test 
of a boiler to be fairly representative must be carried over 
a moderately extended period, say of eight hours. To 
begin with, the boiler flues, brickwork, etc., are thoroughly 
heated up to their normal temperature some time before 
the test commences, and steam is raised to working pressure. 
Hither the coal used must be of some standard quality 
whose composition is fairly well known, or if another coal 
is used a careful analysis of it must be made and its 
calorific value determined, care being taken that the 
coal used in the test has no more moisture in it 
than the sample that was analysed. If it has, then, 
previous to the trial a small quantity must be taken, 
weighed, then dried and weighed again, and from the 
difference in weight the average amount of moisture per 
pound of coal can be ascertained, and the heat required to 
evaporate this must be deducted from the calorific value of 
the sample analysed. The feed water must be moasured 
from tanks which have been carefully calibrated beforehand, 
its temperature before and after going through the heater 
being ascertained. If the feed heater is of the live steam 
ty pe, the amount of steam used by it can be determined by 
either weighing or measuring the quantity of condensed 
water from its exhaust. In some instances the total quan- 
tity of feed water used by the boiler is taken as a measure 
of ite evaporative performance, but this may sometimes be 
totally incorrect, as it takes no consideration of the water 
carried into the steam-pipes by priming. To determine 
this factor some form of calorimeter test, as described in the 
Electrical Engineer of April 7 must be used, and from the 
percentage of moisture the total quantity of water carried 
over by priming can be arrived at. | 

During the trial at definite intervals the temperature of 
the escaping flue gases must be taken, and, if possible, a 
sample analysed ; from this the heat lost in the escaping 
flue gases and also by incomplete combustion is determined. 
The heat lost by radiation is found by noting the quantity 
of coal used to keep the water up to boiler pressure when 
the stop valve 1s closed, care being taken tbat the safety 
valve does not lift. At the beginning of the trial the fires 
used for getting up steam in the boiler must be drawn, 
and a fresh start made with the coal which has been 
weighed. At the conclusion they must be again drawn, 
the combustible matter separated from the clinker and 
ash, weighed, and deducted from the total coal used. 
During the trial care must be taken to keep the fires in 
such a condition, and to regulate the amount of air admitted, 
80 that the best effect is got from the coal; this is best 
determined by analysing the flue gases as mentioned above. 
Finally, the quantity of water in the boiler at the beginning 
and end of the test must be exactly equal. The results 
of the trial should then be tabulated somewhat as follows : 


Results of Test 
Duration of test ........... eese hrs. 
Maximum evaporation ................ eee Ib. 
Steam pressure and corresponding temperature...... du 
Feed water use. e Ib. 
Steam used in heate rr . Ib. 
Temperature of cold fed... deg. 
To coal used *90996099000006000009900600609066600€0025060000000€0090926€ 15. 


Ashes and clinker 
Coal per square foot of grate per hour 
. efficiency in pounds of steam per pound 

fr ⁰⁰⁰ Peng — 
Deducting amount used in heater 
Equivalent evaporation at 212deg. per pound of coal 
Pounds of steam per square foot of heating surface... lb. 
Total thermal efficiency of combination ............... yA 
Heat Balance-Sheet. 

By dry steam 
steam to heater.. Qra 
„ flue gases F 
„ incomplete com- 

bustion i 
» radiation ......... Qe 
„ unaccounted for Qu 


€e06090€09060989€00€939709200€909 


To calorific value of 
coal 


ee e990900900999080 93 


Q 100 
Total thermal efficiency 


Q 100 
* 
Q 

—H. F. E. B. 

Question No. 156.—When a dynamo (shunt-wound) is to be 
rewound to give double its former voltage, how could the 
rewinding of the field magnets be dispensed with ? Discuss 
the dangers of separate excitation in this case. 

Best Answer to No. 156 (awarded 10s.).—There are three 
ways of accomplishing this : 

1. An extra resistance equal in amount to the resistance 
of the low-volt shunt may be connected in series with the 
latter, so that though the terminal volts are doubled, the 
shunt current and the ampere-turns remain unaltered. 
The objection to this method is of course that the excita- 
tion losses are doubled. 

2. The shunt may be separately excited at the old 
voltage. This will improve the regulation of the machine, 
reducing the voltage drop from no load to full load at 
constant speed from, say, 10 per cent. to 5 per cent. or 
6 per cent., but just on this account it will aleo reduce 
the safety of the machine on accidental short-circuit. 
When an ordinary shunt machine is short - circuited 
the current first increases to a certain point, and 
the terminal volts at the same time fall off, until 
the armature back ampere-turns due to the increased 
current just cancel the shunt ampere-turns (which have 
themselves been greatly reduced by the falling terminal 
volts), and then, since the unstable part of the saturation 
curve will have been reached, the machine loses its field 
and the current drops down to zero. Now, if the short- 
circuit occurs on a separately excited machine it will be 
seen that the armature current must increase until the 
armature reaction so far reduces the magnetic field that 
only just enough voltage is generated to maintain that 
current through the resistance of the armature winding. 
Then the system is quite stable again, and this short-circuit 
current will pass as long as the Ses keeps running. 
This is a very different case to the plain shunt machine, for 
in the first place the maximum armature current is much 
larger, since it has to cancel the full field instead of the 
weakened field, and then also, as there is no possibility of the 
separately excited machine losing its field, the short-circuit 
current, instead of being momentary, is continuous, and 
puts the armature in great danger of burning up. When 
shunt machines are running in parallel their fields are 
practically separately excited off the ’bus bars, so that a 
separately excited dynamo and a shunt one are practically 
identical as far as parallel running is concerned. 

5. The remaining method is to excite the shunt by the 
third brush arrangement recently patented by Mr. W. B. 
Sayers. A small carbon brush is arranged to collect current 
off the commutator at a point about midway between 
the two main brushes, aud the shunt winding (requiring 
half the terminal volta of the machine for its full excita- 
tion) is connected between the extra brush and the 
main brush ahead of it in the direction of rotation. 
This arrangement is not only free from all the objections to 
separate excitation, but has also the useful property of 

iving the machine an almost level characteristic, for as the 
foad increases and the main brushes are shifted forward 
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(the extra brush remaining fixed), the voltage across the 
shunt increases. Though one might expect the small 


E x TJA BRvsw 


brush to give trouble by sparking, it is found to work 
quite satisfactorily in practice.—Q. 

Answer to No. 156 (awarded 58.).— The answer to this 
question depends on the conditions under which it is pro- 
posed to run the rewound dynamo. If it is a separate 
machine, running by itself, the only method of dispensing 
with rewinding the field magnets would be to insert in 
the field circuit a resistance equal to that of the field, and 
capable of carrying the normal exciting current. This, 
of course, assumes that the armature has been rewound 
with double the number of bars, so as to give double its 
original voltage when running at the same speed and in the 
same field. This method cannot, however, be recommended 
owing to its inefficiency, and as a rule it would be found 
advisable under these conditions to rewind the field for the 
increased voltage. i 

It may be, however, that the rewound machine is to run 
in connection with others, and that the original voltage of 
the machine is available for exciting it. The only danger 
which this method of separate excitation is liable to, which 
does not equally apply to the self-excited machine, is that 
the mashine may be put on to the mains before its field is 
- excited. This, of course, amounts to short-circuiting the 
mains, with probably disastrous results. In the self-excited 
machine, if it is not already excited when put on to the 
mains, it quickly becomes so, and the worst effect that is 
produced is that of switching on a motor without any 
starting resistance. This danger is readily obviated 
by having an interlocking arrangement so that the main 
switch cannot be closed until the shunt circuit is made, nor 
can the shunt circuit be broken until the main switch is off. 
This arrangement will give perfect safety if the machine is 
excited off one side of the mains of a three-wire system. 
. Another case, however, may happen—viz., the rewound 
dynamo may be excited off a separate machine. Under 
these circumstances it might, of course, happen that the 
exciting machine is not running, and that although the field 
switch is closed the field is not excited. An additional 
safeguard is required under these conditions, consisting of 
a magnetic arrangement in which not only must the field 
switch be closed, but the normal current must flow through 
the field before the main switch can be closed. —R. W. 


COMPANIES’ MEETINGS AND REPORTS. 


CUBA SUBMARINE TELEGRAPH COMPANY, LIMITED. 


The ordinary general meeting of this Company was held at the 
offices, 58, Old Broad-streeb, on Wedneaday. 

Mz.C. W. Parish, who presided, said their six months’ working 
had given them very eatisfactory returns, after making due allow- 
ance for the accounts outstanding with the Spanish Government. 
The receipte were exceptionally e on account of Government 
business, and must not be regarded as a normal revenue. He 
would like to put on record that they were of opinion that the 
Spanish Government had treated them very fairly. There was, 
however, a sum still outstanding, which they should not put into 
the balance-sheet until it had been e but they had prac- 
tically agreed with the Government as to the amount which was 
to be paid. The United States authorities were still examinin 
the rights granted to different oompanies in Cuba. He trus 
that ab their next meeting he would be able to inform them that 
their concessions had been duly ised. 

2 Keith seconded the adoption of the report, which was 
Carried. 


ELMORES GERMAN AND AUSTRO-HUNGARJAN METAL 
COMPANY, LIMITED. 


The eighth annual meeting was held at Winchester House on 
Wednesday, Mr. John MacFarlan, chairman of the Company, 
presiding. 

The Chairman said he much regretted the failure of the 
attempted conversion, as ib undoubtedly was in the interest of 
everyone connected with the Compeny to reduce the rate of 
interest from 8 per cent. to 6 per cent., but they would ask 
the debenture-holders to defer the redemption until July 1 
of next year. The loans to the Metall Company had increased 
very considerably, and since Dec. 31 they had taken a 
further mortgage for £10,000 upon the property at Schladern, 
bringing up the total amount of mortgages to £50,000. A con. 
siderable improvement had teken place in the Metall Company's 
accounts, but with regard to the sales they musb confess their 
disappointment notwithstanding the improvement. The general 
expenses in the profit and loss account of the Metall Com- 
pany were larger than those of laso year, and on the other 
side the general charges of the Austrian Company were 
less, notwithstanding the greatly increased debenture interest. 
The result of the trading of the Metall Company was that, with 
the balance brought forward from the previous year, a net profit 
of £8,395 was made, and at the general meeting, held last month 
in Germany, a dividend of 25 per cent. had been declared, which 
gave this Company about £7,335. Of the balance, they had carried 
5 per cent. of the net profit to reserve, paid the commission due 
to the works manager, and carried forward about £332 to the next 
account. After deducting the London charges, amounting to 
£3 235, there was a balance of £4,100, out of which they proposed 
a dividend of 3s. per share on the preference shares. Their 
copper purchases amounted to over £5,000 per month. They 
hoped by the issue of the debenture stock to the full figure 
of £75,000 to be able to meet the copper requirements for the 
year. The rise in the price of copper had not so far affected them 
to any appreciable extent, as they bad anticipated it last Decem- 
ber and purchased supplies for January and February at an 
average price of about £57. 108. per ton, which, of course, was a 
very favourable price, as copper touched £75 during that period. 
They had solved, so far as he knew, the problems connected with 
the process, and for a considerable period had produced copper of 
a quality that had, he believed, never been equalled when pro- 
duced on a commercial scale. They were erecting more tanks, 
which would increase the outpub by about three tons per week, in 
addition to extensions and improvements which would add to the 
more economic working of the process. 

The report, etc., were adopted. 


CHATHAM, ROCHESTER, ETC., ELECTRIC LIGHTING 
COMPANY, LIMITED. 


The annual meeting of the shareholders of this Company was 
held at the Sun Hotel, Chatham, on Tuesday. 

Mr. H. Jasper, who presided, in moving the adoption of the 
report referred to the great improvement in the position of the 
Company, which had made a profit during the year, and gave 
particulars of the additional plant the directors were erecting for 
the purpose of meeting the increasing demands of customers, and 
also for providing an all-day supply. 

The report and accounts were adopted, and the retiring direc- 
tors, Messrs. F. U. Fuller and F. Jasper, were re-elected, also the 
auditors, Messrs. G. F. Butts and R. Watson. 


EASTERN TELEGRAPH COMPANY, LIMITED. 


The half-yearly meeting of the shareholders of thie Company 
was held at Winchester House on Wednesday, under the presi- 
dency of the Marquis of Tweeddale. 

The report and statement of accounts, already published by us, 
were adopted. 

The Chairman said nothing had been done as to the alternative 
cable to Australia vid the Cape. These matters were before the 
various Governments, and would be settled within the next six 
months. The tariffs over the whole of their Company’s system 
had been reduced, and their charges would compare favourably 
with any other cable tariffs in the world. Marconi’s system of 
wireless telegraphy would be of use for making short connections, 
and it was possible the cable companies might employ it as feeders 
for their main lines and for their connections. "That it would ever 
successfully compete with submarine cables was, in the opinion of 
the most competent authorities, in the highest degree improbable. 


GUILDFORD ELECTRICITY SUPPLY COMPANY, LIMITED. 


Directors: Dr. F. R. Russell, Guildford (chairman); A. F. 
Asher, Esq., Guildford; J. M. V. Money. Kent, Esq., Twickenham; 
Leonard Ashby Ellis, Esq., Guildford; Charles James Scott, Esq., 
Guildford; Edward S. Baring-Gould, Esq., Box Grove House, Guild- 
ford. Solicitor and secretary: W. J. Perkins, Esq., Guildford. 

Report of the directors (with abstract of accounts) for the year 
ended Dec. 31, 1898 : MED 

The directors are pleased to be able to point out that the balance 
of profit on the revenue account, after taking into consideration the 
allowance of £150 for depreciation, amounts to £149. 2s. 8d. In the 
net revenue account the directors have written off £77. 14s. 6d., 
being 20 per cent. of the amount charged to . expenses, 
to the end of 1898. Since the general meeting last year the directors 
have had mains laid in London - road and parte of Edgeborough:- 


546 


THE ELECTRICAL ENGINEER, APRIL 28, 1899. 


road and Clandon-road, also in Park- street, Bridge-street, Onslow- 
street, and Chertsey-street, and they have authorised the laying 
aydon-place, Martyr-road, York-road, Epsom- 
road, and further part of Edgeborough-road. This extension of 
mains has necessitated further expenditure in machinery and plant. 
There are now 79 contracts with customers for supply of energy 
for electric lighting, as againat 52 in March last year. 
the old customers have largely increased the number of their 
lights, and the directors are expecting several new customers 
ear reduced the 
. per unit, with 
varying discounts, to 6d. net, and hope that this change will in 
the long run prove beneficial to the shareholders as well as 
to the customers. It will be necessary for the Company to con- 
tinue spending more capital for mains, machinery, an 
for this purpose further capital is required. Shareholders are 
er that the necessity of 
paying commission for placing freeh capital may be avoided. In 
view of the probable increased demand for electric energy in the 
near future, the directors are now applying to the Board of Trade 
for an extension of the Company's area of supply, and hope to 
the present seasion of Parliament 
rishes adjoining the borough of Guildford within a 
resent area. It 
is considered most important for the future of the Company that 
e obtained. The directors have elected Mr. 
Edward S. Baring-Gould a director in the place of Mr. Sidney 
Sbarp, who retired in March, 1898. The retiring directors are 
Mr. Leonard A. Ellis and Mr. Charles J. Scott, both of whom offer 


of further mains in 


shortly. The directors have during the past 
price of current for lighting pur from 


asked to increase their holdings, in o 


obtain an order darin 
the rural 
radius of three or four miles to the Company's 


this extension should 


themselves for re-election. 


REVENUE ACCOUNT. 
Dr. Generation of Electricity. 
Coal or other fuel, including dues, 
carriage, uploading, storing, and all 
expenses of placing the same on the 


Lir, c ————— £199 13 3 
Oil, waste, water, and engine-room 

inii epe n 29 9 5 
Wages and gratuities at generating 

FUTT mM — — M 163 2 2 
Repairs and maintenance q . 10 711 


. Repairs, maintenance, and renewals of apparatus at 
distributing stations 
Rente payable 


e,. e e EOC ORO SHC CEE & €969€0600609 O08 


**e«€"0e06090600€056000€06060006€02000»060000€0089000*»0€0900006020909092008 


Rates and taxea.............. e seseo seoses 11 7 10 
Management Expenses. 

Salaries of engineers, secretary, and 

accountants eene eene eene 124 1 10 
Stationery and panting —(——— 13 15 9 
General establishment charges ........ 4. 10 6 7 
Auditors of Compaq 10 10 0 
Auditor n under the provisions 

of the order. ves esd eee eb eee 0 0 


La sos no Me a aa 
Depreciation in respect of works, buildings, plant, 

machinery, e «⁊«ĩ]i1 o eV Co oaa rae 
NoD tp MX 888 € 


Cr. 
Sale of current per meter at 8d. and 6d. per B. T. U., 
erp jq m 1 855 
Rental of meters on coneumers' premises 
Sale and repairs of lampe ............. . . 8 
Rents receivable 


GENERAL BALANCE-8HEET, 
Liabilities. 
Capital account — amount received................—....... 
Sundry tradesmen and others, due on construction 
of plant and machinery, fuel, stores, etc., to 
Dec. 31; 1898 2. vibes och Pelr Ve vibe x ERA IRE OTRA Ya vid 
Sundry creditors on open account. . 
Sundry creditors for house connections 
Depreciation fund account 


Assets. 

Capital account —emount expended for works ...... 
Stores on hand at Dec. 31, 1898: coal, £23. 10s. ; 
oils, waste, etc., £2. 5 2 
Preliminary expenses (less 20 per cent. written off) 

Sundry debtoro for current supplied to Dec. 31, 
1898 
Insurance paid in advance e . 
Cash ab bankerttttteeeee . e 
Cash in hand 
Balance from net revenue accounb ... TRES 


2 
0 
0 
9 
788 13 6 
8 
2 
d 


£11,692 11 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH COMPANY, LIMITED. 


Lord Tweeddale presided over the ordinary meeting of this 
Company, held on Wednesday at Winchester House, and in moving 
the adoption of the report, already published by us, said (according 
to the Financial News), with regard to wireless telegraphy, it was 
not surprising that investors, who had hitherto regarded cable 
securities as among the soundest in the market, should have been 
startled and alarmed. It was true that messages could be sent 
without wires between two places not very far apart, and it 
was hastily inferred that the same could be accomplished equally 
well over long distances. In consequence, a few shares had 
been thrown on the market, and this had caused a serious 
fall, recalling what occurred when electricity became a com- 
petitor of gas. Prof. Marconi’s system was interesting from 
a scientific point of view, and in practice would be of consider- 
able value for shipping and a cea purposes ; but that it 
would successfully compete with submarine cables was, in the 
opinion of those most competent to form one, in the highest degree 
improbable. Since he last addressed the shareholders the news- 
papera had contained many references to developments in the 
United States Congress and elsewhere in connection with the 
laying of cables across the Pacific Ocean. Nothing, however, was 
settled by Congress before it adjourned last month in reference to 
the American project, and, judging from replies to questions in 
the House of Commons, the ‘‘all-British Pacific scheme had not 
yet advanced beyond the consideration stage, nor had any arrange- 
ment yet been come to in regard to the proposal which the Eastern 
Extension and associated companies submitted to the Imperial and 
Australasian Governments about two years ago for an all-British 
alternative cable to Australia vid the Cape. 

Mr. F. A. Bevan seconded the motion, and it was carried. 


Some of 


plant, and 


ding 


CONSOLIDATED TELEPHONE CONSTRUCTION AND 
MANUFACTURING COMPANY, LIMITED. 


The adjourned general meeting of this Company was held on 
the 20th inst. at Winchester House, Mr. d. Lee Fitzgerald 
presiding. 

Mr. Lawson, a member of the committee, said that they were 
strongly of the opinion that a change in the management was 
wanted. The committee proposed that two of the directors should 
retain their positions, And. that room should be made for two new 
directors. He moved a resolution approving of the report of the 
committee, and expressing the opinion that the voluntary winding 
up proposed by the directors was uncalled for and unneceesary. 

The Chairman said that, leaving out of consideration the question 
of directors, the committee's report amounted to a recommendation 
to the shareholders to appoint an electrician and a works manager 
and to get a traveller, and the proposals which he had himself 
made in hia circular reply amounted to precisely the same. The 
whole aspect of mattera concerning the telephone industry had 
changed since their last meeting in August in consequence of the 
action of the Post Office authorities, 

An amendment, ‘‘ That the report of the committee be received 
and their suggestions carried out in the mode proposed by the 
chairman in the first five paragraphs on p. 4 of the circular 
issued by that gentleman was lost by one vote, and the original 
motion was carried. 


163 14 
2 19 


150 0 
7 10 


149 2 ORIENTAL TELEPHONE AND ELECTRIC COMPANY 


The fifth ordinary general meeting of this Company was held 
on Wednesday, Sir Auckland Colvin in the chair, when the report 
(already published by us) was adopted. 


£937 16 
£ B. 


Darlington.—The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same, a$ 
their electric generating station. 


831 0 8 — ̃ Ó(—— n — 
61 9 2 
a 13 : CONTRACTS FOR ELECTRICAL SUPPLIES. 
017 0 
28 16 0 CONTRACTS OPEN. 
Reigate,—The Town Council are prepared to receive tendere 
£ d. | for the supply and erection of various electric plant. Tenders by 
10,792 0 0 | May 1. 
Edinburgh.—The Council are prepared to receive tenders for 
the supply of copper strip for electric conductors. "Tenders by 
560 3 1 | May 15. 
17 8 8| xing's Lynn. The Corporation are prepared to receive tenders 
13 0 0] for the electric wiring and fittings of the Lynn Technical Schools 
150 0 O | by May 16, 
£11.692 11 9 Derby.—The Corporation invite tenders for the works in the 
: superstructure in connection with the extensions to the electric 
10 a 7 E lighting station by May 8. 
' London, W.—The Hammersmith Vestry invite tenders for 
95 15 0 | erection of the buildings upon land adjoining the present electric 
310 18 3 lighting station by May 10. 
Epeom.—Tbhe Urban District Council are prepared to receive 
tenders for the supply and erection of various electric plant. 
420 19 0 ; 
57 18 4| Tenders by 12 o'clock noon on May 8. — 
719 London, E. C.—The Directors of the Great Eastern Railway 
142 8 0 | Company are prepared to receive tenders for the supply of various 
17 18 2 | stores and materials, Tenders by May 11. 
222 19 8 
9 


Tenders by May 30. 
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St. Marylebone.—The Guardians invite tenders for electric 
light wiring and fittings for the new front blocks of their work- 
oe. Northumberland-street, W. Tenders by 10 a.m. on 

ay 8. 

St. Pancras.—The Veatry are prepared to receive tenders for 
supplying and fixing additional plant at the Regent’s Park 
electricity works, comprising dynamos, engines, etc. Tenders by 
12 o'clock noon on May 16. 


Salford.—Tenders are invited for supply of 5,000 tons of steel 
tramway rails, 7in. deep, 105lb. per lineal yard. Particulars ma 
be obtained ab the Borough Engineer’s Office, Town Hall, Salford. 
Tenders by May 9. 


Paris.— Tenders are invited for 666,400 yards of electric cable, 

per insulated, in 72 lots. Specifications, etc., are to be obtained 

rom, and Lenders addressed to, Post and Telegraph Department, 
Rue de Grenelle, Paris, by 11 a.m. on May 4. 


Boiton.—The Bolton Corporation invite tenders for the work 
required in laying the tramway rails in Lostock and Horwich. 
1 etc., may be obtained from the borough surveyor, 

. W. H. Brockbank, Town Hall, Bolton. Tenders by May 1. 


Almaden del Azogne (Spain). Tenders are invited for an electric 
lighting installation, and the preliminary deposit required is £60 
to £100. Specifications, etc., are to be obtained from, and tenders 
addressed to, the Syndaco of the above town by noon on May 19. 


Tarifa (Spain).—Tenders are invited for public electric light 
installation, and working of the same for 20 years. The deposit 
required is 5 per cent. of the tender. Specifications, etc., are to 
[s 5 from, and tenders addressed to, the Syndaco, Tarifa, 

pain. | 

Teneriffo. — Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776,214 pesetas een £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 


Almodovar del Campo (Spain).—Tenders are invited for the 
installation of electric light and the working of same for 20 years. 
The deposit is £100. The annual income is estimated at £400 
Tenders may be addressed to the Ministerio de la Gobernacion, 
Madrid, or to the municipal authorities at the above place, pro- 
vince of Ciudad Real, by May 5. 


Southampton.—The Corporation invite tenders for electric 
lighting, wiring, and fittings for the Municipal Lodging-House, 
Southampton. Specifications, etc., may be obtained from Mr. 
W. B. G. Bennett, borough engineer, Municipal Offices, South- 
ampton, on permet of £1. ls., which sum will be refunded on 
receipt of a bona fide tender. Tenders by May 5. 

Hampstead.—The Vestry invite tenders for the supply, delivery, 
and erection of electrical pens including eteam alternators and 
engines, switchboard panels, boilers, feed-water heaters, vertical 
steam feed pumps, exciter, water-softening plant, air pump and 
condenser, Green's economiser, and overhead travelling crane. 
Particulars may be had of Mr. A. P. Johnson, vestry clerk, to 
whom tenders must be sent by 12 noon on May 18. 

Southampton. —The Corporation of Southampton invite tenders 
for the reconstruction of about 13 miles of tramway on tbe Shirley 
route. Specifications, etc., may be obtained and plans inspected 
on or after 20th inst. ab the offices of the consulting engineers, 
Messrs. Kincaid, Waller, and Manville, 29, Great George-atreet, 
Westminster, on payment of £3. 33., which will be returned on 
receipt of a bona fide tender. Tenders before noon on May 2. 


Perth. 5 will be received at the City Council Office 
from persons desirous of applying for a concession for the installa- 
tion and working of a system of electric lig ting for the municipal 
buildings and streets of the city of Perth, as well as house-to- 
house lighting. Conditions of contract and full particulars may 
be obtained on application to the Agente-General for Weatern 
Australia, 15, Victoria-street, Westminster, London, or Gordon 
Anc aon St. Bride-street, Ludgate-circus, E. C. Tenders by 

ay 2. 

Fleetwood.—The Urban District Council invite tenders for the 
following: (Section 1) cast-iron lamp pillars and brackets; (2) 
street lamps for electric incandescent street lighting ; (3) arc lamps 
and posts; (4) installation of wiring, switchboarde lampe, etc., 
for the electric lighting of the town hall, Fielden free library, 
public market, and slaughter-houses. Specifications, etc., can 
obtained from Mr. Thomas Barton, Ainsworth-atreet, Blackburn, 
on payment of £2. 23., which sum will be returned after a bona fide 
tender has been received. . Tenders by May 16 


Prestwich. — The Committee of Visitors of the Prestwich County 
Lunatic Asylum invite tenders for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
storage batteries, and wiring for an electric light installation. 
Firms desiring to tender are directed to send their names, with 
a statement of the parta of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princess-street, Manchester: 
or to Messers. Hopkinsons and Talbot, 26, Victoria-etreet, London, 
S.W. "They will then be informed when the specifications are 
ready for issue. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection and the carrying out of work 
in connection with the electric lighting of the pariah to specifica- 
tions as follows : (Specification No. 1) feeders, distributing mains, 
and arc light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamos and engines. Specifications, ete., 
may be obtained from the Vestry Clerk at the Municipal Build- 
ings, Lavender-hill, S. W., on payment of £3. 38. for each speci- 


fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, West- 
minster. Tenders by 12 noon on June 7. 


RESULTS OF TENDERS. 


Chatham.—The Town Council have accepted the tender of 
Messrs. Stevens and Barker, at £827. 10a., for the electric wiring 
of the new town hall and for providing electrical fittings. 


Basingstoke.—The Town Council have accepted the tender of 
the National Telephone Company, amounting to £65, for establish- 
ing a system of electric bella between the station and the members 
of the fire brigade. 


Brighton.—The Corporation have accepted an offer from the 
Tudor Accumulator Company, Limited, who will purchase the 
lead of the old battery and supply a more modern battery of a 
capacity of 400 amperes. The price of the battery is £727 net. 
The old material is estimated to bring in £250 to £300. 


Bangor.—The City Council have accepted the following tenders 
for electric lighting plant : 


British Insulated Wire Company, mains and branches £3,858 0 0 
J. Hamilton and Son, buildings . .. . 2,920 0 0 
J. Fowler and Co., steam dynamos, etc.................. 2,143 0 0 
R. Hornsby and Sons, boilers . . 1,490 15 0 
Mirrlees, Watson and Yaryan Company, steam. 

,, e E vo sae Ge anseen 1,157 0 0 
Chloride Electrical Syndicate, accumulators........ ... 920 0 
Dobson and Curtis Bros., switchboard, eto 50311 7 


BUSINESS NOTES. 


Exeter.— The City Council intend to borrow £10,000 for 
extensions, 

Leicester. — The Town Council have made a net profit of £645 
on electricity during the past year. 

Taunton.— The Town Council have decided to borrow £10,000 
for condensing plant and extensions. 

Eocles.—' The Board of Trade have issued a provisional order to 
the Corporation under the Tramways Act, 1870. 

Woking.—The question of purchasing the electric light installa- 
tion has been definitely negatived by the Council. 

Chelmsford.— We underatand that the Council intend to offer 
£21,000 for the electric lighting company's undertaking. 

Parliament, —The Mansfield and the Wath-upon-Dearne electric 
lighting orders have passed the examiners of private Bills. 

Eastbourne.—A meeting of ratepayers was held on Monday to 
protest against the introduction of tramways into the town. 

Personal.—Mr. S. Kirkwood, of Edinburgh, has been appointed 
assistant electrical engineer to the Lancaster Town Council. 

Redrath.—The Urban District Council has asked the Lighting 
Committee to draw up a report as to the electric lighting of the 
town. 

Lovenshulme.—The Corporation are busy with the electric 
supply plant. Cables have already been laid along Slade-lane and 
up Park-grove. 

I;fracombe.—The Council have decided themselves to carry out 
the work of electric lighting. Mr. Trentham will be the con- 
sulting engineer. 

Wallsend.—We learn that the Wallsend Gas Company are 
giving careful consideration to the matter of using the refuse for 
the production of electricity. 

Croydon.—4A new arc lamp is to be erected in Dennett-road, 
and four existing ordinary gas Aue in the same road are to be 
changed to incandescent electric lights. 

Dollar.—The Burgh Commissioners have agreed in principle to 
approve of the introduction of the electric light pending a scheme 
being paid before the Commissioners by Mr. Purvis. 

Ross.—The Urban District Council have decided to obtain 
expert advice re an application made by a syndicate anxious to 
obtain a provisional electric lighting order for the district. 

Worksop.—In connection with the electric lighting order of the 
Urban District Council, it is reported that the final proofs are now 
lodged with the Board of Trade, and everything is complete. 

Newcastle.—We are informed that the London Chamber of 
Commerce, who had petitioned the Newcastle Tramways and 
Improvement Bills, have now asked leave to withdraw their 
opposition. 

Glossop.—The clause giving the Corporation permission to 
transfer their electric lighting powers, which had been struck 
out of the provisional order by the Board of Trade, has now been 
reinstated. 

Luton.—The Town Council on Tueeday rejected the offer of a 
company to purchase the electric light provisional order, and 
adopted a scheme for undertaking the work themselves at a cost 
of £20,000. 

Johannesburg.— We learn that the employ of white men as 
stokers for the electric power company has resulted in considerable 
raving of fuel, more uniformity in steam pressure, and better 
working of the whole plant. : 

Carlisle.—The current was turned on at the electric lightin 
station this week, and the light produced was of a steady an 
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satisfactory description. The arrangements for lighting the city 
are being rapidly completed. 

Hawick.—The Board of Trade have issued a provisional order 
to the Urban Electric Supply Company, Limited, authorising 
them to supply electrical energy for public and private purposes 
within the whole of the burgh. 

West Her tlepool.— Mr. R. H. Bicknell held a Local Govern. 
ment Board enquiry on Wednesday into the application of the 
Town Council to borrow an amount including £10,272 for purchase 
of refnse destructor in Burn-road. 

Dawlish.—Mr. Taylor, electrical engineer, attended the last 
meeting of the Council, and said he considered that Dawlish was 
favourably situated for an installation of the electric light, for 
which he estimated the cost at £2,700. 

Appointments Vacant.—An electrician is required to take 
charge of colliery lighting and motors.—A foreman is wanted in 
winding-shop in North of England. Particulars of these and 
other vacancies will be found elsewhere. 

Wimbledon.—The charge for electricity for motive power has 
been fixed ab 3d. per unit. Applications have been received for 
current for private lighting amounting approximately to an 
equivalent of 5,500 to 6,000 8-c.p. lampa. 


Lynmouth. A new turbine has just been put down in the: 


electric lighting station at Lyamoutb for driving the pump which 
forces the water up to the high-level reservoir. The turbine is of 
the Girard type, and hails from America. 

Durham.—At their meeting on Wednesday the County Council 
refused to allow the Imperial Tramways Company to lay an electric 
cable from Stockton along the main road to Darlington for the 
purpose of supplying power to the proposed light railway. 

Rotherhithe.—The proposal to the effect that the Vestry apply 
to the Board of Trade for a provisional order to enable them to 
supply electricity for private and public purposes within the parish 
has been postponed for 12 months, in view of the London Govern- 
ment Bill. 

Nuneaton and Chilvers Coton —The Nuneaton Electric Com- 
pany have been approached with a view to the disposal of their 
undertaking now instead of at the expiration of 10 years, and a 
committee bas been appointed by the Urban District Council to 
consider the matter. 

Aberdeen. — The terms of the provisional order obtained from 
the Board of Trade authorising the Corporation of Aberdeen to 
proceed with various works in connection with the tramways 
undertaking, chiefly the laying of the new electric line to 
Woodside, have been published. 

Maidenhead.—'The report of the Electric Lighting Committee 
referred to in our last issue has been adopted, and a ballot of the 
ratepayers will be taken to ascertain whether they are in favour of 
the electric lighting scheme being undertaken by the Corporation 
or by a private trading company. 

Swansea.—The British Electric Traction Company intend to 
apply for powers to extend their electric tramwaya from their 

orriston terminus through Woodfield street and across Morriston 
to Clydach and Pontardawe, and very probably right through the 
valley. The different local bodies are giviog their support to the 
scheme. 

Drake and Go: ham. — We are informed that owing to the 
increased demand for the Jandus arc lamp Messrs. Drake and 
Gorham have taken the Hartham-road Worke at Holloway. The 
special plant erected by the Company at the works hitherto leased 
by them from Messrs. Johnson and Phillipe will be removed from 

arlton to Holloway. 

Helifax.—The Tramways Committee of the Town Council 
received deputations last) week from the Queensbury and 
Northowram District Councils, who made application that the 
Corporation tramway system should be extended to their respective 
districts. The Tramways Committee promised to view the districts, 
and give an early answer. 

Shropshire Electric Light and Power Company, Limited.— 
The Corporation of Shrewsbury having purchased this company's 
undertaking, and entered into possession at the commencement of 
this ie the voluntarily winding up of the company has now been 
decided upon, and Mr. Naunton (secretary) has n appointed 
liquidator for this purpose. 

Wigan.—We understand that Mr. Bishop H. Collings, late 
resident engineer at Leyton, has resigned his position, and been 
appointed borough engineer of Wigan. He is now preparing a 
comprehensive scheme of electric lighting and traction, which will 
be submitted to the Municipal Council before very long. We wish 
Mr. Collings every success in his new position. 

Durham Electrical Power Distribution Company. —This Com- 
pany has been registered, with a capital of £100,000 in £10 shares 
(5,000 preference), to carry on the businees of electrical engineers, 
electricians, contractors, suppliers of electricity, manufacturers of 
electrical ap tus, mecbanical and chemical engineers, tramway 
and light railway proprietors, carriers of passengers and goods, etc. 

Islington. — The Electric Lighting Committee have been 
instructed to report as to the desirability of extending the electric 
light to the following roads: Hornsey- road (to parish boundary), 
Stroud Green-road, Crouch-hill, Blackstock-road, Gillespie-road, 
Drayton park, St. Paul’s-road, Newington Green-road (to parish 
boundary in Newington Green), Mildmsy-read, Mildmay-park, 
and Ball's Pond road, and to bring up estimates of the respective 
costs to the Vestry. 

Bath.—The Town Council have adopted a report of the Electric 
Light Committee recommending extensions of mains for public 
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and private lighting, ab an estimated cost of £8,000. The rnc 
also dealt with the subject of electric trams, and though advo- 
cating that the Council should have control of any installation of 
these trams, pointed out that now no application could be made 
until November. No steps are to be taken towards obtaining 
powers until the Council has been consulted. 


Brighton.— The application of the National Telephone Com. 
pany requesting the Corporation to reopen negotiations with the 
National Telephone Compeny to permit them to place wires 
underground in Brighton on the twin-wire system has been 
refused. A resolution bas been passed to the eífecb that it was 
Dd to express any opinion on the subject of the tele hone 
service, and the view was expressed that the Government should 
buy out the Telephone Company ab onoe, and give the whole 
country & new service. 

Ormskirk and Southport Electric Light Railway. —The British 
and Foreign Light Railway Syndicate has been registered with & 
capital of £5,000, and we understand that one of ite firsb under- 
takings will be the electric light railway between Ormskirk and 
Southport. The engineer is Mr. R. H. Scotter, C. E., M. I. Mech. E., 
who first worked out, early in last year, the details of the light 
railway, together with a collateral scheme for the erection of a 
refuse destructor and the supply of electric power for lighting and 
other purposes in the Ormskirk district. 


Bermondsey.—At the last meeting of the Vestry the Chairman 
of the Electric Lighting Committee reported that the Board of 
Trade had gran the Vestry an electric lighting provisional 
order. The Bill introduced by the Board of Trade into the House 
of Commons for the purpose of confirming this order was read a 
first time on March 28, and stood referred to the examiners of 
petitions for private Bills. In the event of the Bill being opposed 
in committee after second reading, it would be neceseary to brief 
counsel to support the order. The neceesary permission was given. 


Norwich. —No definite arrangement has as yet been arrived at 
with regard to permission being given to the Norwich Electric 
Tramways Company to make a tramway io St. Stephen’s-street. 
A discussion took place at the Town Council meeting last week 
upon a resolution to the effect that a special committee be appointed 
from the Council to confer with the National Telephone Company 
with a view to a settlement of differences now existing between 


the company and the Corporation, and for a modification of 
charges. n this matter also nothing was decided when the 


Council adjourned. 


Shoreditch. —At the last meeting of the Vestry the Lighting 
Committee recommended that the orders for the arc lamp columns, 
carriers, lampes, and switches be placed with the contractors who 
had previously supplied the Vestry, provided they agreed to 
supply them at the prices previously . The question of 
supplying and laying the necessary conduits and cables will be 
further considered. An amendment to delete the words “‘arc 
lamp columns” from the report, inasmuch as under the contract 
existing at the present time the columns could be supplied ab the 
old price, was carried. 

Exmouth.—A special meeting of tbe District Council was held 
on the 20th inst. to hear Mr. F. H. Taylor, A.I.E.E., of the firm 
of Taylor and Field, consulting electrical engineers, of West- 
minster, exprees his views conoerning the installation of the elec- 
tric ligbt in Exmouth. All the members were present Mr. Taylor 
considered they might put down an electric station with plant to 
supply, say, 3,000 8-c.p. lamps for about £5 000 or £6,000. He 
also promised to send in writing to the Council the facts and 
figures contained in his verbal statement, and the whole Council 
in committee will consider these on their arrival. 


Greenook.— With regard to the offers by the tramways com- 
pany end by Mr. W. M. Murphy, and the report by Mr. Young, 
referred to in our last issue, we hear that the Police Board 
have agreed to recommend to terminate the lease with 
the tramway company next May, and to acquire at the same 
time that portion of the tramways within the burgh of Greenock 
belonging to the tramway company; and also to apply to the 
Board of Trade for power to purchase and work the tramways 
according to Section 43 of the Greenock Corporation Act of 1893. 
The question of municipalising or leasing is left open. 

Huddorsfield.—Mr. E. A. Sandford-Fawoett, Local Government 
Board inspector, bas held an enquiry into the application of the 
Corporation for power to borrow £50000 for electric lighting 
purposes. The Chairman of the Electric Lighting Committee said 
that the reason of the ap lication was the rapid increase in the 
number of consumers, hey had had recently to decline a number 
of applications because they had not the necessary plant and no 
further money to spend. The profit on the undertaking durin 
the year ended Dec. 31, 1898, was £2,437. Is. 3d , and the whole 
of this amount was transferred to depreciation and contingencies 
fund. 

Edinburgh.—The Electric Lighting Committee of the Town 
Council have resolved to recommend that the Council make no 
change on the charge for electric energy for the year from May 15. 
1899, to May 15 1900. Since May 15, 1898, the equivalent of 
70,500 8-c.p. lamps have been joined on to their system. In 
addition, there were fittings for 22,215 8-c.p. lamps waiting to be 
connected. They calculated that the output for private lighting 
for the coming year would be 4,500,000 unite, and with 1,200,000 
unite for public lighting, they would have for the next year an 
output of 5,700,000 units. They expected to have a clear surplus 
of £14 000. 

Woroester.—It is reported that the directors of the Worcester 
Tramways Company have secured the co-operation of the British 
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Electric Traction Company, with a view to the extension of the 
tramways in the city and the adoption of electricity as motive 
power, It is intended to reconstruct the existing 3ft. lines on a 
3ft. Gin. gauge, and to largely extend the same. The Corporation are 
at present considering the advisability of taking over the tramway 
system in the city, and an engineer has been employed to adviee 
whether negotiations should be at once opened with the tramway 
company, or-whether the Corporation should wait until the expira- 
tion of the lease in three years’ time. | 


Beccles.—At the last meeting of the Town Council the Public 
Lighting Committee reported that they had considered Mr. Med- 
huret’s report as to the adoption of the electric light in Baccles, but 
were not prepared at present to recommend the Council to adopt a 
scheme. The Mayor ea'd it must not be understood that the com- 
mittee had shelved the matter. The scheme provided for a «ystem 
of mains for street-lighting, distinct from the private lighting 
system, at an estimated cost of £12,487. There was a probability 
of a fair demand for electrical energy by private residents and 
others. The committee were instructed to meet at an early date 
to arrange for the public lighting, whether by gas or otherwise. 


British Electric Works Company, Limited.—This Com- 
pany has been formed with a share capital of £135,000, divided 
into 50,000 6 per cent. camulative preference sharee and 85,000 
ordinary shares of £1 each, to take over the recently-completed 
engineering works of R. F. Hall, Limited, at Aston, Birmingham. 
The Company's plant is mainly automatic, and is driven by elec- 
tricity generated on the premises. It is the intention of the 
directors of the Company to pay special attention to telephone 
work. It is also stated that the Company acquire various patents 
for improvements in the manufacture of electric lampholders, 
switches, and arc lampe, and a special department of their work 
will be the making of an improved type of ro!ler bearing for reducing 
friction in traction machinery. 

Blackpool —It is expected that the overhead trama will be in 
working order for Whitsuntide. A deputation waited on the 
Electric Lighting and Tramways Committee last week respecting 
the proposed new tramroad between Blackpool and Poulton. The 
committee suggested that the promoters should arrange for their 
tramroad to leave Blackpool by the New-road route. If that 
couree were decided upon they would be willing to grant a 


14 years’ lease of the lines within the borough at a rental of 


124 per cent., and respecting the supply of electricity, they would 
charge for it at whatever rate the Corporation paid for the 
5 used on ite ons ee eee rate me St. Annes 
and Lytham Company 80 agr to pay whenever the 
adopted the overhead system. d 
Leeds.—It bas been decided by the Sub-Lighting Committee to 
recommend that North-street, as far as Sheepscar police station, 


shou'd. be lighted by means of electricity, and that the electric 


light should also be extended along Wellington-street to Welling- 
ton · road. The estimates for the ensuing year have been approved 
of. A year ago the estimated expenditure was £27 210. 17s. 1d., 
and the actual sum expended was £28,358. 178. 10d. The estimate 
this year shows an increase of £1,657. 53. 9d. as compared with 
last year, the amount being £28,868. 2a. 10d. 
12 months ago was estimated at £1,007. 10s. 10d., the actual 
amount received was £1,081. 168. 10d., and the estimate for this 
year is £1,050. 14s. 5d. The Britannia Mills will probably be 
taken over by the Corporation with a view to the extension of the 
electricity works. 

Manchester.—The Electricity Committee estimate that the 
amount available for transfer to the city fund in the present year 
will be £10,000, as againat £12,000 last year. A committee of the 
House of Lords, consisting of the Earl of Lauderdale (chairman). 
the Earl of Cork and Orrery, Lord Digby, Lord Napier, and Lord 
Glenesk, has been appointed to consider a batch of Bills, including 
several from Manchester and district. These Bille are largely 
dependent upon one another, and all have reference to the scheme 
for replacing the Manchester Carriage and Tramways Company 
when the lines it owne come into possession of the various local 
authorities, The following are the Bills to be considered : Man- 
cheater Corporation Tramways Bill, Moss Side Urban District 
Council Tramways Bill, Oldham Corporation Bill, Stretford Urban 
District Council Tramways Bill, Salford Corporation Bill, and the 
Withington Urban District Council Tramwaye Bill. 


Wrexham.—Messrs. W. H. Trentham and G. L. Peers have 
submitted their report to the Town Council. The estimated 
expenditure for lighting is £18,758, or at the rate of £50 per kilo- 
watt. The estimated annual income is—186,000 unita at 5d., £5,875 ; 
meter rents, £90; arc lamps, £500, or a total «f £4 465 ; against 
which is placed as expenditure 214 000 units at 3d , £2,675 ; carbons 
and attendanoe on public lamps, £100; interest and repayment of 
£20,000 at 52 per cent., £3,925, leaving a profit of £540. The 
Council is advised to take the Willow Brewery site, to provide 
power for electric traction, to combine a dust destructor with the 
works whenever they decide to erect the former, and to start with 
25 arc lamps in the street, adding others when mains are being 
extended. The engineers express the opinion that in a short space 
of time the electricity supply works would not only be self- 
supporting, but an assistance to the town’s finances. 


Southwark.—The Electric Lighting Committee recommended 
at the last meeting of the Vestry that the National Telephone 
Company be informed that the Vestry would consent to the com- 
pany laying its wirea underground subject to the company agree- 
ing to pay to the Vestry 5a. per annum for each exchange subscriber 
now or hereafter connected within the company’s system witbin 
the parish ; that the company fix and maintain, free of charge, a 
central telephone at the vestry hall, with exchange connection, 


he income 


private connections from the vestry hall, with telephones at the 
vestry stables and depób, and extensions from the central telephone 
to the offices in the veatry hall of the vestry clerk, surveyor, and 
medical officer of health ; aleo that the work of laying the under- 
ground wires be carried out according to specified conditions. 
The queation was adjourned for three months pending the action 
of the Government with regard to the telephone system. 


Artistic House-Lighting.—An exhibition of artistic electric 
lighting as applied to houses was opened last week at the galleries 
or Messrs. H. and J. Cooper, Great Pulteney-street, W.C. The 
object of the exhibition is to show how electric light may be used 
in lighting rooms without the uncomfortable glare which is a 
disadvantage of the present style of lighting. Several rooms are 
shown with the new arrangement, in whicb the lighte are run 
along the ceiling and screened from the eye by artistic wood work 
screens, 80 that the pictures on the wall are shown up without the 
glare of the lighte spoiling the effect. In the same way lights are 
sunk io the mantelpieces, effectively lighting pictures placed above 
them. In the rooms also hang some fine electroliers and electric 
lampholders. The exhibitors admit that these methods of artistic 
lighting could more easily be carried out if they could have been 
provided for by the architect when plauning the house, but much 
might be done by careful readjustment. | 


Hornsey.—At the last meeting of the Urban District Council 
it was proposed that it be referred to the Works and General 
Purposes Committee to coneider the most suitable position for a 
central etation for the generating of electrical energy and the 
cost of the necessary buildings, machinery, equipment, distribut- 
ing and feeder mains, etc., with power to obtain expert advice 
and to report fully to the Council. After discussion, an amend- 
ment that the question of the supply of electricity in the district 
be referred to a special committee, consisting of four members of 
the Lighting Committee and four members of the Works Com- 
mittee, with power to take expert advice, was uoanimously 
agreed to. The Hornsey and Finchley District Councils bave now 
decided to apply to the Light Railway Commissioners for sanction 
to construct light railways along the Archway-road and Great 
North.road, connecting with the London County Council tram 
system at the Archway Tavern, Upper Holloway. 


Bradford.—The Bradford staff of the National Electric Wiring 
Company were entertained to dinner on Friday night at Messrs. 
Spink and Sons’ Restaurant, Mr. Frank Little, district manager, 
presiding. The Chairman proposed The Electricity Department 
of the Bradford Corporation." to which Mr. C A. L. Pruemann 
replied. The toast of ‘‘ The National Electric Wiring Company " 
was honoured, on the proposition of the Chairman. Mr. H. 
Addison submitted The Staff,” and in reply Mr. Little eaid that 
they wanted to lift the electrica] trade in Bradford out of the 
gutter. It was at present in a very bad condition, because 
unqualified and inefficient men were employed at a low rate of 
wages. He hoped the Electrical Trades Union would succeed in 
their endeavour to make the Bradford firms pay the standard rate 
of wagee, but, at the same time, he contended that all members of 
the union ought to go through a thorough examination as to their 
efficiency. There were men in the union who were practically 
labourers. 

Hendon.—The promoters of the Hampetead. Finchley, and 
Edgware light railway have written to the Rural District Council 
stating that they proposed to renew their application in May next. 
The scheme submitted would be a modified one, and they would 
be glad to have an opportunity of discussing the matter with the 
Council. The County Council also wrote enclosing copies of resolu- 
tions passed with reference to light railways in the county. Ib 
was pointed out that the county surveyor had been instructed to 

repare a scheme for light railways, and when the scheme was 

ing considered by the Parliamentary Committee, the district 
councils would be asked to appoint representatives to confer with 
the committee on the subject, so that any action taken by the 
County Council might, as far as possible, be in accordance with 
their wishes. Finally it was decided to wait until the County 
Council had disonnsed. their scheme before meeting tbe promoters. 
It was mentioned that the Edgware Parish Council favoured the 
introduction of a light railway, owing to the isolated condition 
of that part of the district. 

Stratford.— Colonel A. C. Smith, R.E., held an enquiry recently 
into the application of the Weet Ham Corporation to borrow 
£51,000 for purposes of electric lighting, and £10,000 under the 
West Ham Corporation Act, 1898. Tbe Deputy Town Clerk asked 
that the money might be borrowed for as long a period as possible. 
The £51 000 was applied for under the Electric Lighting Act for 
extension, and the £10,000 under the West Ham Corporation Act 
for the purpose of free wiring. The Electrical Engineer stated 
the electric lighting scheme was inaugurated on Dec. 10, 1898, 
and the Council were now supplying 12,000 8-c.p. lamps, although 
they had laid down machinery for supplying 15,000. The engines, 
exciters, and alternators were estimated to cost £17,000, and three 
boilers, condensers, and piping, £8,500. The Council had now 
80 arc lamps, but they intended to increase them to 160, which 
would be placed along the High-street, Stratford, and the Wood- 
grange Estute, and in Victoria Dock-road. It was explained in 
regard to the £10,000 that the Council wished to have that sum in 
reserve for purposes of free wiring when necessary. 

Theft of Elestric Cable.—On Saturday, John Wroath Williams, 
of Sharratt-street, Old Kent-road, James Smith, of Kender-street, 
New Cross, William Clark, of Mawbry-road, and Alfred Gunnin 


and Francis Rodd, of Chatham-street, Old Kent-road, commit 


from Greenwich Police Court, were indivted at the County 


of London Sessions for stealing a quantity of electric light 
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cable, value £170, the property of the Crystal Palace Electric 
Supply Company, from their depót at Westwood - road, 
Sydenham, Mr. Cohen prosecuted, and Mr. Warburton defended 
Gunning and Rodd, and Mr. Leyoester appeared for Williams. 
The case for the prosecution has been reported. The chairman 
decided that there was no evidence against Gunning and Rodd to 
go to the jury, and they were discharged. Clark, Williams, and 
Smith were found guilty, the jury recommending the last-named 
to mercy. Clark was sentenced to 12 months' imprisonment, 
Williams to eight months, and Smith to four months. The 
chaitman and the grand jury commended Detective-inspector Fox 
and Detective-se t Grey, who were instrumental in bringing 
about the arrest of the prisoners. —Kentish Mercury. 


Wembiey.—At the last meeting of the Urban District Council a 
letter was read from the promoters of the Hampstead, Finchley, 
and Edgware Light Reilway informing the Council that they 
intended to make another application to the County Council, and 
asking whether the Council would be willing to receive a delega- 
tion from them on the subject. There was also a communication 
on the same matter from the Middlesex County Council, enclosing 
a copy of a resolution recently passed by them, and stating that 
they intended to call another conference of delegatee from urban 
district and other councils to discuss the question. Mr. Harper 
said that he had attended the previous conference of delegates, 
and that, with the exception of the representative of the Hendon 
Urban District Council, who supported the opposing scheme, every 
delegate was in favour of opposing the various light railways 
throughout the county, and, with only that one dissentient, it was 
carried. It was resolved that the Counts Council should carry 
out this opposition in such a way as to secure & continuous and 
co-terminous system for the benefit of the districts affected. A 
reaolution that the promoters of the scheme be informed that the 
Council do not feel n at present to grant them an inter- 
view, and that a reply be sent to the County Council to tne effecb 
that the Council fell in with their views entirely, was carried. 


Dudloy.— Mr. H. Percy Boulnois, C. E., held an enquiry on the 
2let inst. into the application of the Corporation for the sanction 
of the Local Government Board to the borrowing of £8,500 for 
purposee of electric lighting, etc. Mr. Morris (deputy town 
clerk) said the Corporation bad obtained an electric lighting order 
in 1897, and in March, 1898, unanimously decided to carry out its 
provisions. In 1897 the British Electric Traction Company, who 
were the owners of the tramway from Dudley to Stourbridge, 
sought to obtain powers to construct a light railway within the 
borough, and also to interfere with the Corporation’s rights under 
the Tramways Act in respect of the question of purchase. This 
was opposed by the Corporation, but afterwards an agreement 
was entered into between the Corporation and the company, by 
which the Corporation secured the right of supplying the electrical 
energy required for the tramway and the light railway within the 
limits of the borougb. The first outlay was mainly for the elec- 
trical equipment for the supply of energy for the two milee of the 
tramway to Stourbridge within the borough ; but the Corporation 
had under consideration the construction and equipment for a 
complete scheme of electric lighting for the borougb, to which the 
Board of Trade had given their approval. The sum of £7,500 was 
required for the provision and equipment of the electrical gene- 
rating station, and the remaining £1,009 was for the purchase of 
the site, which was freehold property. 'The Corporation also 
retained powers of purchasing the whole length of tramway in the 
borough at the expiration of the present lease in 1902. The price 
for the supply of the electrical energy would be determined by an 
arbitrator appen a by the Board of Trade unless it was mutually 
agreed upon by the Corporation and the company. Mr. R. Wilson 
gave details respecting the electrical equipment of tbe power 
station. stating that it would include two engines of the Weston 
type of 100 h.p. and 200 b.p. respectively, and generators capablo 
of producing 500 volte. 

London County Council.—Telephonic communication is to be 
established between the undermentioned fire stations : Manchester- 
equare and Great Marlborough-street stations, £9. 10s.; Clerken- 
well and Shoreditch stations, £10. 105.; New Cross and Old Kent- 
road stations, £14s. 15s.; Whitechapel and Bishopsgate stations, 
£4. 10s. The Council on Feb. 28 last approved the plans submitted 
by the engineer of the Baker-street and Waterloo Railway Com- 
pony. showing the mode of construction and the position and level 
of tbe two tunnels which the company proposes to drive under the 
Victoria Embankment to the south of Charing Crose railway 
bridge. The company’s engineer has since intimated that the 
plans as Prt whi will have to be altered, as the Metropulitan 
District Railway Company bas, in the exercise of its rights under 
the above-named Act, called upon the Baker-etreet and Waterloo 
Railway Company to provide a station on its line at this point, and 
this will necessitate an enlargement of the tunnels and other addi- 
tional works. The company’s engineer has now submitted three 
amended plans of the proposed works, and the Council has been 
recommended to approve the course taken by the Highways Com- 
mittee in this matter. The following notices to lay cablee under 
Electric Lighting Acts and Orders were received: London Electric 
Supply Corporation; Kensington and Knigbtebridge Electric 
Lighting Company; Metropolitan Electric Supply Company ; 
Notting Hill Electric Lighting Company ; the County of London 
and Brush Provincial Electric Lighting Company, under the 
Wandsworth Order, 1892 (3); Westminster Electric Supply Cor- 
poration ; the Vestry of St. Pancras; the Vestry of Hampstead, 
under the Hampstead Order, 1892 ; and the South London Electric 
Supply Corporation, under the Lambeth Order, 1892. In the two 
latter cases the Council has no power to approve or disapprove 
the works. The former were granted under certain conditions, 


The Council have agreed to lend the Hammersmith Vestry 
£4,820 for electric lighting purposes, and the Battersea Veetry 
£8,540 for purchase of land for electric lighting purposes. 


Llandudno.—The following resolutions were passed recently by 
a sub-committee of the Urban District Council, subject to con- 
firmation by the Council: That the committee do elect to supply 
the energy required for working the Llandudno and Colwyn Bay 
light railway in accordance with the terms of the agreement 
and at the following rates, euch rates to be subject to revision at 
the end of the firat three years and every third year afterwards, 
if either party eo desire—namely, 24d. per unit for every unit up 
to 250 000 unite, 14d. per unit for every unic over 250,000 up to 
500,000 unite, and ld. per unit for every unit above 500,000 unite. 
That the supply be delivered at constant pressure at a switchboard 
at the generating station, the division of responsibility to be at the 
switchboard. The directors were also asked to state in their reply 
(1) what allowance they propoee to make to the Council in case the 
company are not ready to take current which has been provided 
by the Council in pursuance of notice from the company; 
(2) what sum asa quid pro quo the company are prepared to pay 
to the Council in the event of the Council waiving their right to 
supply the required energy.” At a subsequent meeting a letter 
was read from the company Mang that if the Council themselves 
elect to undertake the supply of electrical energy uired for 
working the light railway, the company are willing to leave the 
question of price to be settled by arbitration. The directors of the 
company desired to point out that the rates suggested by this 
committee are quite impracticable and not at all likely to be 
supported by any arbitrator whom the Board of Trade may 
nominate. They are, however, prepared to take the current ab 
the section boxes at the following rates: lgd. per unit for every 
unit up to 100,000 units; 12d. per unit for every unit up to 
250,000 unite; and ld. per unit for every unit over 250, 
units. If, on the other hand, the Council elect to waive their 
right to supply the current, the company would be prepared to 
pay the Council as from the date of commencement of traffic a 
way-leave at the rate of £100 per annum.  Conaideration of the 
matter was adjourned, and Mr. Morton was asked to work out 
and present to the sub-committee a complete estimate of probable 
receipts and expenditure in relation to the matter so as to enable 
the committee to arrive at a definite conclusion. The clerk was 
also requested to write and enquire whether the sub-committee 
are to understand that the directors demur to the division of 
responsibility being at the switchboard, and also whether the 
acale they propose is intended to be a sliding scale, practically 
meaning an all-round charge of ld. per unit, taking into con- 
sideration their engineer’s own estimate that the quantity of unite 
required in one year will exceed 300,000 unite. These minutes 
were paseed at the last meeting of the Council. 


Ilfo*d.—At a meeting of the Ilford School Board on Mor 
night Mr. W. G. Faulkner moved: ** That the clerk be instruc 

to write to the Ilford Urban District Council asking wheüher, if 
the Board decided to wire the Christchurch-road Schools now being 
built, and the Park Higher-Grade Schools, about to be built, the 
Council would supply the necessary electrical energy, and, if so, 
whether the Council would at the earliest possible moment state 
the price per Board of Trade unit pro to be charged, and if 
any, and if so, what terms would be charged to large consumers, 
in order that the Board may consider the advisability of lighting 
all the schools by electricity." In doing so, he said that if the 
Board passed the motion they would not be committing tbem- 
selves to anything. The Urban District Council had obtained 
their provisional order some time ago, and had, moreover, carried 
through Parliament in 1898 an Act which gave them power 
to light the district. Mr. Hawtayne, their electrical expert, 
bad presented several reports, but in none of them, so far 
as be (Mr. Faulkner) was aware, was there any mention 
of the price proposed to be charged. For a long time past 
the Board had not been satisfied with the incandescent 
gas lighting of the schools, there being no Proper method 
of supervision ; and, furtber, it had been found impossible to 
get any firm to take upon itself the duty of maintenance for a 
certain sum. The mantles were continually breaking and the 
chimneys got very dirty, so that often the light given was less 
than that which could be got from a naked gas light. Before, 
however, the Board went into the question of wiring, they desired 
to know the price whica they would have to pay for electricity. 
He understood that day from an electrical expert that the schoo 
could be wired for about 15s. per light. If thet were so, or if the 
amount reached 20s. per light, it would still be less than the sum 
expended on gas fittings and incandescent gas lamps with mantles, 
chimneys, and globes in the Cleveland-road Schools. If the 
electric light could be supplied at a reasonable price, say at 44d. or 
4d. per unit, then it would compare very favourably indeed with 
the present price of gas, which was 3s. 8d. per 1,000 cubic feet, 
espcially when purer atmosphere and cleanliness were taken into 
consideration. If the terms were such as would induce the Board to 
take the light they would very soon become 1 consumers, as it 
was almost citala that within 10 years the Board would have 
some 9 or 10 large schools with over a thousand lights. Mr. H. 
Gilbey seconded the motion, observing that if the light cost a 
little more than gas they should have it on the score of health 
alone. Mr. Church deprecated undue haste. The schools now 
being built must be fitted witn gas fittings, and it would bea 
pere of extravagance to wire the buildings as well. He was 
nclined to favour a proposal which had been made in the 
Works Committee, that the architect should enquire and report 
upon the cosb of the Board generating ite own electricity in the 
basemente, Other members having spoken, Mr. Faulkner, 
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referring to Mr. Church's proposal in regard to the Board gene- 
rating its own electricity, said that in the only case he knew in 
the City where that had been done in a building of similar size to 
one of their schools, it had proved so costly and so unsatisfactory 
that the management had been obliged to discontinue it, and to 
resort to the supply from the City of London Electric Lighting 
Company, dear as it was. The motion was then carried 
unanimously. 


P. R. Jackson and Co. —We have received from this Manchester 
firm of steel and iron founders, millwrights, and electrical engi- 
neers, their general catalogue and price-list for 1899. We have 
seldom seen a price-list issued by a manufacturing firm over which 
greater care has been taken in order to fire intending purchasers 
useful information to enable them to decide what they actually 

uire. The first part of the catalogue is devoted to the steel 
and iron specialities made by the firm and to their millwright work. 
In connection with this, a large number of gear wheels for every 
class of work is listed. To judge from this list, worm and wheel 
gear is the great speciality of the firm, and this should enable them 
to manufacture and supply electrically-driven plant more quickly 
than most manufacturers. The first 90 pages, out of a total of 
about 400, are devoted to thie section, and the rest of the book 
is taken up with the electrical plant manufactured by the 
firm. This work is described in various sections, which 
may be enumerated as follows: over-type dynamos and 
motors with drum armatures, and dimensions, prices, and 
weights; over-type dynamos for electrolytic work ; under-type 
dynamos and motors with drum armatures; dynamos and 
motors for central-station working, of the Jackson-Sayers patent 
type; enclosed dynamos and motors with slotted armatures for 
power work; multipolar dynamos and armatures also of the 
Jackson-Sayers type. We next come to sections devoted to the 
application of electricity to driving machinery, such as electric 
cranes, electromotors complete with a single reduction gear, 
electric fans and blowers, electrical coal-cutters and electrical 
drille. Special sections are also devoted to electrical haulage 
and winding machinery, and to electrical pumping machinery. 
There follows on this eight sections devoted to electrical 
accessories, such as switch s, arc lamps, engines, boilers 
and turbines, accumulators, wires, etc. In tbis connection 
there are a number of pages of useful electrical information 
of a kind which is not to be found even in some standard text- 
books Asan example of this, we would refer to a diagram given 
on p. 235 to show the comparative cost of isolated electrical plante 
when driven respectively by turbines, gas engines, simple 
steam-engines, oil-engines, and compound engines. These results 
are given in the form of curves, and when turbines are used four 
curves are given for heads of water varying from 12ft. ap to 200ft. 
Of course such curves are only approximate, but for a general 
comparison they are very e Again, in the section 
devoted to electrical pumping 1 which is very clearly 
illustrated by a number af pumps already supplied by the firm, 
full details are given as to how the power required for pumping 
should be collected. In the section called '* O " some ueeful notes 
are given as to the supervision for dynamos and motors, and 
also instructions for erecting and working the same. In this 
way some useful hinte as to the location of common faults 
are given which will be appreciated by steam engineers takin 
charge of dynamos for the first time. In connection wit 
the distribution of power for factories, we notice that the 
firm have standardised a number of useful appliances, such as 
liquid starting switch for motore, and also some automatic 
regulators, which will be found very useful when dynamos are 
being driven from largo engines which vary considerably in speed. 
The firm also supp y a combination of motor-starting and 
regulating switch of an enclosed type, in which the resistances are 
carried in the base of the apparatus. It is exceedingly difficult to 
do more than briefly skim such a well-prepared work as is now 
before us, but the book should find a place on the shelf of every 
electrical engineer. The illustrations do credit to the firm, and 
are a great assistanoe, showing exactly what they are doing. 


PROVISIONAL PATENTS, 1899. 


APRIL 17, 

8012. Economic carbon for electric arc lamps, electric fur- 
naces, or the like. Maurice Patrick MoInneruy, 29, 
Falkner-street, Liverpool. 

8015. Improvements in electric incandescent lamps. Francis 
Harrison, Fernley Villa, Kempton New Town, Bedford. 

8023. Au improved form of plate for electric acoumulators. 
Carl Tunatill John Oppermann, 2, Wynyatt-street, Clerken- 
well, London. 

8039. An improved polarised telegraphic relay. Alfred Lyster 
Shepard, 8, West Kensington-gardens, London. 

8040. Improvements in dynamo-electric machines, Arthur 
Francis Berry, 46, Lincoln’s-inn-fields, London. 

8052. Improvements in means for controlling olectric 
circuits which will allow a circuit to be broken and 
completed from another circuit. Henry Edmunds, 
47, Lincolu's-iun- fields, London. 

$044. Improvements in metallic conduits for electric wires. 
Edwin Truman Greenfield, 45, Southampton-buildings, 
Chancery-lane, London. (Date applied for under Patents, 
etc., Act, 1883, Sec. 103, Dec. 12, 1898, being date of 
application in United States.) (Complete specification. ) 


8053. 


8051. 
$0560. 


8074. 


8076. 


8140. 


8156. 
8168. 
8171. 
8172. 


8174. 


8183. 


9188. 


8191. 


81932, 
8223. 
8240. 
8243. 


8287, 
8296. 


8312. 


Improvements in and relating to the manufacture o 
armoured electric cables. Edwin Truman Greenfield, 
45, Southampton-buildings, Chancery-lane, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 
103, Dec. 15, 1898, being date of application in United 
States.) (Complete specification.) 

A sew or improved device for automatically effecting 
tho breaking of an electzio circuit after a predeter- 
mined time. Henry Edmunds, 47, Lincoln’s-inn-fields, 
London. 

Improvements in or connected with what are known 
as dry-air insulation electric cables or conductors. 
Henry Edmunds, 47, Lincoln’s-inn-fields, London. 

An electric current-controlling handle for use in motor 
cycles, carriages, and automotor cars. Eugene 
Hermet, 18, Buckingham.street, Strand, London. 

Improvements in electrical furnaces. Denis Lance, 
Raphael Louis Emmanuel de Bourgade, and Leon 
Schmi'z, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. (Complete specification. ) 

APRIL 18, 

Improvements in electrolytic apparatus and processes. 
August Dittmar, ll, Palace-street, Buckingham-gate, 
London. 

Improvements in the making of joints in connecting 
electricity distribution boxes and cables. Thomas 
Alfred Mackereth, jun., Thornbarrow-road, Bownees, 
Windermere. 

Improvement to an electrical double-pole fased lamp- 
post (or bracket) watertight switch to prevent fusing 
of main fuses, Frank Carter, 2, St. James’s-street, 
Brighton. 

Improvements in electric arc lamps. Herbert Hampton 
Hall, 12, Gardner-road, Tue Brook, Liverpool. 


. Improvements in apparatus for regulating the aro in 


electric arc lamps. Percy Newton Chatterley, 7, St. 
Martin’s-row, Broad-street, Birmingham. 


. Improvements in or relating to electric furnaces for 


the manufacture or production of carbide of calcium 
and other metallic oxides. John Kemp Starley and 
Joseph Bastick, 50, Wellington-street, B. 

Improvements in electricity meters or measuring 
apparatus. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery-lane, 
London. (Siemens und Haleke, Aktien-Gesellschaft, Ger- 

many.) (Complete specification.) 

An improvement in electromagnets. Adrien Louis 
Augustin Charles d' Arlincourt, 53, Chancery. lane, 
London. 

Improvements in mounting incandesoing electric lamp 
bulbs. Herbert Moul and Andrew Lind, Clun House, 
Surrey-street, Strand, London. 

Improvements in telephones. Ernest Wilson, Charles 
John Evane, and Herbert Godsal, 64, St. John’s-park, 
Blackheath, London. l 

Improvements in electric railway systems. Henry 
Barringer Cox, 46, Lincoln’s-inn-fields, London. 

Improvements relating to  electromotors. Gregor 
Blanck Augustus Pelham Brooke Loftus, and Kenneth 
Robison Stuart, 323, High Holborn, London. 

APRIL 19. 

Improvements in thermo-e ectric gonerato-s. Rankin 
Kennedy, 89, Gathorne-terrace, Leeds. 

Improvements in rheostats or electric resistance 
switches. James Marr, William Cranswick Laidler, and 
the Sunderland Forge and Engineering Company, 
Limited, 3, St. Nicholas-buildings, Newcastle-on-Tyne. 

Improvements in wireless telegraphy. Alfred Charles 
Brown, 129, Algernon.road, Lewisham, London. 

The joining together of the various parts of lightning 
conductors by electro-deposition. Alfred John Hands, 
The Laurels, The Drive, Walthamstow, London. | 

Improvements in apparatus for testing and firing 
electiio primers and testing batteries and celis. 
Gordon Colquhoun Fraser and George Keith Buller 
Elphinstone, of the firm of Elliott Bros., 101, St. 
Martin's-lane, London. 

Improvements in safety devices for use in connection 
with electrical distributing systems. Gerald William 
Partridge and the London Electric Supply Corporation, 
Limited, 46, Lincoln's-inn fields, London. 

Improvements in or relating to electrical arc lamps. 
Ferdinand J.  Barberowski, 18, Buckingham. street, 
Strand, London. 

APRIL 20, 


Improvements ia electric wire conduits. David Harry 
Shuttleworth-Brown, Belle Vue Villa, South Wimbledon, 
London. 

Improvements in apparatus connected with telegraphic 
signalling. John Ambrose Fleming, the Electrical 
Laboratory, University College, Gower-street, London. 


‘Improvements in resistance coils. Cowan’s, Limited, 


Edward Woodrowe Cowan, and Alfred Still, 47, 
Lincoln’s-inn-fields, London. 
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6302. Improvements in and relating te kettles and like 
vessels for heating liquids by the aid of electricity. 
Charles Waley Cohen, 11, Southampton-buildings, 
Chancery-lane, London: 


8395. Improvements in olectric railways. Robert Lundell, 


45, Southampton-buildings, Chancery-lane, London. 
(Complete specification.) 
| 8840. Improvements in olectriie welding or metal-working 


apparatus. Arthur Francis Berry and Reginald John 
Wallis-Jones, 46, Lincoln’s-inn-fields, London. 


APRIL 2]. 

$358. Improvements in electric storage or secondary bat- 
teries. Job Thomas Niblett and Malcolm Sutherland, 
61, Chandos-atreet, Strand, London. 

$360. Improved electrical device for controlling the pres- 
sure of small currents. Frederick William Smith, 
126, Sussex-road, Southport. 

8365. An improvement in connection with electric fuse cut- 
outs. Joseph Gershom Childs, 33, Myddleton- square, 
London. 

6399. Improvements in electricity meters. Charles Denton 
Abel, Birkbeck Bank-chambers, Southampton buildings, 
Chancery- lane, London. (Société Anonyme Continentale 
pour la Fabrication des Compteurs a Gaz et Autres 
Appareils, France.) 

APRIL 22. 

8468. Improvements in aro lamps. Ernest William Buhle, 
Hermann Bohle, and John Alfred Phillips, 77, Colmore- 
row, Birmingham. 

$482. Improvements in alternating-current motors. Max 
Deri, Birkbeck Bank chambers, Southam pen: -buildings, 
Chancery-lane, London. (Complete specification. ) 

6483. Improvements in  eleotiical signalling apparatus. 
Erwin Lavens and Edward Joseph Lavene, Birkbeck 
Bank-chambers, Southampton-buildings, Chancery- lane, 
London. 

8497. Improvements in bulbs for eleot:io incandescence 
lamps. Curt Bartenstein, 45, Southampton-buildinge, 
Chancery-lane, London. 

6498, Improvements in electric elevators. Edward Hibberd 
Johnson, 45, Southampton-building, Chancery-lane, 
London. (Gustaf Rennerfelt, United States) (Complete 
specification.) 

8505. Improvements in or connected with the application of 
electromotors to propulsion. William Thomas (‘arter, 
John Alexander Dawson, and Thomas Gray, Norfolk 
House, Norfolk-street, London. 


SPECIFICATIONS PUBLISHED. 


1894. 
$607." Electrical exchanges. (Amended.) Thompson. (Keith.) 
1898. 


7179. Telephono posts or stations. Germain (Date applied 
for under International Convention, Sept. 1, 1897.) 


7497. Means applicabie for use in operating electrically- 
illuminatod signs, advertising media, or the like. 
Bell. 


8973. Electric bells. Oppenbeimer. 
8275. Annunciators for telephone systems. Oppenheimer. 
(Aktien-Gesellechaft Mix und Genest.) 

$276. Primary batteries. Oppenbeimer. 

8977. Keys or switches for multiplo switohboards. Oppen- 
heimer. (Aktien-Gesellachaft Mix und Genest.) 

Blectromagnets. Bouchet. 

Swing joints or ceiling connections for sus- 


oarrying 
pare electric light fittings. Verity’s, Limited, and 
butt 


Electric arc lawps. Sandy, Bate, and Geer. 


Construction of dynamo-electric machines and motors. 
Mackie. 


Electrical switehes. Gifkins and Hill. 

Chemical composition intended for the manufaoture of 
mantles or biocks for use in electric arc lamps. 
Mersch. 

Electric motors and the transmission of power there- 
from. Fawcett, Preston, and Co., Limited, and Matthey. 

Electromagnetic variable speed and clutch gearing. 
Wollaston and Kennedy. 

Electrical switches. Sturge. 

Apparatus for simultaneously actuating from one point 
the controlling switches of the several electrical 
motoroa:s of a train. Siemens Bros. and Co., Limited. 
(Siemens und Halske, Aktien- Gesellschaft.) 

1899. 
2174. Commutator brushes for electrica! machines. Siemens 
Bros, and Co., Limited, and Siemens. 

2358. Arrangement for exciting the magnets of dynamo. 

electric machines. Dé:i. 

8587. Non - magnetio course indicator. Van Overklift. 

9734. Process for electric smelting or reducing. Borchers. 


8371. 
9677. 


10930. 
10450. 
10965. 
12199. 
19562. 
21524. 


23183. 
260649. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


cc 
Returns for FE: Total receipts for 
Line week 8&5 Increase half-year. 
decresse. 
Ending |1899. |1898. 1899. | 1898. 
ee Tram- £ £ £ £ £ 
„ April 22 4 11903 606 + 513 [61,292 57,494 
Blackpool and Fleet- 
wood Tramroad...| „, 22 301| — — 3,647 | — 
Bradford City Trame| Feb. 5| 145| — — 6,7331] — 
Bristol Tramways 
and Carriage Co...|April21 |2 618/2,609) + 9| — — 
City and Scuth 
London Railway. . , 23 1,025 998| + 2718326 |17,769 
Dover Tramways ...| , 22 160) 126 + 34] 2,421 | 1,821 
DublinU.T.,elec.care| „, 21]1,029| 864t| + 165 14,536 |11,742+ 
Doblin S.D. Electric 
Tramways ..... „ 21| 868| 560) + 308 10,592 6,813 
Halifax Corporation 
IRR MATE SE TRE Mar.29 | 312| — — J10, 712“ — 
Liver Overhead 
Railway ............ April 23 |1,352|1,452| — 100 22,746 23.483 
South Staffordshire 
Tramways ......... „ 21 606] 566 + 409,810 | 9,504 


Since June 30, 1898. + Including horse cars. { Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. | Paid. | Wednesday 
Blackpool and Fleetwood Tramroad Shares 10 - 
Bournemouth and Poole Electric Supply, ly, Limited, Ord.. 10 184-13. 
per cent. Cum. Pref. . 10 104-11 
British ectric eeu Limited, Ordinary, ‘Nos, 1- 80, 000] 10 184-1 
——— 6 p. o. Cm. Pf., 80,001-40,000 (all paid) ss pes 10 14 
— 5 per cent. Perpetual Debenture Stock 00 126-129 
Brush Electrical . Limited, Ordinary . Tm 2 19-2 
— on Cam ., 6 per cent. Pref. . s 1 2 
per cent. Debenture Stock .............. .... | LOC 110-114 
88 2nd Debenture „ eee 100 102-106 
Oallender’s Ca Bablo Company, . r ur ay 
Central Tendon way, Ordinary . " R : a 
Pref. Haare. XV da ax | 8 
LÀ 2 5 
Oharing Cross and Strand "EM 104-11 
per cent. Cum. Pref. 6 
Chelsea ah cer Souk i bent ***9*220609952909929*92« 000€. 6 74- 
44 par Oral Debentures ..........—.. 100 114-116 
Oity of Lon Ordinary .. Vsescbewxeerawescbl O10 uhi 
ji 90, 001- -100,000 . eee 10 174-1 
3 Cumulative Pret. *€909€9 0909 99 9 9 9 * „%%. 10 15-16 
6 per cent. Debenture Stock . 100 124-129 
Otty and and South London Railway, Consolidated Ordinary .. oN 4404 
—— oOrdinar ggg x 
— 6$ per cent. Debenture Stock **99»52090060*9006000€90 100 133-135 
5 per eent. Pref. uu dh —— M . ‘| 30 isha 
4$ 
County anty of London and Brush Prov. Eleo. Thi Co., 10 11-12 
— 99 , 54 4608 10 11-12 
6 per cent. Cum. Pret. mada VR wee acess ..| 10 14-15 
Crompton and Co. SUONI Ey Va RR dre 8 3} 
——— Db per cent. Debentures . — 96-101 
Orystal Palace District, zc r cent. Stock 100 130 185 
——— Preference 6 perm cent. Stock ............. ee een 100 140-145 
Edison and Swan United Ordin eeee028083 0808068 68 OO 8 2- 
——— Db per cent. Debenturée "9909299002909 eee 08 6 4-6 
4 per cent. Deb. Stock, Red.. 1 96-08 
Rdmundsous' Electricity Corp., Ltd., Ord. Shares, 1 -17,400 6 721 
Slectric Construction, Limited .. a 2 x- 
——— 7 per cent. Cumulative Pref. . „ A 
——— 4 per cent. Perp. 1st Mort. Deb... isis ves 100 108-1 
W. T. Heniey's Telegraph Works, Orainary -. — 1 QU 234- 
7 per cent. Preference ..... "mL 18-19 
per ceni: s ORA CCC 112-115 
Roue veri nr Aue See Ge dees eeeeverce 5 84-9) 
Pit Cont: erence . sidascscsesh. D 9-10 
Imperial 1 OFATI Int ce waa rentes 6 244- 
India Hunner, Gutta Perches, and Toisgraph W NOM — 10 219-2 
4 per cent. Debentures duets ences) 100 101-1 
Kensington and Knightabridge ordinary. e 10 12-18 
London Electric Supply, Ordinarn 8 Sł 83 
6 per cent. Pref. .... coire eerta wow ues oes b 64-1 
—— 4 per cent. lst Mortgage Debenture Stock, Red.. 100 106-108 
Metropo'itan Electric . Urd. , No. 1-82, 500 10 169-174 
t. First M Pai e toak cn». 10 uf 
cen ortgage nture 8 
N sicca nione, Orin Mr ee] 6 44-5 
——— 6 per cent. Cum. um. Firat Pref... 10 11-18 
6 per cent. Cum. Second 10 11-18 
d per cent. Non. Cum. Third Pret. . 6 43-53 
ME r cent. Deb. Stock, Red. .................... 100 99-10 
Notting Electric Lighting Company, Limited . ..| 10 164-17} 
Oriental, Lim ted, 1879 . eae eeee Oo 1 1 
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NOTES. 


Society of Arts.— We understand from the Journal 
of the Society of Arts that the St. Bride's Foundation 
Institute has entered into union with the above society. 


Automobiles in America.—A number of companies 
with large capitals, varying from £100,000 to £5,000,000, 
have been recently formed in the United States to manu- 
facture and sell self-propelled vehicles. A certain number 
of these will supply electric vehicles, but others are working 
with compressed-air systems. The total nominal capital of 
these companies exceeds £50,000,000, but this is not called 
up to any great extent. We trust that the American 
companies will be run more largely as manufacturing 
concerns than on company-promotion lines. 


Electric Lighting and Whisky.—We understand 
from the Scotsman that good business was done last year 
at the Hill-of- Beath “Gothenburg.” This interesting 
public-house in the Dunfermline district of Fife, which 
is conducted on the Gothenburg system, showed a net 
profit, after paying all expenses, of £563. Out of that 
sum and the balance from the previous year the electric 
light has been introduced into the perish, a bowling-green 
is being formed, the reading-room has been maintained, 
and several other sums spent for the public benefit. 


Ozone.—Sir J. Levy asked the First Commissioner of 
Works in the House of Commons on Tuesday last whether 
it was possible to disinfect the house each night by means 
of ozone. The suggestion was backed by others asking 
for a fumigating chamber for members and for open 
windows. In reply, Mr. Akera Douglas said the methods 
and practical merits of the process for the manufacture and 
introduction of ozone did not appear to him to be as yet 
sufficiently established. The cost of a complete installation 
at the Houses of Parliament would be some thousands of 
pounds. 

German Atlantic Cable.—President M'Kinley has 
now given permission for the landing of a cable to be laid 
direct from Germany to the United States. The occasion 
of the permission being given has been celebrated by 
telegrams between the German Emperor and the President, 
in which great hopes are expressed as to the effect of the 
new cable in binding the two nations together. Iu con- 
sequence of this move, the German Atlantic Telegraph 
Company at Cologne will at once proceed with the erection 
of a factory at Nordenhamm, where the cable is to be 
manufactured. 

Advertisers’ Exhibition.—Claiming attention at the 
exhibition, and illustrating to a still further degree the appli- 
cation of electricity to advertising purposes, is an arrange 
ment sent by the advertisement firm of Messrs. Walter Hill 
and Co., by which a lay but exceedingly lifelike figure is 
made by the aid of a tiny electric motor of 1 h. p. to alter- 
nately select and display a series of advertisement bills. 
Other exhibits included a large lithographic printing press 
from the Avenue Press, an ingenious machine for produc: 
ing delicate woodcut illustrations from Messrs. Swain and 
Co., and a linotype machine, all of which are worked elec- 
trically. A Dutch printing firm shows a bold poster for 
advertising electric lighting works. 

Electric Galvanising.— We understand from the 
Sctentific American that the company formed some two 
years ago in New York to exploit the electrical system 
of depositing zinc on to iron goods has now got its 
works in order. The present plant is said to have a 
capacity of about two tons per day, and we take it by this 
is meant that two tons of zinc can be deposited. Our 
contemporary gives particulars of the various articles which 


have been galvanised by the company, which claims a 
reduction in cost over the hot processes. 
advantage of this electric galvanising is that movable parts 
are not soldered together by it, as is the case when articles 
consisting of several parts are dipped into the melted zinc. 


One great 


Volta Commemoration.—In reply to a communica- 


tion from the Italian Minister of Posts and Telegraphs, 
the Duke of Norfolk has authorised his department to 
contribute a sum of £40 towards the expenses of the 
conference which is to meet from May 31 to June 5 in 
Como. 
grant special leave for a fortnight to a limited number of 
telegraphists in the United Kingdom to attend the con- 
ference. The leave will only be granted to one tele- 
graphist from each office, and the total number is not to 
exceed six. 
privilege amongst provincial towns. We understand that 
Mr. C. H. Garland has been selected to represent the 
London telegraph clerks, and that his expenses will be 
defrayed by his confrères. 


His Grace has also notified that he is prepared to 


There should be lively competition for the 


Wireless Telegraphy.—We are informed by the 


daily Press that the apparatus for signalling from Dieppe 
to Newhaven by the Marconi method is to be erected at 
once, and that in addition to the signalling stations on 
either side of the Channel, apparatus will be provided on 
steamers as well. 
haven is 75 miles. The paper abstract we have before us 
goes on to state that if the syatem should enable steamers 


The distance between Dieppe and New- 


to steer a bee-line in a fog, by finding their bearings, as 
Signor Marconi’s representative stated that it will, the 
value of the system will be incalculable for all passenger 


steamers, and particularly to those crossing the Channel. 
From what we know of the Marconi system, there is 


nothing to prevent the bee-line ending anywhere but at 
the part from which the signals are sent. 

Telephones in the United States.—The Electrical 
World raises the question as to how far the present rapid 
development of the telephone industry in the United 
States may tend to the business being overdone. Statistics 
are given to show that the ratio of telephones to the whole 
population of the United States is much smailer than it 
might be, even on the basis of existing possibilities. There 
are probably to day in connection with exchanges in that 
country from 750,000 to 800,000 subscribers, of whom 
about 475,000 are on the Bell system. This gives a pro- 
portion of, say, 1 to every 100 people, which is about the 
ratio for New York City. But in the Boston Bell system 
the ratio runs about 1 in 60, while in Sweden and Norway 
it runs as high as 1 in 25. At the Boston figure, there 
should now be 1,250,000 subscribers in America, and at 
the Swedish figure not less than 3,000,000. 

Conoert.—A grand Bohemian concert, given by the 
combined staffs of the City of London, the Metropolitan, 
and the London Electric Lighting Companies, took place 
last Friday at the Freemasons’ Tavern, Great Queen-street, 
W.C. Mr. J. Cecil Bull, of the London Electric Company, 
presided over the gathering. The committee and stewards 
included Mr. R. A. Chattock (hon. treasurer), Messrs. D. 
Wilson and H. Saunders (secretaries), and Messrs. F. 
Aspinall, F. Dew, C. Davies, H. Bacon, J. Dyson, H. 
Masson, E. Seckington, H. S. Moore, E. Albert, and F. J. 
Wray. Much really good music was rendered, amongst 
the artistes being Mr. Dalgety Henderson, Miss J. Hotine, 
and the Field-Fisher Quartette. A duet by Messrs. A. and 
E. Field-Fisher brought in very humorously the name of 
the chairman and other gentlemen connected with the three 
companies, In the interval between the two parte Mr. Bull 
congratulated the committee upon having brought their 
concert to such a successful issue. 
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A Visit to Switzerland.—Mr. J. W. Swan, presiding 
at the meeting of the Institution of Electrical Engineers 
on the 27th ult, announced that the Council had under 
consideration the question of a visit by members of the 
Institution to Switzerland. There were, he remarked, a 
great many interesting things in connection with electrical 
‘engineering to be seen there, and it was felt—he thought 
unanimously felt—that it would be both an agreeable and 
a useful visit to make. With a view of ascertaining the 
feeling of the members on the point, a letter had been 
drafted and would be duly sent by post to the members of 
all grades, explaining what the project was and giving a 
general outline of it. The idea was that this Swiss meet- 
ing, if carried out, should begin on Sept. 1 and terminate 
on or about Sept. 10. But there were certain possibilities 
of making the time elastic, and within the discretion of the 
individual members. 5 

Vertical Electric Tramways.— The progress of 
electric traction in the horizontal direction has been 
referred to again and again in our columns, but in England 
the absence of exceedingly high buildings, and the great 
development of hydraulic power, has prevented the great 
increase in electric lifts which is characteristic of American 
towns. Some interesting figures in this respect were 
recently given by Mr. R. P. Bolton, the electrical engineer 
of New York. In our contemporary the Electrical World, 
Mr. Bolton estimates that in New York the vertical travel 
by electric elevators in the southern end of the Island 
below Canal-street was at least 150 miles in every day of 
10 hours. The elevator travel might easily run up to 
1,000,000 people a day for the city. There were 60 down- 
town skyscrapers alone, and each of these had a travel of 
from 5,000 to 15,000 passengers daily—i.e., 2,500 to 7,500 
up and down. This feature of travel is often overlooked 
in estimating the movement of population. 


Institution of Electrical Engineers.—At the 
meeting of the Institution on Thursday, the 27th ult., the 
President (Mr. J. W. Swan) announced that the Council 
bad made the following nominations to fill the various 
posts which in the usual course had become vacant: As 
president—Prof. Silvanus P. Thompson D. Sc., F. R. S.; 
as ordinary members of the Council Major P. Cardew, 
R. E., Mr. John Gavey, Mr. Robert Hammond, Mr. A. J. 
Lawson, and Mr. R. Percy Sellon; as associate members 
of the Council Mr. Roger W. Wallace, Q.C., and Mr. 
Arthur Wright; as hon. auditors— Mr. F. C. Danvers and 
Mr. E. Garcke; as hon. treasurer— Prof. W. E. Ayrton, 
F. RS.; and as hon. solicitors—Messrs. Wilson, Bristo ws, 
and Carpmael. Considerable applause greeted these 
announcements, and this prompted the President to 
remark that he was glad to notice that the names he 
had read out had met with such evident approval. The 
new names thus selected mean new blood on the Council, 
but it seems to us that both the associate members 
nominated should belong to the higher class. 

Electric Pumps for Canals.— We notice in the 
Revue Industrielle a full description of the electrical 
installation for providing water for the Bourgogne Canal. 
It seems that in certain seasons of the year the natural 
water supply to the high-level reaches of this canal are 
deficient. In consequence, a number of electrical pumping 
plants have been provided at the different locke to raise 
water from the low to the high levels during those seasons. 
To admit of this, a waterfall near the canal has been used, 
and power is transmitted from this to the pumping stations 
by means of three-phase currents at 2,000 volts. Centri- 
fugal pumps driven by motors on the same axles are 
used to raise the water. Our contemporary illustrates in 
detail the electrical and civil engineering works at the 
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generating station and at one pumping station. It also 
gives figures as to the cost of the working. That of 
pumping the water at the locks comes out at one-tenth of 
what it would cost to provide extra water in the main 
reservoirs. The actual expenditure of raising a cubic 
metre of water is said to work out at about ‘033d. 


Induction Motors. — On Friday, April 28, Prof. 
C. A. Carus-Wilson delivered a lecture at the Royal 
Institution on Some Features of the Electric Induction 
Motor.” At the outset he showed that when a conductor 
carrying & current was placed in the magnetic field there 
was a force excited on the conductor which tended to 
move it across the lines of that force. To illustrate this by 
experiment, he excited à magnet into whose neighbourhood 
a suspended filament had been introduced, and on using an 
alternating current the vibration of this filament was at 
once reproduced on the screen, the alternating force caused 
by the current having tended to displace it first in one 
direction and then in another. By using the remarkable 
instrument shown by Mr. Duddell at the last meeting of 
the Institution of Electrical Engineers, he was able to illus 
trate the same phenomenon more easily. Commencing with 
these elementary principles, Prof. Carue-Wilson proceeded 
to develop step by step their application to the construction 
of the modern induction motor. In so doing he showed 
other experiments, all of which were greatly appreciated 
by the audience. 

Dynamo Insurance.—It has been customary for 
years for owners of boilers to insure these with one of the 
many policy insurance companies in order that they may 
be safeguarded against accidente, both as regards compensa- 
tion and actual damage. Perhaps the greatest advantage 
from such insurances lies in the fact that the boilers are 
regularly inspected by experts, and as a result accidents 
are prevented. We notice that the National Boiler 
Insurance Company of Manchester are now issuing the 
same class of policy for dynamos and electric motors 
as they have previously done for boilers only. The 
company insures such electrical machinery against 
breakdown, and couples with this insurance a 
regular supervision, which, although undertaken on 
behalf of the company, is exceedingly valuable to the 
owner of the machinery. This kind of policy should be 
useful in those places where isolated plants are run with 
comparatively unskilled attendants. In this way any 
defects developing in the dynamos or other electrical 
machinery will be discovered in many cases before they 
have developed to such an extent as to cause interruption 
of working. 

Electrical Street Sweeping.—We notice in the 
columns of the Sheffield Daily Telegraph that Mr. Jackson, 
the new cleansing superintendent of the Sheffield Corpora- 
tion, is working on an electrical street-sweeping apparatus. 
The idea consists in having a sweeper which will run on 
the electric tramlines and receive its power from the trolley 
wire. The front brush, which will be fixed in an oblique 
position, will project from the horse track to the channel 
on one side of the road. It will leave the refuse swept 
up in a ridge near the middle of the road. A second brush 
in the rear, which will be just wide enough to cover the 
tramway track, will then drive its own refuse and that 
left by the front brush into a receiver. From this the refuse 
will be carried into a large bin by means of an elevator. 
The front brush will be made to swing, in order that it 
can be adjusted to the varying width of the road, and also 
drawn to one side to enable carts to be passed. The idea 
of Mr. Jackson seems a good one, but its practicability will 
be largely determined by the width of the street to be 
negotiated, and the period of the day chosen for sweeping. 
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As far as cost is concerned, it should very much reduce the 
expenses of the scavenging department. 

Electric Lighting of the City.—At the sitting lust 
week of the Court of Common Council of the City of 
London the Streets Committee presented a further report 
with regard to the electric contracts. The committee state 
in their report that they have obtained a joint opinion 
from M C. S. Eady, Q.C., Mr. C. M. Warmington, Q. C., 
and Mr. Danck werts on the various contracts with dates, 
and also the dates at which Alderman Sir Joseph Savory 
and Mr. MacGeagh, C. C., were financially interested in the 
Brush Company and in the City of London Electric Lighting 
Company. After examining these, the counsel state that 
they have no doubt that the two Brush contracts and the 
Laing-Wharton contract with the Commissioners, which 
were transferred to the City of London Company, are null 
and void. At the same meeting a letter was read from the 
City of London Company suggesting a meeting between 
the Streets Committee and the directors of that company. 
After considerable debate as to the advisability of the 
proposed conference, it was decided to leave the matter in 
abeyance for one month until the report on behalf of the 
Board of Trade had been presented. 

Doubtfal Inventions. We have several time pointed 
out that the Patent Officesystem of the United Statesis based 
on the idea that the officials ascertain both the novelty 
and the practicability of an invention before granting 
letters patent. The attempt to carry this principle out 
bas led toa number of disgraceful resulte, as good inven- 
tions have been condemned as impracticable and doubtful 
inventions have been held over for investigation so long 
that when finally granted their life has been extended some 
10 or 12 years. We notice in the Electrical World that the 
Patent Office have just granted a patent for a lightning con- 
ductor which our contemporary describes as follows: the rod 
terminates in a sphere surrounded by a plurality of points. 
It is stated that the electricity accumulates in great 
quantities on the spherical surface, and thus increases the 
absorbing power of the conductor." The illustration given 
shows a brazen serpent with the end of his tail projecting 
skywards. The ball at the end of this is surrounded by a 
number of points, and we should much like to see the report 
of the Patent Office examiner who could prove on theory 
that this conductor did what its inventor claims for it. To 
stamp such an invention as an improvement in electrical 
science is an absurdity. 


Telegraph Rates to India.—In the Indian Budget 
debate, Lord Curzon described the tariff for telegrams for 
Europe as being “inimical to trade, a barrier to the ever- 
growing intercourse between India and the mother country, 
and obsolete and anomalous in itself" The Times in a 
long article on Saturday last says that strong facts will 
be required to justify such words from a viceroy. The 
article then proceeds to most amply prove the state- 
ment by showing that the rates, although profitable 
to the company, have practically prevented any increase 
in the messages sent to India during the past 
15 years. As an example of what can be done with 
cheap rates, it is pointed out that messages can be sent to 
Australia vid India for 4s. 9d. a word, as against 4s. a word 
to lndia alone. Since the great reduction in the cost of 
cabling to Australia has been made, the traffic has gone up 
by leaps and bounds. Thus, during the past seven years 
the total net value of the Australian telegrams sent vid 
India has risen from £284,427 up to £512,017. The 
question is raised as to whether the Indian Government 
should guarantee the company against loss and insist on a 
radical reduction, or whether the construction of the Pacific 
cable and the new competition it will create for Australian 


traffic will induce the Eastern Company to reconsider its 
policy of unprogressive resistance and avert the necessity 
for more drastic rémedies. 

Lightship Signalling.—The Prince of Wales, as 
president of the Royal National Lifeboat Institution, 
presided on Monday last at a dinner in aid of the London 
Lifeboat Saturday Fund. After the dinner a number of 
speeches were made, and it fell to the Prince of Wales to 
propose the toast of the evening. In doing so, he referred 
to the great importance of having electrical communications 
between lighthouses, light-vessele, and lifeboat stations. 
In this respect the Royal Commission, which was 
appointed in 1893, had issued five reporte, and 
a number of the recommendations of the Com- 
mission had been carried out. The Prince of Wales 
proceeded to explain the reason why in their last report 
they did not feel justified in recommending the establish- 
ment of more cables between light-vessels and the shore. 
This was because they wished first to test the ethereal 
system of telegraphy, which under the superintendence of 
Signor Marconi would seem to solve great difficulties which 
had been encountered in maintaining communications with 
light-vessels. With respect to the telegraphic and tele- 
phonic connections which have been established by the 
institution, their utility each year had been increasingly 
demonstrated, both for calling out lifeboats when required 
and for preventing unnecessary launches. ö 

Electric Lighting of Warships.—At the dinner of 
‘The Nameless Dining Club,” of Philadelphia, referred to 
in another note, Mr. C. J. Dougherty, the chief electrician 
at Cramp’s shipbuilding yard, made an interesting state- 
ment as to the use of electricity on board modern men»ef- 
war, speaking primarily of the good results obtained in the 
war with Spain. He then went on to show how electricity, 
is approved of in the Russian navy, and described the 
various plants to be installed by Cramp's on the battleship 
and the cruiser they are now building for the Czar. These 
plants will be the largest that have ever been installed on. 
any warship in the country. On the battleship, motors 
will be installed for the following work: capstan, drainage 
turbines, hull ventilation, blowers for fire-rooms, winches 
for boats, shop motor, ash hoist motors, ammunition hoist 
motors, and the operation of the turrets and steering gear 
by electricity. There will be installed on this ship alone. 
about 89 motors, and the generating unite for supplying 
power for these motors, for 1,000 electric lights and for 
six searchlights will be: four 66-kw. generating sets, each 
set consisting of a triple-expansion engine directly connected 
to two 33-kw. dynamos, two generating sets of 122 kw., 
each set consisting of a triple-expansion engine directly. 
connected to two dynamos of 66 kw. The total amount of 
current which can be supplied by the above dynamos is, 
roughly, 5,800 amperes. This is a large installation of 
electric power, and it will be noticed that the Russian 
navy has plenty of faith in electrically-operated machinery. 


Magnetism in Bricks.—The Canadian Architect and 
Builder states that Prof. Lawrence, of the University of 
Rochester, New York, has made some important observa- 
tions on an unsuspected property of bricks. Some two 
years ago he noticed certain unaccountable movements of a 
sensitive magnetometer which he had placed for steadi- 
ness on a brick pier in the basement of the university 
laboratory. Last year while visiting at Ann Arbor he 
was told that a similar phenomenon had been noticed . 
there, and his informant half jokingly said that the. 
bricks in the walls must have affected the needle. Prof. 
Lawrence, remembering that in his own experiment the 


‘instrument rested on a brick pier, thought more seriously 


of the matter, and, on his return to his own laboratory, 
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began a series of experiments to determine whether bricks 
Collecting à large number of 
samples of bricks of different kinds, and testing them with 
a delicate magnetometer, he found that nearly all red 
bricks, and some white ones, were appreciably magnetic, a 
brick of the strongest sort, a brownish variety made near 
Rochester, giving a power equal to that of wire as large as 
a knitting needle, and lin. long, completely saturated with 
magnetism. The only brick which was absolutely free 
from magnetic power was a white one, also made near 
Rochester, but a yellowish one, from some place not 
specified, was also nearly free from it, while another white 
one, from Washington, was very nearly as magnetic as the 
It will be interesting to know if 
tho professor has had an analysis made of the bricks in 
question to see how far the presence of oxides of iron in | the 


really could be magnetic. 


Rochester brown one. 


clay is responsible for the effects he noticed. 


Royal Institution.—The annual meeting of the Royal 
Institution was held on Monday last, the Duke of North- 


umberland presiding. After the annual report had been 


read, the following were unanimously elected officers for 
the ensuing year: President, the Duke of Northumberland; 
Sir 
Frederick Bramwell ; managers, Sir Frederick Abel, Sir 


treasurer, Sir James Crichton-Browne; secretary, 
William Crookes, the Duke of Devonshire, Lord Salisbury, 
Lord Halsbury, Dr. W. C. Hood, Prof. D. E. Hughes, Lord 
Kelvin, Mr. A. B. Kempe, Mr. H. Leonard, Sir Andrew 
Noble, Mr. A. Siemens, Mr. B. W. Smith, Mr. W. H. 
Spottiswoode, and Sir Henry Thompson; visitora, Mr. 
W. H. Bennet, Mr. A. Blyth, Mr. M. Horner, Mr. E. 
Kraftmeier, Lieut.-Colonel L. W. Longstaff, Mr. F. McClean, 
Mf. H. F. Makins, Mr. L. Mears, Dr. R. Messel, Mr. L. M. 
Rate, Mr. J. C. Ross, Mr. W. J. Russell, Mr. A. G. 
Salamon, Sir James Vaughan, and Mr. J. J. Vesey. The 
president afterwards announced that the institution pro- 
posed to celebrate the hundredth anniversary of its exist- 
ence by the delivery of two commemoration lectures in 
June. It seems that the first meeting of the members in 
the building in Albemarle-street was held on June 5, 1799. 
The first commemoration lecture will be delivered on Tues- 
day, June 6, at 5 p. m., by Lord Rayleigh, when the Prince 
of Wales will preside and receive the honorary members. 
The second lecture will be delivered the next evening at 
9 o'clock by Prof. Dewar, when the president of the insti- 
tution, the Duke of Northumberland, wili preside. After 
the lecture on Tuesday, June 3, a reception will be held at 
the Mansion House, at which the Lord Mayor of London 
will receive the members and foreign guests. 


Murphy Third-Rail System.—We have just seen 
full details of the system invented by Captain J. McL. 
Murphy for running electric tramways with a sectional 
conductor laid between the track. The public trial of this 
system at Manhattan Beach was made on April 12, when 
some 400 guests were invited to inspect thesystem. After 
the paper given by Mr. Miles Walker at the Institu- 
tion of Electrical Engineers, it is useless to recall the essen- 
tials for a system of surface contacts, but we are interested 
in seeing how far theMurphy system complies with these. In 
it a solenoid switch is used to throw the sections of rails into 
circuit. On this solenoid there are two windings. The first 
of these is a high-resistance winding, the end of which is 
connected normally to the rail, and the other to earth. 
The thick-wire circuit conveys the main current to the rail 
when the switch is closed. In starting up, a current at the 
normal line voltage, obtained by & small continuous-current 
transformer from a battery of accumulators on the car, is 
used to energise the high-resistance winding. Immediately 
this switch moves, this winding is broken, and the current 
taken by the motor maintains the contact. As soon, 


however, as the collector passes over the section, the 
current ceases, and the switch returns into its open posi- 
tion, at the same timo closing the fine-wire circuit. From 
experiments actually made with salt and water, the leakage 
current through the thick-wire winding is not sufficient to 
keep the switch on when the car has left the section. The 
chief fault in the system in our opinion is that immediately 
the current is switched off, all contact with the supply main 
ceases unless the auxiliary continuous-current transformer 
is kept in circuit. This would seem to seriously handicap 
the system in a hilly district, where there are a number of 
grades which can be coasted down, using the motors as 
electric brakes or to return current to the lines. 


Electric Eddy Currents.—On Tuesday afternoon 
Prof. Silvanus P. Thompson gave the first of the usual 
course of Tyndall lectures at the Royal Institution, when 
a number of experiments illustrating the heating effects of 
eddy currents and the methods of preventing them by 
appropriate lamination of the metal in which they occur 
were shown. He began, says the Times, by showing how 
electric eddy currents depended on induction, and defining 
them as alternating currents occurring in sheets and masses 
of metal and circulating in a closed path which was not 
necessarily prescribed by insulating material. Their study, 
he pointed out, originated in rather an obscure way from 
an observation made in 1824 by Arago, who found that an 
oscillating compass needle came to rest more quickly if the 
bottom of the box containing it was of copper than if it was 
of other materials. Arago pursued his experiments fora few 
months, in the course of which he discovered that a rotating 
copper disc tended to make a magnetic needle suspended 
above it move in the same direction, and then apparently 
discontinued his investigations Other men, however, such 
as Barlow, Christie, and Babbage and Herschel, took them 
up, and soon there was a whole literature on the subject. 
Babbage and Herschel reversed Arago’s experiment and 
rotated a magnet below a copper disc, with the result that 
it also rotated, and by substituting other metals for the 
copper Herschel seized upon the crucial fect that those 
metals succeeded best in the experiment which were the 
best conductors of electricity. Still the phenomenon 
remained a complete mystery until Faraday gave the 
explanation in 1831, when he was engaged on his famous 
experiments regarding the possible production of electricity 
from magnetism. He showed that the movement of the 
magnet necessarily set up currents in the copper, and that 
these, having themselves magnetic effects, must react on 
the magnets, thus producing the phenomena observed. 


Municipal Tractien.—Detroit, which already owns 
and operates its electric lighting plant, is now arranging 
for the acquirement and control of the street railway lines 
of that city, presumably with a view of working them as 
municipal enterprises. No legal difficulty appears to stand 
in the way of their acquirement, since the right of the 
municipality to effect such purchase was ensured by the 
recent passing through the Michigan Legislature of what 
is known as the McLeod Bill. This experiment of mani- 
cipal ownership of street railways in Detroit will be 
watched with considerable interest. Our New York con- 
temporary Electricity is not very sanguine, however, as 
to the success of the venture, notwithstanding that 
Detroit is probably freer from political corruption and 
machination than most large cities in the United 
States. In support of this view, it reproduces a 
statement which was communicated by Mr. Robert 
Crawford, of Glasgow, a strong advocate of municipal 
ownership, to the representative of a Chicago journal. 
This statement is all the more interesting as coming from 
a stranger with unbiassed views. If what is attributed te 


THE ELECTRICAL ENGINEER, MAY 5, 1899. 


Mr. Crawford be true, it would appear that with the con- 
ditions that exist in American cities to-day municipal owner- 
ship is utterly impracticable. He says: It can never be 
a success until the system of political rewards is entirely 
divorced from city government—a condition of affairs which 
is not claimed to exist, so far as I can learn, in any American 
city at the present time. Unless the municipal government 
is conducted with an eye single to the welfare of the city, 
and unless the city officials are prompted by the same 
unselfish patriotism that impels a man to volunteer in time 
of war, municipal ownership is bound to be a disastrous 
failure.” Our contemporary is of opinion that, should this 
attempt fail to prove satisfactory in Detroit, it is safe to 
aseert that municipal ownership would never prove any- 
thing but a failure elsewhere in the United States, since 
nowhere are the conditions more favourable. 


Electricity and Bridge Building.—We notice from 
the columns of the Electrical World that on April 12 the 
inner circle of the well-known Art Club of Philadelphia, 
called The Nameless Dining Club,” held a meeting at 
which electrical subjects were discussed. Among the 
speakers was Mr. G. S. Dunn, who referred to the vexed 
question of the Atbara contract being placed in America. 
Having given particulars of the work to be done, and of 
the short time in which the Pencoyd Ironworks succeeded 
in turning this out, Mr. Dunn held that the explanation 
lay in the fact that Americans had been quick to 
adopt every improvement in methods in which electric 
power is probably the most important. He stated that 
“the Pencoyd works were operated wholly by electricity, 
and that remarkable economies result. The saving in 
power over that which would be required to operate the 
cranes and other machinery of the works by scattered 
steam-engines is a large and important item, but it is 
insignificant compared to the indirect gains in convenience 
and flexibility which the electric system permits. For 
instance, by the introduction into the bridge department of 
the electrical methods of handling a girder, which formerly 
required nearly half a day to be turned over to permit 
work upon its other side, is now turned in half an hour. 
The direct attachment of motors to the large tools bas 
permitted the removal of overhead gear and belting, and 
given such added clear space that the problems of handling 
are no longer difficult. It has also greatly simplified the 
manipulation and adjustments that were extremely awkward 
when power had to be carried to semi-portable tools by 
means of belts. Portable tools are now carried to work 
which previously had to be brought to the tools. The 
net result of the introduction of these and other improve- 
ments due to electrical methods, is that the tonnage of 
output for the same number of hands, tools, etc., has 
actually been doubled, or the time required for a given 
output halved with the corresponding effect on the cost 
of labour." 


Electricity in the Italian Navy.—In the last 
article of the excellent series written by Mr. Giulio 
Martinez for the Electrical World, the electrical steering 
gear used on the cruiser Calapria and the battleship 
“ Ruggero di Lauria” is described. The apparatus in 
question is the outcome of some suggestions made 
by Mr. Pasqualini. The apparatus in question is 
used to control the steam steering gear from the 
bridge or from some other part of the vessel. As for 
electrical steering itself, a motor of from 40 h.p. to 50 h.p. 
would be required, which would form a large load for the 
electrical machinery in the ship. The general idea of the 
arrangement is somewhat as follows: Suppose the steering 
wheel on the bridge to be moved through a definite angle ; 
this causes the electromotor actuating the steam steering 
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gear to commence revolving. This motor only stops when 
it has made a number of revolutions proportional to the 
amount of motion of the steering wheel, because only at 
that moment can it have transmitted a sufficient number 
of impulses over the circuit to cause the shaft in the trans- 
mitting gear to take up its normal position relative to the 
steering gear. Only four wires are required between the 
sending and receiving stations, and by a neat arrangement 
of lamps in the transmitting gear it can be easily seen 
from the bridge if the apparatus is in order. Two lamps 
are used, which are normally alight. As soon, however, as 
the motor commences to move, one lamp is extinguished, 
and it is only relighted when the sending and receiving 
gears are again in synchronism. The article concludes 
with a brief description of Mr. Pasqualini’s improvement on 
Marconi's apparatus, or wireless telegraphy. The author 
states that this gentleman, who is the chief electrician of 
the navy, is convinced that Hertzian waves are not 
employed in such, transmissions, but that it is merely & 
case of induction telegraphy. We must admit, however, 
that after reading the author’s description of the apparatus 
employed by Mr. Pasqualini, we do not think his conclu- 
sions are correct. We notice that he still uses the vertical 
conductors, which are such an essential feature of the 
Marconi system. 


Electrolysis of Calcium Chloride.—The following 
is an abstract from the Journal of the Chemical Society 
of a useful contribution by Messrs. H. Bischoff and Fritz 
Foerster to the Zeitung fuer Electrochemie (1898, iv., 464), 
in which the authors confirm Oettel's statement that a 
better yield of chlorate is obtained in the electrolysis of 
calcium chloride than in that of potassium chloride. 
Measurements of the gases evolved during the electrolysis 
give the percentages of the current employed (a) in the 
formation of hypochlorite, chlorate, and perchlorate, (b) in 
reducing hypochlorite at the cathode, (c) in decomposing 
water. When a solution of 74:3 gr. of calcium chloride 
in 500 cubic centimetres of water is electrolysed with 67 
volts, and current densities of 9:1 amperes per square 
decimetre at the anode and 13 amperes per square deci- 
metre at the cathode, 85:7 to 90:4 per cent. of the current 
yields oxygen compounds of ‘chlorine, mainly chlorate 
1:4 to 2'9 per cent. reduces hypochlorite, and 7'8 to 12:8 
per cent. decomposes water. With a solution of 100 gr. 
of potassium chloride +7°5 gr. of potash in 500 cubic 
centimetres of water, the E.M.F. being 4:8 volts and the 
current densities the same as before, the corresponding 
values were 50:0 to 61:0, 12 to 19:9, and 20:8 to 29 6. 
Both solutions were cooled with ice. A solution of barium 
chloride gave results very similar to those obtained with 
potassium chloride. The small reduction observed with 
calcium chloride is probably due to a layer of calcium 
hydroxide on the cathode which acts as a diaphragm ; the 
greater part of the calcium hydroxide formed combines 
with chlorine, but part of it remains undissolved, free 
hypochlorous acid existing in the solution and volatilising 
with the gases evolved. Further experiments show that 
at 20deg. to 25deg. the best yield of chlorate is obtained 
from solutions containing at least (preferably much more 
than) 10 per cent. of calcium chloride, and with a current 
density of 10 amperes per square decimetre at the anode 
and at least double that amount at the cathode; the yield 
is nearly 90 per cent. The deposit of calcium hydroxide 
on the cathode considerably increases the E. M. F. required; 
at 50deg., however, 4 55 volts suffice, and the yield is but 
slightly reduced (80 to 87 per cent.)  Determinations of 
oxygen in admixture with hydrogen should not be made 
in the phosphorus pipette, but by means of copper in 
presence of a solution of ammonia, 
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ELECTRIC LIGHTING OF COVENT GARDEN 
THEATRE. 


We have referred in brief notes in our previous issues to 
the great alterations being made at the Covent Garden 
Theatre by the Royal Opera Syndicate, which has taken 
over this historic house. 

Anyone acquainted with the theatre in question, which 
until now has been lighted entirely by gas, will agree that 
there was a necessity for the changes which have been 
made, and particularly for the change in the illuminant 
used. In fact, the increased public interest in grand opera 
made it an imperative necessity that what was practically 
our only opera house in London should be equipped in a 
way which will enable masterpieces to be staged effectively. 


ao 
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Fic. 1.—Section of the Battens used at Covent Garden. 


Asan example of the antiquated means of lighting which until 
now have been used at the theatre, we may point out that 
the old gas battens had neither pilot lights nor flashes. 
The want of these entailed hand lighting, which was cumber- 
some and PEDE y dangerous. Again, there was abso- 
lutely no provision for producing coloured effects in the 
lighting, except with limelights, which for such a large 
stage as that of Covent Garden could give but a very local 
colour. The management, therefore, decided to place the 
whole of the electric lighting of the stage and auditorium 
in the hands of Mr. Wingfield Bowles, who, in his capacity 
as consulting engineer, has made theatre lighting his 
speciality. Owing to the largo amount of work to be 
done in the limited time available between the closing 
of the fancy dress ball season and the commencement 
of opera, the stage - lighting only has been completed 
in time for the latter. The work had thus to be done 
in less than six weeks, and our readers will accord- 
ingly understand the need there was for careful and detailed 
organisation. The grand saloon has already been lighted, 


and some five arc lamps have been placed outside, but 


apart from this, the auditorium lighting is not being at 

resent procoeded with. In the stage-lighting as a whole 
Mr. Bowles has introduced several distinctly novel features. 
The first of these is in the provision of four colours respec- 
tively—white, red, blue, and orange—for obtaining stage 
effects. Itis, we believe, the first time that orange-coloured 
lamps have been used for stage work in this country, these 
effects being 5 obtained by burning white lamps at 
very low candle-power. By this means the good effects obtain- 
able at Covent Garden are not arrived at, while the method 
is also extremely wasteful. The other radical departure 


consists in placing the switch gear below the stage in a 
fireproof room, from which the electrician-in-charge can 
obtain a full view of the scene as lighted. This procedure, 
while excellent for a repertoire theatre like Covent Garden, 
would not be recommended by Mr. Bowles for smaller 
theatres, or for those theatres in the provinces which are 
| used by touring companies. In such cases the stage-manager 


A^ 6,6 98. 


~c. 


— .. ˙ T.... ² üw— Ä y 
FIG. 2, — The Five Traversable Wing Lights used on the O. P. Side. 


requires to be more in touch with the electrician-in-charge 
than is the case at Covent Garden. 

In describing the lights at present installed on the stage 
of Covent Garden Theatre we will commence with those 
used high up and gradually descend. In the first place, there 
are seven battens, six of which are 61ft. long, and one 
40ft. long which is used to light the back cloth or the 
extreme back wall. These six battens are, we believe, the 
largest in use in this country, and they each contain 
220 lamps of 16 c.p. divided up into colours as follows: 
80 white, 40 amber, 50 red, and 50 blue. In the smaller 
batten the numbers are 50 white, 20 amber, 25 red, and 
25 blue. For these battens no less than 28 regulators with 
liquid resistances are provided, so that the illumination can 
be easily varied and changed in colour without causing any 
flickering. At the same time, as there is one regulator for 
each colour in each of the battens, they can be varied inde- 
pendently. The construction of these is shown in Fig. 1, from 
which it will be seen that they are built up with a steel 
lattice back filled with a grooved plank of English oak, 
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which is used to contain the necessary cables. These cables 
are led to the end of the batten, where tail-ends are provided 
to connect them to an iron box placed below the fly-rail. 
The cables are carried in a hand-sewn leather hose, which 
is bound to trumpets on the end of the battens and on the 


special connector boxes. The boxes, which are all Mr. | 


Bowles’s own design, will be described later on. They are 
so arranged that the cables can be quickly disconnected in 
case the batten has to be lowered or removed. They 
contain some eight contacts in all. The battens are provided 
to have a rise and fall, when connected, of 12ft. In each 
of them four pilot lamps have been installed, which can be 
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controlled from a small special switch on the stage switch- 
board. These are used to give sufficient light for the 
master carpenter or other stago official to work by without 
the electrician having to operate the main switchboard. 
One great Tre in the use of the electrically-lighted 
battens will be gathered from the fact that they are only 
84in. wide, whereas the old gas battens absorbed a total 
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width of 2ft. 3in. From a glance at the illustration 
(Fig. 1) showing the section of them, it will be seen 
that all the projecting nuts have been carefully 
shielded, in order that they may not work loose 
or cause damage to the scenery. The 61ft. battens 
weigh practically l6cwt., and are suspended by six lin. 
steel ropes, an insulated support being placed between 
these ropes and the bridle chains to the battens. The 
reflectors used are of sheet steel Lin. thick, which is flint- 
enamelled on the reflecting side. With the connections 
used in the switch-room, every other batten is connected to 
a different supply station. Thus the numbers 1, 3, and 5 
are on ono station, while 2, 4, and 6 are on another. 

The arrangement of wing lights at the Covent Garden 
Theatre will be seen in the illustration (Fig. 2). There 
are five of these on each side of the theatre. The frame- 
work of the reflecting part is much the same as that of the 
battens, it being supported by lattice steelwork, and pro- 
vided with an oak filling to carry the cables. The use of 
oak for this purpose has been found in every way more 
suitable than the adoption of metal tubing. The worst 
fault that can occur will only cause the oak to smoulder, 
and a small fault is not so likely to blow the fuses as when 
metal tubing is used. In each of these wing lights there 
are 75 lamps of 16 c.p., of which 50 are white, while 15 are 
coloured respectively amber, blue, and red. The wing 
lights are supported on ladders, which run on wheels in 
the mezzanine floor. By this means the wings have a 
travel of 16ft.—i«, 8ft. either way from their normal 
position. These ladders also act as supports for the 
wings or other scenery required at either side of the 
stage. At the bottom of each wing light there is a cast- 
iron box, seen in Fig. 2 and also in Fig. 3, which gives 
details of its construction. By them the lights can be 
extinguished in eight sections if desired. In this way 
half colours can be obtained by switching off—for example, 
one half of the red lamps. In the same manner one half 
of the white lamps can be extinguished in one wing, and 
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FIG. 4.—Section of the Float at Covent Garden, with Details of Central Distributing Box. 


the others can be maintained burning while tho other wing 
lights are varied ; also by intercepting blocks it is possible 
to insert local resistances into any of the circuits. The 
connections for these wings are obtained by the hose-pipes 
seen in Fig. 2, which contain the wires on their way to a 
special iron connecting box in the cellar below the tage. 
They are fed by a complete double ring main, controlled by 


560 THE ELECTRICAL ENGINEER, MAY 5, 1899. 


eight resistances and regulators. The proscenium lights, | be run over such hose with ease witbout damaging it or 
which are placed just inside the frame of the stage, each | the cables inside. Two of these portable lengths can be 
contain 50 white lamps, 30 blue, 30 red, and 25 amber. | seen on the floor in Fig. 2. Some 30 of the plug boxes have 
They are similar in construction to the wing lights, but 
separate resistances are provided forthetwo—theseconsisting 
of four regulators, ono for each colour. A section of the float 
is shown in Fig. 4, from which it will be noticed that three ge 
lines of lamps have had to be used. The back row consists w 
of 50 white lamps, each of 32 c.p., which are used for general \S 
work. In the other rows some 50 16-c.p. white lamps are 
placed, and will be used as auxiliaries when strong light is 
required. Besides these, there are 50 lamps of 16 c.p.,of each 
of the following three colours—red, blue, and amber. Five 
regulators are used for this float, which are led to a discon- 
necting box in the centre, from which feeders run in either 
direction. In this way the float, which is 35ft. long, 
can easily be broken up into two halves by the elec- 
trician if required, so that one half is dimmed while the 
other ie strongly lighted. The design of the float is 
such that the upper part can be easily removed to enable 


FIG. 5.— The Wingfield-Bowles Plug Box Closed. Fic. 6. - The same Box when Opened to insert Plug. 


the stage flooring to be continued over it when required, | now been fixed, and when the stage has been finally altered 
as is the case when the well-known fancy dress balls are | the total number will be increased to 50. 

being held. The plug boxes used at Covent Garden are of the type 
In addition to the above fixed lights, two circuits | designed and patented by Mr. Bowles, and manufactured 
are run round the stage and connected with plugs | by the General Electric Company. Two views of these 
in various parts from which portable lengths can be | boxes are given in the illustration herewith, of which 
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Figs. 7 AND 8.— Connector Boxes used for the Wing Lights and also for Connections to the Battens. 


supplied to light ground rows, transparencies, etc. | Fig. 5 represents the box closed, and Fig. 6 shows it 
These portable lengths contain from 10 to 15 lamps, and | open, with the cable end right for insertion. The lid, which 
their wires are run in canvas hose, which by flattening out | automatically closes itself on account of its weight, has a 
on the stage is the least liable of anything to cause lip at the lower end, against which the plug at the end 
accidents, Mr. Bowles informs us that heavy scenery can bf the canvas hose can be placed. In this way the lid 
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impossible to reverse the poles, owing to the fact that the 
| plug can only be inserted in one way. Again, if the plug 


is opened, and the plug is then slipped up under the 
grooved edges of the lid. When pushed up to its 
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Fic 9.—View of the Regulating Switchboards used at the Covent Garden Theatre. 


greatest extent the lid is closed, and the contacts on | is not first slipped into the grooves of the lid the box cannot 
the plug slip into the flexiblo jaws seen in Fig. 6. An be closed. These boxes are placed beneath the stage 
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2 Fic. 11. — Plan ot the Resistance-Room. 


ebonite slip divides the ininde both: in the box and in | flooring, through which small 9 are left, which can be 
che plug. The great beauty of the design lies in the fact | closed round the canvas hose when the plugs have been 


that no mechanical strain comes in contact, and that it is | inserted. 


The switch-room, which is mentioned above, and which is 
placed below the stage at one side, is built up of iron plates. 
Access is obtained to it by means of an iron door in the 
mezzanine floor, from an iron door in the orchestra, and by 
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FIG 10 —View ot Switchbvard taken thruugh Doorway to Orchestra. 


means of a trapdoor and ladder from the stage. Fig. 9 
shows the whole of the boards used in this room, but it has 
not been possible to get them quite in the same line as 
shown, one of them being placed at right angles to the 


room, which is shown in plan in Fig. 11. 


boards are placed two floors below, in the resistance 
The general 
diagram of connections used on the switchboard are 
shown in Fig. 12, from which it will be seen tbat all the 
switching and regulating gear in the switch chamber beneath 
the stage is connected to the middle wire of the third-wire 
system only. The board in tho centre of the diagram takes 
the six incoming mains, which give a duplicate supply to 
the theatre from two separate supply stations. These two 
stations both belong to the Charing Cross and Strand Com- 
pany, and by the large throw-over switches, seen in the 
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FIG. 12 - Diagram of Connections to Lamps 


centre of the diagram, the whole of the load can be quickly 
ut on to one station in the event of the other breaking 
agai: Great care has been taken to keep the stage 
wiring in two complete halves, and to so arrange the lamps 
that the failure of one half of the lights will not cause 
serious breakdown in the general lighting effect. From 
the main board, which is pl in the resistance 
chamber beneath the switch-room, the distributing wires on 
the zero side go up to the switch-room. The liquid resist- 
ance, marked R in the diagram, is actuated by the dimmer, 
marked D; and it will be seen that when the cone in 
the cell is at its lowest point, the liquid resistance 


FIGs 18 AND 14.—Front Blevation and Section of a Dimmer Switch and Gear. 7 
The switches used control the 


centre board. A view taken from the orchestra through the 
iron doorway is shown in Fig. 10, but the space inside it is. 
insufficient to enable a complete photograph to be 

ba and fuse- 


taken. The main receiving switch 


is entirely cut out. 
lights in the usual way. The t feature in Mr. 
Bowles’s system of stage-lighting is the centre switch- 
board seen in Fig. 9. e four hand-wheels seen 
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in the illustration each control one colour, or as many 
of the circuits of that colour as may be required. The 
details of the switches by which this is done will be seen 
in Figs. 13, 14, and 15. Each regulating switch or dimmer 
works round the main axle, which is operated by the worm- 
wheel. These levers can be thrown into gear with a disc 
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FIG. 16°—Section showing Hand- Wheel. 


on this axle by means of a spring pin, seen in Fig. 14, 
which keys into holes in this disc. When this pin is up, 
the individual circuits can be dimmed by hand. The 
arrangement of the dimming gear is seen in Fig. 15. The 
switch-handle drives a large wheel by means of a bicycle 


ment is that while the white light is left, for instance, on 
one particular batten, the other battens can be gradually 
changed into colours, giving in this way sunset or 
dawn effects. What strikes one most when inspecting this 
board is its fireproof construction and the engineering skill 
shown in its design. The resistance room shown in Fig 16 
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Fio. 17. - Details of Tubes and Pulleys for the Tracers and Conducting Wires. 


is also fireproof, and from this illustration a idea can 
be obtained of the construction of the lifting gear. It 
will be seen that the tracer wires are insulated from the 
cones which are immersed in the liquid resistance, and 
that the insulated cables are attached to terminals on the 


chain, which raises or lowers the cone in the liquid- copper rods coming from these lead cones. The liquid 


resistance jar in the cellar. One great feature of this 


used in the jars is zinc chloride. The tubes for bringing 


Fic. 16.—View of the Resistance-Room, showing Method of Suspending the Cones in the Liquid Resistanoes. 


arrangement is that when the lever is right home it 
short-circuits two contacts, which cut out the liquid 
resistance entirely. It will be seen that with this 
arrangement the locking pins can be thrown into 
gear at any point on the disc, so that either or 
all circuits can be dimmed alike, or one or two 
of them extinguished more rapidly than the others. 
Perhaps, however, the greatest advantage of the arrange- 


the wires through the floor, and the pulleys for the tracer 
wires, are shown in Fig. 17. 

In the construction of the main switchboard for the two 
large change-over switches, which are of 1,000 amperes 
capacity, special attention has been paid to insulation. 
Steel H-girders are used to support the slates, but all the 
details for the supporting bolts are bushed with vulcanite, 
and sheets of this are placed between the slate and the 
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steel. It is also to be noticed that on all of the switch- 
boards used at Covent Garden all the connections are on 
the surface, which is a very essential feature. 

In addition to the stage-lighting, all the dressing-rooms, 
passages, and corridors, the gridiron, and the cellars 
around and beneath the stage have been provided with 
electric light. For these parts duplicate circuits have been 
run, alternately giving on each circuit. The energetic 
manager and secretary of Covent Garden Theatre—Mr. 
Neil Forsyth—is largely responsible for the improvements 
Mr. Bowles has been able to make in the lighting in the 
house, and we have to thank him for kindly allowing 
us to view the theatre at the present time. The 
contractors for the work have been Messrs. Townsend, 
Tamplin, and Makovski, Limited, of  Victoria-street, 
who have worked at schedule rates throughout. Mr. 
H. Pemberton has acted as clerk of the works, and 
in this capacity has ably assisted Mr. Bowles in getting 
thé work completed so quickly. The electrical engineer 
for Covent Garden Theatre is Mr. W. G. Crawshaw, who 
will be responsible for obtaining good scenic effects with 
the electric light during the coming opera season. In 
conclusion, while offering our congratulations to the pro- 
prietors on the perfect system of stage-lighting they have 
secured, we have to thank Mr. Wingfield Bowles for his 
great courtesy in placing such full details of his work at 
our disposal. 


NOTES ON ACCUMULATOR. CONSTRUCTION. 
BY DESMOND G. FITZ-GERALD. 


[Copyright. | 
CLXVIII. 


Storage batteries of quasi-novel form or composition are 
the order of the day. ftaly now contributes the Pescetto 
accumulator. Some details as to the construction of this 
cell, and very extended information as to its performance, 
have quite recently been published in this country. The 
construction involves a grid with comparatively large, 
square apertures, the bars of which are cut so as to 
produce eight prongs extending into each aperture. These 
grids are pasted with oxides of lead in admixture with an 
. substance, termed by M. Pescetto ulmate of 

min, produced by boiling sugar in dilute sulphuric acid. 
This substance, there can be no doubt, is ultimately 
eliminated by reason of its solubility, and, in the case of 
the peroxide element, by oxidation. Assuming that the 
superiority of this battery as set forth in the catalogue 
published by the Società Italiana di Elettricità can be 
substantiated under working conditions, this superiority 
would probably be due to the peculiar porous character of 
the active material rather than to the form of the grid. 
Besides these, there are no other points of novelty, so far 
as I can ascertain. The catalogue, embodying an immense 
amount of detail, is quite a new thing in its line. 

As in the case of the Valls accumulator (CLXIV.), there 
are three forms of the Pescetto cell—viz.: P," stationa y 
accumulators to be worked at normal rates of charge und 
discharge; P. R., stationary accumulators to w..ustand 
high rates of discharge; and R. P. R.,“ portab!c (traction) 
accumulators to be worked at high rates of c'.arge as well 
as of discharge. 

The capacity of the “ P" form is given under six different 
conditions in regard to rate of discharge ; the rate of charge 
being invariably for this cell 41 ampere per pound of cell. 


Stationary Batteries '* P." 
Rates of discharge—amperes 
per peund of cell complete. 164 205 256 307 359 410 
Corresponding periods of dis- h. m. h. m. h. m. h. m. b. m. h. m. 


Süss -ʃ 13 40 10 42 8 24 651 5 54 50 
“Corresponding capacities — 

ampere-hours per pound of 

eell complete: ..... ............ 2°26 2:19 213 2:10 207 205 


The P. R.“ class of cell is much lighter and less durable, 
being adapted for a higher rate of charge—viz., 789 ampere 
per pound of cell as a maximum—and for much higher rates 
of discharge. It is specially intended for the distribution 
of electric energy, and for a regulator in central stations. 


In this case, also, the capacity is given for six different rates 
of discharge. 
Stationary Batteries P. R.“ 


Rates of discharge —amperes 


per pound of cell complete. 657 789 920 105 1°18 1°31 
Corresponding time of dis- h.m. h. m. b. m. h. m. h. m. b. m. 

SaSe 40 3 16 245 223 25 1852 
Corresponding capacities — 

ampere · hours per pound of 

cell complete .................. 2°63 2:58 253 2°50 2°46 214 


But at the present moment the main interest must centre 
in the “R.P.R.” or rapid charge and rapid discharge 
(traction) cell. Never before have the reeults of such 
extreme variations of the rate of charge and of discharge 
been set forth in a price list, or even in a set of time 
curves. And, I may observe, by such curves alone can 
they be expressed otherwise than in a most cumbrous 
manner. This is obvious when the table relating to these 
cells is glanced at, or when it is stated that it applies to 
seven batteries (1 R P.R. to 7 R.P.R.), and that for each of 
these four different results are specified under nine different 
conditions as regards rate and time of charge, and under five 
different conditions as regards rate and time of discharge. 
Each battery of from one to seven sets of plates can thus 
studied under 45 aspects. Besides this, the table gives the 
utilisable watt-hour capacity per kilo of plates, the weight 
of plates necessary to give one kilowatt-hour (energy), and 
the weight of plates necessary to give 1 kw. (power). 

In these cells the ratio of weight of plates to total weight of 
battery complete is about 76. The rate of charge per pound 
of cell varies from 690 ampere to 6'9 amperes. The period 
of charge varies from 7 hours 30 minutes to 15 minutes. 
The rate of discharge per pound of cell varies from :86 to 
1:55 amperes. The period of discharge varies from 5 hours 
36 minutes to 50. minutes. The utilisable capacity E 
pound of cell varies from 8:85 to 2:28 watt-hours. The 
weight of battery necessary to supply the kilowatt-hour 
(B. of T. unit of energy) varies from 113lb. to 424lb. 
(when the specific watt-hour capacity is à minimum). The 
weight of battery necessary to supply the kilowatt varies 
from 6341b. (when the speeific capacity is à maximum) to 
358lb. (when the capacity is a minimum). 

To show the effect of rate of charge — without going to 
either extreme —upon the capacity subsequently developed 
at various rates of discharge, I will take two cases as follows: 


Traction Batteries R. P. R. 


CAsk I.—Specific rate of charge (amperes per pound of cell), 1°38. 
Time of charging, 2 hours 45 minutes. 


Rates of discharge—amperes per 
pound of cell completo 


86 1:035 1:207 1:38 1°55 

h. m. h. m. h. m. h. m. h. m. 

Corresponding periodsof discharge 4 0 316 245 223 2 6 
Corresponding useful capacities— 

watt-hours per pound of cell. 6:24 6:217 6°13 5°92 5°85 


Case II. — Specific rate of charge, 4 14 amperes, Time of charging, 
minutes. 


Rates of discharge amperes per 


pound of cell 86 1035 1:207 1:38 1°55 


h. m. h. m. h. m. h. m. h. m. 
Corresponding periodsof discharge 2 94 1 57 139 126 115 
Corresponding useful capacities — 

watt-hours per pound of cell. 3:779 373 3°68 3:05 3°51 

The loss and recovery of some 40 per cent. of capacity, 
in a cell charged each time to gassing point, would have 
been regarded not very many years ago as a somewhat 
inexplicable phenomenon. And in the extreme case the 
apparent loss may amount to 74 per cent., or, in other 
words, the weight of plates required to generate a kilowatt 
would have to be increased nearly fourfold. 

Now that the Società Italiana has set the example, the 
manufacturers of storage batteries will no doubt be expected 
to give far more information than heretofore with regard 
to the ascertained capabilities of their cells under various 
rates of charge as well as of discharge. The company 
certainly deserve credit for their new departure in the way 
of price-lists, and will be still more commendable .if their 
traction battery realises in practice the expectations.based 
on their tastefully got up and carefully compiled catalogue. 


CLIX. ME i 


An examination of the Fulmen cells which were used in 
last year's (1898) electric cab competition at Paris has 
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ven the following results relative to their construction : 
here were six peroxide loa each containing 4'830z. 
avoirdupois of metallic lead and 12:140z. of paste. There 
were seven spongy-lead plates, each with 4:830z. of metallic 
lead and 9 11oz. of paste. The area of positive surface 
was 525 square inches. The containing vessel and sepa- 
rators weigh 21:430z.; and the total weight of the cell 
with electrolyte is 1641b. The normal rate of discharge of 
the cell is 21 amperes ; time of discharge, five hours; mean 
voltage, 1:9. The specific rate of discharge (amperes per 
pound of cell) is thus 1:28, and the specific capacity at this 
rate is 6:4 (ampere-hours per pound of cell) Unless the 
Fulmen accumulator should prove to be very deficient in 
durability (which is probable), this is what competitors 
have to beat. l 

CLX. 


A M. Riker has taken up the question of the practic- 
ability of zinc-lead accumulators, over which Emile Reynier 
expended so much endeavour. Twelve watt-hours per 
kilogramme of cell is stated ( Science Abstracts for April, 
p. 252) to be the highest figure given by any European or 
American maker of accumulators. This would be 5:45 watt- 
hours or about 2:57 ampere-hours per pound of cell, which 
is by no means a high figure for a lead accumulator. With 
a lead peroxide plate and a negative electrode of zinc-coated 
copper the mean E.M.F. is 2:3 and the maximum 2:5 volts ; 
and the T energy in watt-hours per pound of cell: is 
stated to be 16:55 when the time of discharge is 10 hours, 
or 15:25 when the time of discharge is four hours. These 
are high values assuredly ; but my experience of the diffi- 
culties attending the use of zinc-lead accumulators prevents 
me from being altogether confident in the ultimate success 
of the endeavours in this direction. 


(Cox LVs ION.) 


A —À 


INSTITUTION OF ELECTRICAL ENGINEERS. 


Capacity Measurements of Long Submarine 
Cables. 
BY J. ELTON YOUNG, MEMBER. 


The following paper has been prepared both as a résumé 
of researches in a problem which, when pushed to define- 
ment, possesses some intricacy, so that others may be saved 
the labour uf repeating them, as well as with the object of 
submitting to the Institution of Electrical Engineers some 
conclusions reached with reference to one or two outstanding 
questions in the domain of electrical measurements of sub- 
marine cables. 

If progress in this department were gauged merely by 
the results appearing in the Proceedings, it would be very 
poorly and unfairly represented. For example, with the 
exception of a very brief but important communication 
from Mr. J. Gott (vol x., p. 278), not a single paper 
bearing on the preeent subject of capacity measurement 
is to be found in the Journals since Lord Kelvin's classical 
contribution to their first volume. But, although frequently 
unpublished, a great deal of patient advance has been 
made of recent years in perfecting the testing of submarine 
cables, all leading to increased accuracy in the localisation 
of faults. 

Of the various investigations. which have thus been 
followed up, with a view to eliminating every residual 
source of error, none has presented a more curiously 
persistent elusiveness than the exact determination of the 
electrostatic inductive capacity of a long cable, though its 
approximate measurement has been fairly easy. There are 
four factors which have contributed to this want of finality— 
viz.: (1) insufficient definition of the quantity sought for, 
which is, in fact, a function of the time of charge; (2) 
difference between rates of electric absorption of the cable 
and the balancing condensers; (3) variations of absorption 
of both cable and condensers with time of charge and with 
temperatures involving virtual variations of their capacities ; 
(4) leakage error, which on long submarine cables is 
often large, and affects measurements more than any other 
use. | 
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With respect to definition of electrostatic capacity, two 
remarkable results of mathematical theory may be quoted 
from a paper by Dr. John Hopkinson and Prof. E. Wilson 
(Phil. Trans, vol. 189, pp. 109-136), though probably they 
are also to be found elsewhere. In this they demonstrate 
that, calling Y the total quantity of electricity coming out 
of a condenser which has been charged for time T to 
potential X and writing w for the symbol of variable time, 


Y=x f TOLLA 


or the capacity is a function of the time of charge, increas- 
ing as the time increases. The other result is that the 
time-integral of current, or the electric displacement, 
through a condenser. can be expressed in the form— 


9. = Ku + f se {Y (e) ld, 
: | 


where the first term representa “instantaneous " capacity, 
the second residual charge or absorption, and the third 
conductivity of dielectric, separated for convenience, but 
really all parts of a continuous magnitude. 

hat the latter formula indicates, with this addition 
that in a cable we have retardation of charge by conductor 
resistance, may be exhibited diagrammatically, I believe, 
as in Fig. 1, which illustrates what happens when a long 
cable, with its distant end insulated, is charged con- 
tinuously. The horizontal shading shows constant leakage 
current to earth ; the vertical shading, P Q R S, represents 
a portion of the charge that has entered the cable during a 
period of battery contact of 10 seconds, p P S s the quan- 
tity added to it after 15 seconds have ela ; whilst after 
30, 45, and 60 seconds respectively, small additional incre- 
ments, p s 8 p, etc., have flowed into the cable. 
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This takes place by virtue of the well-known pheno- 
menon of absorption, or residual charge, which commences 
at the same instant as the true or surface charge (as it may 
be termed), and continues long after the latter has ceased, 
disappearing logarithmically with the prolongationof battery 
contact, and leaving the true leakage current, O R, on which 
it was superimposed. : | 

Thus the suríace charge of the conductor and the residual 
charge due to dielectric absorption forms part of one con- 
tinuous magnitude, varying with time, which must be 
regarded as the capacity of the cable, though theory 
divides the two. "The same is true of any condenser except 
one having a dielectric of air, the absorption of which is 
negligible. If a paraffin-mica condenser be measured by 
an air standard its value may be raised some 5 per cent. by 
prolonging the time of charge. 

Now in balancing a cable against a paraffin condenser, 
if they both have the same rate of absorption, there will be 
no apparent variation of results with the time of charging. 
This, however, is not the csse in general, for not only do 
the specific absorptive capacities of paraffin and guttapercha 
differ, but the conductor resistance of a long cable greatly 
modifies its rate of absorption —at all events, near the 
beginning of charge or discharge. Thus there will be a 
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divergence of resulta with different times of charge—quite 
independently of that due to true leakage effects. (I 
the usual 
This is sufficiently 
illustrated by the appended tests of ‘two long ocean cables, 
where due correction was made for the leakage in the 


am assuming that comparisons are made by 
„Thomson or Gott methods.) 


manner described further on. See tables (appended). 


Besides this effect of time, there is, moreover, one of 
temperature to be noticed. The abeorptive capacity of 
both guttapercha and paraffin is augmented by fall of 
temperature, thus causing an increase in their apparent 
capacities. This variation is of a smaller order of magnitude 
than the former, being, in fact, the increment of an incre- 


ment. Thus in the case of paraffin the temperature effect 
is to increase the capacity by only 0:025 per cent. per fall 
of ideg. C. The rate at which it affects that of gutta- 


pese whilst in the same direction, is still smaller, and 
eluded determination altogether hitherto. Still, it 


‘arrive at a value of B which is independent of the time of 


charging, and may be regarded as ite constant capacity, 
eliminating & certain variable part due to absorption. Now 
if B, substituted for A, be balanced against a want of 
core C, substituted for B, and the same method of correc- 
tion applied, we similarly get a value for C, in terms of the 
above constant value of B, practically independent of time 
of charges which may be taken as the constant capacity 
of C. that for a laboratory or factory determination of 
the L.C. of à condenser or a cable core this plan ought to, 
and does in short, leave nothing to be desired for the 
elimination of difference of rates of absorption and the 
establishment of the constant value of the capacity. 

When, however, we come to measurements of 1,000 or 
2,000 nauts of cable, Dr. Muirhead's method ceases to yield 
correct results, apparently on account of the extra retarda- 
tion of discharge by the resistance of the conductor. 
Abandoning it, therefore, we have, when using either the 
Gott or Thomson balances, values of the I.C. of the cable 


cannot be regarded as negligible when we are seeking the 
maximum accuracy attainable, and dealing with cables of 
many hundreds of microfarads submerged at depths such 
that their temperature falls by some 20deg. C. below the 
standard 24deg. C. of the factories. In the case of ordinary 
paraffin condensers when employed for accurate measure- 
ment it is a factor requiring careful allowance to be made 
for it; though in the compensated standards constructed 
by Dr. Muirhead, partly of paraffin and partly of shellac, 
the opposite behaviour of the shellac neutralises their 
temperature variation. | 

There appears to be no secular change in the capacity 
of paraffin condensers when moisture and air have been 


varying more or less with the time of charge (apart from 
leakage effect), and are led to seek some other means of 
getting at our constant or quasi-constant capacity. Dr. 
uirhead has suggested for consideration that we should 
take the varying values of the condenser, determined b 
reference to his air standard when absorption is not elimi- 
nated, and use these for the different times of chargin 
employed on different cables. This would give us the to 
increment due to the absorption of the cable, in place of 
the difference of the cable and condenser incrementa, and 
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expelled by heat during manufacture. An apparent secular Ror » 
change has, however, been encountered in the capacity of 2d 
certain G.P. core, the origin of which deserves to be known f 
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amongst telegraph engineers, as it may occasionally explain 
This was traced to 
the absorption of water by the G.P. after it had been 
rendered porous by alternations of wetnees and dryness. 
Water has the highest specific I.C. known of any substance 
(I believe), and samples of G.P. containing low and high 
percentages of water have been found to show marked 
differences of inductive capacity, those with the higher 
percentage having the larger LC. This circumstance 
somewhat further obscures the search for a coefficient of 


otherwise anomalous measurements. 


temperature variation. 
Leaving aside the subject of temperature corrections, 


which are to be made by means of proper coefficients, I 
"um on to the methods proposed for the elimination of the 

iscrepancies and indefiniteness introduced into comparisons 
of long cables with condensers by reason of their difference 
For this purpose Dr. Muirhead has 


of rates of absorption. 
given us his correction of Gott’s test, applicable perfectly to 
com 
sections of cable, but of little or no use on very long ones, 
peuray on account of their C.R. retardation. This bas 

en often described, and consists essentially in (1) raising 
the potential of the junction, J (Fig. 2), of the two condenser 
from zero to a value v by application of the charge “in 
cascade ” (by Gott’s connections), and then permitting 
absorption to proceed whilst balance is being found on the 
slides, which changes v to v, by the time balance has been 
arrived at; (2) lowering the potential of J by earthing 

„from s, to (v, v); (3) observing the amount (v, - v) of 
this residual potential, and evaluating its effect on the slide 
reading. By means of such a correction, if A (Fig. 2) be 
an air standard, and B a condenser of paraffin or other 
dielectric having absorption, whilet A has none, we can 


parisons of condensers with one another or with short 


thus cause the results of tests by the usual Gott or Thom- 
son methods to rise with time more rapidly than they 
otherwise do, though more consistently. 

A more satisfactory solution of the difficulty has been 
arrived at, which I will describe presently. Before doing 
so, however, it is necessary to deal with the important 
factor of leakage. Referring to Fig. 1, we see that, as 
distinction has been made between the surface or “ instan- 
taneous,” and the absorbed or residual charges, so the 
ultimate conductivity of the dielectric (shown in the 
diagram by the horizontally shaded area) may be treated 
as a separate factor in the problem under consideration. 

Without entering into a description of the thrée well- 
known methods of 1.C. measurement applicable to long sub- 
marine cables—viz., the Siemens fall of charge, the Thomson 
parallel charge, and the Gott “cascade” charge—let us 
examine the effect upon the capacities under comparison 
of their respective insulation resistances in the two latter 
methods. In Siemens’s there is, of course, no leakage error, 
because the D.R. enters into the formula, an advantage 
which would place this test above the others beyond 
dispute were it not that it is incorrect for other reasons. 
Leakage on the battery, a matter of vital importance in the 
Thomson method—though not so in Gott's—we may assume 
to be absent, but it must on no account be forgotten when 
joining up for the former test. Its vitiating influence on 
results bas indeed been one of the chief reasons for 
preferring Gott's method. 

Both the Thomson and Gott are null methods «r 
balances differing essentially in the circumstance that iu 
the former the two capacities are charged in parallel, aud 
in the latter in series or “cascade.” For the purpose of 
investigating the leakage error, the diagrams of connectiong 
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may be conveniently drawn as à bridge system. See 
Figs. 3 and 4, which represent the conditions during 
charging, f being the condenser capacity, F that of the 
cable, R and r their respective insulation resistances. In 
Fig. 4, balance is observed by closing k, without dis- 
charging. In Fig. 3 it is observed after mixing the charges 
by an arrangement of keys not shown, but it will be found 
that for the determination of the leakage error it is 


B 


Iii 
Fia. 4. 


practically sufficient to examine the conditions during 
charging only. 
(To be continued. ) 


DiscUssioN. 


Mr. W. J. Murphy said the par dealt with a thing which had 
bothered most of those who h ad much to do with submarine 
cables, and he proceeded to refer to the difference existing between 
the modified Thomson test and the method which Mr. Young 
recognised as the best. Glancing at Gott’s method, he remarked 
that this was usually adopted now as being better than the 
original Thomson method, owing to the fact that it lessened the 
influence of battery leakage upon the results, Bat in introducing 
his improvement with respect to leakage, Mr. Gott unfortunately 
led to the existence of a greater disturbance, due to the further 
charging of the condenser and the discharging of the cable through 
the dielectric of the latter. Mr. Murphy then reviewed in detail 
several pointe suggested by the paper, mentioning in the mean- 
time that the author and he had originally intended to prepare 
the paper jointly, but that this was found impracticable, as the 
were in different regions and could not communicate with eac 
other sufficiently to enable them to carry out their intention. He 
finally referred to some tests of a 150-naut length of cable he 
had assisted in laying into deep water, made with a view of ascer- 
taining if temperature and pressure had any influence upon 
capacity. The conclusion he came to was that no effect could 
be detected so far as the true or ''free-charge" capacity of the 
cable was concerned, but thought it possible the absorptive 
capacity of the dielectric may undergo some change, as certainly 
its resistance does. 

Mr. Alexander Siemens said he would like to say a few words 
on the formula given in the paper. It was stated in this that 
‘* the time integral of current, or the electric displacement through 
& condenser can be expressed in the form 


o0 
y=Ke «[ Xtw (v (w) + Bd u, 
0 ; 


where the first term represents instantaneous capacity, the 
second residual charge or absorption, and the third conductivity 
of dielectric, separated for convenience, bub really all parts of a 
continuous magnitude.” Now, this appeared to be a subject 
which it would be well for young students to take in hand, to see 
how they could separate the three componente of capacity. Ifa 
Leyden jar was charged a large spark would be got at first, and 


~ after some little time more sparks would be obtained. Something | 


of the same kind of thing took place in connection with submarine 
cables when an impulee was sent through, but which made 
it difficulb that the cables should be charged and discharged 
at a rapid rate. The usual formula to exprees this speed 
was K R, where K stood for capacity and R for resistance. But 
this was not quite correct, because the usual explanation of 
capacity had come to regard the insulating conductor as a tube 
and electricity as water which was to be run into the tube and then 
out of it. ut you had not only to fill the tube in order 
to get water to the other end, but you must aleo saturate 
the spongy material The great problem which the cable makers 
had before them was to reduce this spongy capacity—if he might 
so call it—as much as possible. That this was possible was clearly 
demonstrated by a table of cable speeds published some time 
by his firm, in which all the cables, and not only those 
manufactured by Messrs. Siemens Bros., showed that they did not 
follow the law of K R. Now, how very important it was to pay 
attention to this spongy factor. If they compered the two latest 
Atlantic cables made in England, they would find that the s 
obtained on the Commercial cable, which was of 500lb. of 
copper and 320lb. of guttapercha to the mile, was something like 


86 or 40 words a minute; while the xao on the other, the 
'" Anglo-American” cable, which was of 640lb. of copper and 
400lb. of guttapercha per mile was about 47. They were aware 
that the s of speaking varied inversely as the square of the 
length of the cable, and after making all allowances he showed 
that the speed of the Commercial cable, if it were as short as the 
Vp. epe cable—viz. 1,850 naut-miles— would be equal 
to that of the latter cable ; or, in other words, by attending to the 
spongy factor of the capacity they could increase the speed to 
such an extent thet with a cable of 500lb. of copper and 320lb. of 
guttapercha per mile, it would be as quick as that of the 640lb. 
of copper and 400lb. of guttapercha to the mile. 


At the meeting of the Institution of Electrical Engineers on 
April 27, the following were the candidates balloted for : 

Members, —Captein J. N. C. Kennedy, R. E., S. M. E., Chatham ; 
H. W. Young, 12, Camomile-street, E.C. 

Associate Members.—H. G. Andrews, 8.10, Palmerston-road, 
Boscombe, Bournemouth ; E. R. Hill, Bromley (Kent) Electric 
Light and Power Company, West-street, Bromley ; W. Johnston, 
National Telephone Company, Lichfield-street, Wolverhampton, 

Foreign Member.—E. Rasmussen, superintendent State railway 
telegraphs, Christiania, Norway. | 

Associates, —F. C. Dafforn, 62, Hampden-road, Hor ; T, 
Heffernan, Courtlands, Holland-road, Kensington, W.; H. V. 
James, Croft-street, Pendleton, Manchester; L. H. Lander, 
Thorncliffe, Kingswood - road, Moseley, Birmingham; R. E. Parker, 
19. Beaumont- road, Leicester; T. Plummer, Engineer - in-Chief's 
Office, G. P. O., London; G. E. M. Stone, 2, Holly- street, Sheffield. 

Students. — W. Banner, 181, Eoclesall- road, Sheffield; A. A. 
Harris, 33, Grosvenor - park- road, Walthamstow, Essex; F. W 
Hewitt, B. Sc., 16, Clarence- road, Birkenhead ; J. N. A. Houblon, 
51, Moulsham - street, Chelmeford ; A. M. Coombs, J. T. Irwin, K. 
C. Jacobsen, C. W. Marshall, and E. J. Morrah, Faraday House, 
Charing Oross- road, W. C.; J. G. Pointon, O'Reefe.street, near 
ike) Brisbane; C. H. Steele, 51, Mouleham-street, Chelmsford, 
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At last night’s meeting of the Institution the following were 
tho candidates balloted for : 
` Member. —W. H. Vincent, Corporation Electricity Works, 
Ashton-under-Lyne. | 

Associate Members, —E. E. Eccles, Fenton House, Lancaster ; 
W. Hepworth-Collins, managing director and engineer-in-chief, 
Clondalkin Works, Clondalkin, near Dublin; W. J. Hill, Eastern 
Telegraph Company, Winchester House, Old Broad-street, E.C. ; 
A. H Johnson, 23, Grand-road, Wellington, New Zealand. 

Foreign Member.— F. J. Sprague, Sprague Electric Company, 
20, Broad - street, New York. 

Associates. —C. H. Brandreth, West Mead, Fawdry-street, Wol- 
verhampton; R. A. Buchanan, Dunfillan, Helensburg, N.B.; 
S. Orookes, Thanet-street, Claycroes, Chesterfield ; C. M. Davis, 
60, Westborough, Scarborough ; C. E. Goad, Corporation Elec- 
tricity Works, Blackburn ; J. Phillips, 81, Wood-lane, Treeton, 
Rotherham; A. F. W. Richards, Electric Supply Works, 
Reading; A. J. Wray, 163. Drummond-street, Carlton, Victoria. 

Students.—F. Fletcher, 30, St. Thomas-road, Victoria Park, 
N.E.; F. H. Goodall, Lucknow-avenue, Nottingham; L. E. 
Sitzler, Faraday House, Charing Cross-road, W.O.; S. M. Tyson 
Cadeby Hall, North Thoresby, S.O., Lincolnshire. 


FORTHCOMING EVENTS. 


Fripay, May 5. 

Iron and Steel Institute —At 10.30 a.m., reading and discussion 
of papers ; 9.30 p.m , reception at the Royal Mint. 

Institution of Junior Engineers.—At 8 p. m., Gun Con- 
struction,” by Mr. W. H. Owston. 

SATURDAY, May 6. 

Institution of Electrical Engineers.—Students’ visit to Messrs. 
Siemens Bros. and Co.’s works, Woolwich. Train leaves 
Charing Cross for Charlton at 9.20 a.m. 

Turspay, May 9. 

Royal Institution.—At 3 p.m., ‘‘ Electric Eddy Currents,” by 
Prof. Silvanus P. Thompson, D. Sc., F. R. S., M. R. I.; second 
(Tyndall) lecture. 

WRDNESDAT, May 10. 

Institution of Electrical Engineers.—At 7.30 p.m., '' Electricity 

Meters," by Mr. H. M. Donsett (studente’ meeting). 
Fripay, May 12. 

Royal Iostitution. —At 9 p.m., '' Magnetic Perturbations of the 
ac Lines,” by Prof. Thomas Preston, M.A., D.Sc., 

North-East Coast Institution of Engineers and Shipbuilders.— 
Diosng businoss meeting of the session, Newcastle-upon- 

e. 
di SATURDAY, Max 13. 

Iustitution of Electrical Engineers —Students’ visit to the 
Telegraph Works of Messrs. Henley and Co. Train from 
Fenchurch-street to North Woolwich at 9.40 a.m. 

Institution of Junior Engineers.—Visit to the Royal Arsenal 
Woolwich. Train leaves Charing Cross at 9.20 a.m. 
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IRON AND STEEL INSTITUTE. 


The presidential address of Prof. Sir W. Roberts- 
Austen at the meeting of the Iron and Steel 
Institute yesterday, possesses an importance and an 
interest of wider scope than is usual in such 
addresses. The keynote of his address was the 
intimate connection with science and practice, and 
he exemplified his text by summarising the 
immense strides which have taken place in the 
manufacture of iron and steel during the century. 
He truly pointed out the immense influence the 
foundation of the institute has had in getting rid of 
trade jealousies, and in the bringing together of 
those interested to discuss questions and to give 
information freely on phases of manufacture of the 
utmost importance to the progress of the world. 
The scientific metallurgist has worked hand in hand 
with his practical colleague, with the result that 
progress has been, and is, extremely rapid. As Sir 
W. White pointed out in seconding the vote of 
thanks to the president for his able and valuable 
address, the user of the material is almost as much 
interested as the manufacturer in the progress ; and 
often the user gives a fillip, as it were, to progress in 
that he demands from the manufacturers material 
of & kind differing somewhat from that offered. 
The value of the work of such an institution as the 
Iron and Steel Institute is not only in what it does, 
but what it suggests ; and it is the suggestive part 
that takes the fancy of the user, inducing him to ask 
for something he thinks more suited to his wants 
than has been obtainable before. Although the 
address touches but indirectly upon electrical 
matters, it is none the less interesting. 
Restricting attention to the electrical use of 
iron and steel only — indeed, we might 
restrict attention still more to their magnetic 
properties, and suggest a vast field of work open 
to the student. Might not the micrographic experi- 
ments so closely allied with the names of the 
President, of Mr. Stead, and of Prof. J. O. Arnold 
in this country be extended to the examination of 
iron and steel used for magnetic purposes, and 
might we not by such means determine the 
mechanical structure of the most magnetic forms 
of the metal, and so aid manufacturers in supplying a 
material largely required in the industry? Without 
too much dreaming, it is just possible that there 
is a greater similarity in metallic conductivity 
than at present recognised, and that the differences 
are caused by means which will be henceforth deter- 
mined by a micrographic or some other method. It 
may probably be stated without much danger of 
contradiction that both the crystalline construction 
and the composition of the steel alloy ought to differ 
when used for different purposes. At present we 
shall not be contradicted when we state that the 
best iron for transformer plates and other electro- 
magnetic work is selected on the trial and error 
method, coupled with attention to chemical compo- 
sition. But mechanical construction may well be 
more important than the exact chemical composi- 
tion. Thus the material most suitable for bridge 
work is not the most suitable for use in building 
armatures or field magnets, and, so far as we know, 
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no experiments of the kind described by Stead and 
Arnold as carried out for other purposes have been 
made having an electrical end in view. 


THE TELEPHONE QUESTION. 


Mr. Hanbury’s speech to the deputation on this 
question on Wednesday will be read with some 
degree of amazement. The Government seems to 
have completely lost its head on matters of finance, 
and is evidently running in a direction that is 
fanatically socialistic. Our views on the telephone 
question have been too often expressed to be 
recapitulated again. It is quite certain that if 
they persist in the course in which they 
have embarked, at the next general election 
will come a rude awakening. There is no 
honesty in their policy, and the sentiment con- 
tained in the following sentence will cause a 
general secession of support: The Government 
would establish such a rate in London as would 
cover the 10 per cent. royalty, as in other cases, and 
pay them a fair return for their money.” The 
Government have nothing to do with profit; and 
if working for a profit is not indicated herein, it 
never was more clearly indicated. The Govern- 
ment has to consider the general welfare, and in 
no case to tax the users of an apparatus to the 
benefit of non-users. Either cheap and efficient 
telegraphy is for the benefit of the whole community 
or it is not. If not, the Government ought never 
to have purchased the telegraphs. The only con- 
sideration they have is to pay expenses, interest, 
and, in addition, the capital embarked, repaying 
the latter over as long a period as possible. The 
telephonic charges should be reduced to a 
point which ensures the due performance of 
these payments, and profits, outside, of splitting 
pence, ought to be avoided. The taxpayers will 
prefer to keep their money and use it in their 
own businesses, rather than hand it over to a 
Government department to be used in competition 
with private capital and to make a profit to swell 
the revenue. We can understand waiting till 
1911, but we cannot understand the present 
policy. It is perfectly evident that Mr. Hanbury 
does not understand what at any rate we mean 
by nationalisation, nor is it conceivable that he 
understands the teaching of statistics ; but, of course, 
figures can be made to prove everything, and 
Mr. Hanbury would use his figures to prove 
his case, though those selfsame figures might be 


used to prove another case. Let us take 
an example of what we mean. The cost of 
transmitting a million telephone messages 


taken indiscriminately might be a certain number 
of pounds, or a part of a penny per message. If 
one man sent a thousand messages and another 
only one message, it might be argued by one that 
the large user was taxed to help the smaller, while 
it might also be argued that the men in either case 
paid the just amount for the service rendered. We 
are inclined to the latter view, while Mr. Hanbury 
evidently holds the former. 


- 669 
CORRESPONDENCE. 


“t One man's word is no man's word, 
Justice needs that both be heard." 


. 


THE CALCULATION OF TWO-PHASE INDUCTION 
MOTORS. 


SIR, —In accordance with your request of the 26th ult., 
I have pleasure in sending you the solution to Mr. Wilson's 
difficulty regarding the design of polyphase motors. The 
method of calculating the rotor quantities given below is 
a practical method, and, therefore, of course, not absolutely 
accurate, but I have found it to be quite good enough for 
all commercial purposes. Omitting explanations for the 
sake of brevity, the mode of p ure is as follows: 

1. Let v, represent the stator leakage factor — that is, it 
is the ratio of the total magnetic flux produced by the stator 
ampere-turns to the flux that actually enters the rotor and 
cuts the winding, when this latter is open. Similarly, let 
v, be the rotor leakage factor—that is, the ratio of the total 
flux produced by the rotor ampere-turns to the flux actually 
entering the stator and cutting its windings, when these are 
on open circuit. Then write— 


Magnetic constant of the motor = M = 


91 0-1 


2. Referring to the annexed figure (which is the diagram 
of the polyphase motor), set off the line O E to represent 
the phase of the applied E.M.F. per phase of the stator, 
draw the line O D at right angles to it, calculate the 
magnetising current per phase from the known magnetic 
data of the motor, and mark it off to scale as OC. Now 
multiply the value of O C, so found by the motor constant, 
M, and set it off as C D. Upon C D describe the semi- 
circle, C P D. Then all such lines as O P represent the 
stator current per phase in magnitude and phase, and all 
such lines as C P are proportional to the rotor current. 
The corresponding power factor of the motor is given by 
cos S. 


Q 


3. In order to get the actual values of full-load stator 
and rotor currents, we make the allowable assumption that 
the maximum power factor of the motor occurs in the 
neighbourhood of full load. From the diagram it is evident 
that the angle $ is à minimum when the line O P isa 
tangent to the semi-circle. Hence describe the dotted semi- 
circle O P Q (point Q is the centre of semi-circle C P D), and 
join O P and CP. The magnitude of the stator current per 

hase is scaled off the diagram as the length of line O P. 
he motor current per phase is given by 


Length of line C P x v, x 2, 
2 

where Z, represents the total number of stator wires in 
series, and Z, the total number of rotor bars in series, 
counted all round. 

4. Having obtained the full-load rotor current per phase, 
Cx, we have 

Rotor loss at full load =3 x C,? x R, 
and the full-load slip as 
3xC,?xR 
(W+3xC,?x R) 

where R is the resistance per rotor phase, and W = 746 


x horse-power on pulley at full load. 
Knowing then the motor constant, M—in other words, 
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the leakage factors of stator and rotor—the calculation of 
a polyphase motor becomes a matter of great simplicity. 
The value of the actual E M.F. induced in the rotor 
conductors. does not come in at all, the motor being simply 
regarded as a transformer with an air-gap in its magnetic 
circuits, and the relations of the three currents alone 
coming in. Thus the tedious and inaccurate business of 
calculating torque and slip from the rotor E.M. F.'s (involving 
all sorts of complicated quantities and formule) is done 
away with. 

If the magnetic circuits of stator and rotor are of the 
same character, and the style of winding the same in each 
case—for instance, drum windings in holes or slots upon 
each—then v, may be put equal to v, These leakage 
factors are capable of easy measurement from the finished 
motor, and do not alter much with the load or for different 
sizes. "Their value lies between 1:02 and 1:07 in good and 
modern constructions. 

The diagram given above does not take into account the 
motor (iron: and copper) losses, which, however, modify it 
but little. All the errors of the construction are upon the 
right side—that ie, the motor will come out somewhat 
better than the diagram indicates.—Yours, etc., 

49, Cannon-street, E.C., May 1. A. C. EBORALL. 


THE ROYAL SOCIETY'S CONVERSAZIONE. 


The conversazione of the Royal Society was held at 
Burlington House on Wednesday evening last, when a 
most interesting display of scientific phenomena had 
been arranged. Naturally many of the electrical exhibits 
had been shown before, but there were several new details 
to be seen. We were much pleased with a new influence 
machine designed and exhibited by Mr. W. R. Pidgeon, 
M.A. The sectors of this machine are embedded in an 
insulator, and the earthing brushes carry insulated 
inductors, kept charged by exploring points projecting 
through the insulation, and so arranged that at the 
moment of being earthed each sector stands between 
two similarly charged bodies; ite capacity is then 
at a maximum and it receives a proportionately large 
charge. As the sectors move away from the inductors 
their capacity decreases and the potential rises, thereby 

roducing an increased reaction on the opposite disc. The 
induction of the machine starts up almost instantly, ite 
output is large, and it is not greatly affected by dampuess 
or dust. Two of these machines were on view, and it was 
found that very small movements were required to give 
discharges. The improvement can be gathered from the 
fact that a movement of 17ft. of the plates was sufficient to 


charge a given Leyden jar, while a movement of 90ft. 
with the Wimshuret machine was required to give the 
same charge. Mr. A. A. Campbell Swinton showed some 


experiments with the Wehnelt electrolytic contact breaker, 
amongst which was one demonstrating that the glass when 
heated became a conductor for the discharge, somewhat in 
the same way that the filament of the Nernst lamp does 
from low-voltage currents. Some of the lamps were 
exhibited by Mr. J. Swinburne. Mr. W. Duddell showed 
his oscillograph for tracing alternate-current wave forms, 
and during the evening displayed on a screen the 
actual waves of potential difference and current in 
the following experiments: (a) non -inductive and 
inductive circuits supplied with alternating current ; 
(b) the alternate-current arc; (c) an induction coil with 
the Wehnelt interruptor in use. Prof. W. F. Barrett, 
F. R. S. E., had on view a new thermo-electric combina- 
tion giving a nearly constant E.M.F. through a wide 
range of changing temperature. This thermo-electric 
couple consists of a new nickel-manganese-iron alloy com- 
bined with the purest commercial iron as the second metal. 
It is found to have the remarkable property of giving a 
practically constant E.M.F. (3,700 microvolts) through a 
sy ria rising from 450deg. C. to 950deg. C.—t¢., a 
black to a bright red heat—the opposite junctions bein 
kept at the temperature of the air. The alloy here us 

is found to have the enormous specific electrical resistance 
of 97 microhms per cubic centimetre at 15deg. C., and also 
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a low variation of resistance with change of temperature. 
Prof. H. L. Callendar, F.R.S., exhibited some recording 
pyrometers of the platinum and thermo-electric type. The 
platinum pyrometer, in addition to recording the tempe- 
rature, is also viser im to regulate the furnace to within 
1deg. at 1,000deg. C. 


— n e 


THE RELATIVE IMPORTANCE OF TRAIN 
SIGNALLING INDICATIONS. 
BY J. PIGG. 


The signalling of trains, the methods employed, and 
their capabilities and limits are subjects of considerable 
importance to the public, but it is questionable whether 
they are at all understood by the average layman. Indeed, 
there is some evidence that further consideration of whe 
relative importance of the different classes of signals and 
indications is desirable, even on the part of railwaymen 
themselves. 

Broadly, the electrical apparatus employed is capable of 
transmitting, between the two points connected therewith, 
both signals and indications for the guidance of the signal- 
men engaged in controlling the traffic. By signalsis meant 
all exchanges of code of a proper? nature, whether 
given on the bells or on the dials; and by indications is 
meant the more or less permanent significant positions of 
the indicating apparatus, by which the condition of the 
line for the time being is shown. Such a distinction 
between “signals” and indications is perfectly natural, 
since their functions are entirely different. 

Considering more particularly the single-needle form of 
indicator, we find that the number of indications provided 
for by it is three. These are Line blocked,’ Line 
clear," and Train on line." The first indication is given 
by the normal position of the indicator, when not under 
the influence of a current. The Line clear” and Train 
on line" indications are exhibited by deflections of the 
indicator to the right and left of the normal position respec- 
tively, and are only maintained by the continued operation 
ofa current. Itis with the relative importance of these 
indications that it is intended to deal in this article. 

Consider the following extracts from the regulations for 
signalling: (1) When the block instruments are not, in 
use the handles must be kept vertical; the indicators will 
then hang vertically, and when in that position will indicate 
Line blocked.“ (2) Prior to the dispatch of a train con- 
veying passengers from A, the signalman there, provided 
he has received the Train out of section signal for the 
previous train, and the block indicator be in its normal 
position, must call the attention of B, and, having obtained 
it, must give the proper Is line clear signal; if the line 
be clear at B, the signalman there must acknowledge the 
signal and peg the block indicator to the ‘Line clear’ 
position. The signalman at A may then, if the line is 
clear, take off his signals for the train to leave A. On the 
train leaving A the signalman there must send the ‘Train 
entering section ’ signal to B, and the signalman at B must 
acknowledge the signal and peg the block indicator to 
‘Train on line.“ 

Consideration of these extracts makes the meanings of 
the different indications very apparent. From the first it 
may be easily inferred that Line blocked represents the 
condition of the line when the section is unoccupied, and 
before permission has been given by the actual controller 
for a train to enter the section. Further, from the remain- 
ing extract we find that Line blocked is not only indica- 
tive, but also prohibitive, since, before a train may enter 
the section, specific permission must be given by altering 
the indication exhibited. 

Considering the extracts further, we find that the actual 
controller is the signalman at the receiving end of the 
section, since it is he from whom the signalman at the 
entrance to the section receives permission to allow the 
train to proceed into the section. Such permission we see 
is giron by the acceptance of the “Is line clear” signal, 
and the acceptance is confirmed by the exhibition of the 
* Line clear " indication, and its maintenance as long as may 
be necessary. Further, again, we see that limits are placed 
upon the offer of the “Is line clear” signal by the sending 
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signalman, by the inclusion of the words, provided he has 
received the ‘Train out of section’ signal for the previous 
train, and the block indicator be in its normal position.” 

A further extract makes the importance of the “Line clear” 
indication more apparent: (3) After permission bas been 
given for a train to approach in accordance with (extract 
relating to ‘Is line clear’ signal, etc., as given above), no 
obstruction of the line on which such train requires to run 
must be allowed until the train has been brought to a 
stand at the home signal, or has passed into the section in 
advance, or the cancelling signal has been received from 
the signal cabin in the rear. If the line be not clear, or if 
from any other cause the signalman be not in a position to 
give permission for the train to approach when the signal- 
man in the rear forwards the ‘ fs line clear’ signal, that 
signal must not be acknowledged until the signalman to 
whom the Pro has been sent is prepared to receive the 
train, when he must give permission for it to approach in 
accordance with the prescribed regulations." 

From this extract we see that the signalman who gives 
permission for the train to be allowed to enter the section, 
is prohibited from doing so unless the line under his control 
is clear, and, further, that, having giving permission, he is 
prohibited from permitting any obstruction on the line to 
the free passage of the train. Hence we see that the 
acceptance of the “ Is line clear” signal, and the consequent 
exhibition of the Line clear" indication, constitutes a 
change in the condition of the line of the most important 
character, since it removes the prohibition imposed by the 
exhibition of the Line blocked indication. It is, more- 
over, noticeable that no provision is made for cancelling the 
permission given by the signalman at the receiving end. 

From the last sentence of the second extract we obtain 
an idea of the purpose of the “Train on line" indication. 
Careful consideration shows that it is the permanent 
acknowledgment of the Train entering section" signal; that 
there is no asking or giving of permission for the passage 
of the train forward in connection with this signal; that 
it in no way changes the condition of the section rela- 
tively to the method of working; and that the only 
information afforded by it is that since, according to rule, 
it is to be exhibited “on the train leaving A,” the train is 
passing or has passed out of the control of the signalman 
by whom the Train entering section“ signal is sent. 

Consideration of the conditions under which the three 
indications are exhibited shows that the necessary permis- 
sion to allow a train to enter a section is obtained, initially, 
by the acceptance of the Is line clear” signal, and the 
exhibition of its permanent acknowledgment, the Line 
clear” indication. We see also that the “Train on line” 
indication is, to all intents and purposes, of such a character 
as to indicate a change in position of the train for which 
permission has been given, and is not indicative of a change 
of condition of the line from that of the previous indication. 
Hence such an indication, whilst of considerable importance 
in itself, and with relation to subsequent movements is, 
relatively, subsidiary to the two other indications by which 
the occupation of the line being controlled is allowed or 
otherwise. | 

It may be observed that there are exceptions to certain 
of the rules for special circumstances, but as it is only 
intended to deal with the subject generally on this occa- 
sion, the exceptions bave not been dealt with. It is only 
with the relative importance of the indications that the 
writer is concerned at present. 


————————— .. 


THE TELEPHONE QUESTION. 


Mr. R. W. Hanbury, M.P., received on Wednesday after- 
noon, at his private residence, a deputation from chambers 
of commerce and other bodies, who asked the Government 
to purchase the National Telephone Company and work it 
as a department of the Post Office. The members of Parlia- 
ment accompanying the deputation were Sir John Willox, 
Mr. Charles McArthur, Mr. Bond, Mr. W. F. Lawrence, 
and Mr. Spicer. The following report of the speeches is 
taken from the Times : 


Mr. CHARLES MCARTHUR, in introducing the deputation, 
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said it consisted of representatives of chambers of commerce 
and other mercantile bodies who wished to protest against 
the proposals embodied in the Government Telegraphs Bill, 
upon the ground that they failed to meet the requirements 
of commerce, and that they authorised the creation of a 
multiplicity of systems the working of which would be 
vexatious and unsatisfactory. | 

Mr. ALFRED JONES (of the Liverpool Chamber of Com- 
5 said the first action towards the nationalisation of 
the telephones was taken by the Liverpool Chamber, who 
passed a resolution declaring the expediency of the Govern- 
ment immediately acquiring the undertaking of the 
National Telephone Company “upon terms just and 
reasonable between the nation and the company's share- 
holders." This resolution was sent to all the chambers of 
commerce of the United Kingdom, and was very widely 
and generally approved. 

Mr. HANBURY : But at the meeting of the Associated 
Chambers of Commerce the resolution in favour of 
nationalisation of the telephones was put forward and 
withdrawn. This deputation, I understand, only repre- 
sents a very limited number of chambers of commerce. 

Mr. CHARLES McCARTHUR explained that when the Asso- 
ciated Chambers met the delegates were not in a position 
to discuss the Bill just brought in by the Government, and 
that was the reason why it was not taken. 

Mr. JoNES said that the deputation represented 22 of 
the most important chambers as well as other bodies. 
If the municipalities were allowed to establish telephone 
systems along with the National Telephone Compeny and 
ihe Government it would lead to endless confusion. 

The other speakers were Mr. WILLANS (Leeds), Mr. J. 
HARRISON (Edinburgh), Mr. J. ANDREWS (Cardiff), Mr. 
H. W. SPEAKMAN (Manchester Stock 1 Mr. 
JOHNSON (Middlesbrough), Mr. Spicer, M. P., Mr. Boxp, 
M. P., Mr. W. F. LAWRENCE M. P., and Mr. FIRTH 
(Halifax). ` 

Mr. HANBURY, in reply, said he understood from the 
circular of the Liverpool Chamber of Commerce that they 
were strongly in favour of—first, nationalisation, and next 
the retention of the present subscription system. There 
was no doubt that a single system, whether in the hands of 
the National Telephone Company or the Government, or 
any other body, was theoretically and ideally the best. 
But when they talked of nationalisation, let them see what 
had been done already. There were, in the first place, the 
trunk wires, and in the next the local exchanges. The 
really national part of the service had been nationalised 
already—that was to say, everything which was not 
essentially local was already in the hands of the Govern- 
ment. In 1892 the policy was very carefully considered, 
and it was decided finally as a settled policy of the Govern- 
ment of the day, and adopted by its successor, that the 
national part of the work which was represented by the 
trunk wires ought to be in the hands of the Government. 
But there was really no strong and overwhelming reason 
why the local exchanges should be in the hands of the 
Government also. He did not know whether they bad 
realised how essential the telephone service was as a local 
service at the present moment. Out of every 100 messages 
sent from any part of the country, 98 per cent. were 
purely local messages within the exchange. So that, after 
all, it looked as if that was a purely local service, which, 
unless there were very strong reasons to the contrary, 
might very well be left in local hands. Hitherto that 
service had been left, not exactly in local hands, but in 
private hands, and he was perfectly willing to admit that 
that system in those hands had not worked satisfactorily. 
That was why they proposed to put it into the hands of 
the local authorities. If he might describe the defects of 
the present system, they were these: In the first place, it 
certainly was anti-nationa], and not in the public interest 
of the country as a whole, that the company should in any 
district be able to give undue preferences, that it should 
be able when two tradesmen were in competition to say to 
one, I will give you a service," and to the other, “I shall 
refuse you a service." That was an evil which the Govern- 
ment clearly thought ought to be done away with. Of 
course, it would-be done away with by the deputation’s 
suggested remedy, but it was also done away with by the 
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Government's suggested remedy, because a public body 
like a corporation would never be allowed to give pre- 
ference, and it would be one of the conditions of the 
license that it should be obliged to serve all alike and upon 
equal terms and conditions. The Government complaint 
was that the present system in the various localities was 
insufficient. Their object in handing over the work to 
a local authority was to give it to a representative 
body, representing all classes, which would be forced to 
serve all classes alike, and in their licenses they would 
lay down stipulations which would require a local authority 
to give a service also to those who occasionally wanted to 
use it, and who would find the voll system very convenient. 
With regard to intercommunication, one of the conditions 
that they should impose upon corporations would be that 
they should charge no terminals as against one another. 
The question of way-leaves was fatal to the present system. 
Of course, that could be met by a Government system, 
but it was also equally met by the system the Govern- 
ment recommended, because the local authority would take 
up its own streets for its own municipal telephone purposes, 
and so far as the municipalities were concerned, he was 
bound to say that it was more favourable than the other 
system. That was the principal reason why they had 
dealt with London somewhat differently from the other 
local authorities. It was not the Government's inten- 
tion to sacrifice the rest of the country in order 
to give a good telephone service in London. The 
Government would establish such a rate in London 
as would fully cover the 10 per cent. royalty as in 
other cases, and pay them a fair return for the money. 
London formed an enormous area, which, he was bound 
to say, had been unduly extended in the interests of the 
National Telephone Company. The London County 
Council did not extend over the whole of the area, and it 
had not the control of the streets. Though he admitted 
that, ideally, the single system might be the best, the 
deputation had not pointed out any great advantages 
which would accrue from it at the present moment. 

1911 the Government would be in a totally different 
position, and if they then found. that a national system 
was better, they were doing nothing at the present moment 
which would prevent their nationalising the system in that 
year. But he hardly thought the deputation had given 
ull weight to the serious difficulties in the way of 
nationalisation. He doubted whether it was expedient, 
unless it were essentially a national service, to increase 
the amount of work done by the State generally. The 
Post Office was being overburdened with work in 
every direction, and he did not think that it was 
capable of taking this enormous additional burden. If 
the telephone service was cast upon the Post Offise 
it would be to the detriment of both the postal 
and telegraph services. "Then, again, it would increase 
enormously the Government staff. He need only appeal 
to the members of Parliament present to say whether they 
would like to have the weekly appeals for increase of 
wages from those State servants still further extended. He 
next came to the question of purchase. In 1911 no 
difficulties of purchase arose at all. The whole goodwill 
and everything except the bare plant fell into the hands of 
the Government. Was it wise, when the taxpayer was in 
that advantageous position in 1911, to anticipate events 
unnecessarily and buy up the company now upon terms 
which would not only involve buying up all its plant, a 
good deal of which was a single-wire system, and not a 
plant which the Government or any municipality would be 
allowed to use, and, in addition to that, to have to pay for 
the goodwill and those other little items which added so 
enormously to the cost ? What were called “ private wires ” 
represented a lurge portion of the assets of the National 
Telephone Company which were entirely outside the Govern- 
ment monopoly. Supposing the Government were to buy u 
the whole of these wires, there was nothing to prevent the 
company from starting a fresh competition with regard to 
those private wires. Supposing they were to buy up the 
National Telephone Company at once, the Government 
would have to take over all their subscribers, who would 
object to the introduction of the toll system to bring in 
the poorer clase. Jf this cry of nationalisation was made 


too loudly it might hamper proposals for bettering the 
present system, because the cry was very much in 
the interest of the company and of nobody else. lf 
the Goverpment bought now they would be buying the 
telephones as a monopoly before that fair and legiti- 
mate competition had come into play. There was 
an idea in the minds of the Telephone Company 
that if they were only safe over this year, and that 
licenses would not be granted beyond 1911, every 
year's postponement would be so much Let to them. 
The Telephone Company must not be eived. This 
was no party proposal; and he was not so sure that any 
Government would again offer the exceptionally good terms 
which the present Government had offered them. Then, 
again, it would be perfectly fair—and the Government had 
the power—to extend the time of the municipalities con- 
siderably beyond 1911, and, therefore, the postponement 
need not necessarily benefit the Telephone Company. What 
the Government were doing was a gradual step in the 
direction of nationalisation, if practice and experiment 
should prove that it was necessary. In the meantime the 
Government would do their best to see that the present 
subscribers did not suffer, and they would endeavour to 
cheapen the telephone service. The Treasury minute would 
be out on Monday or Tuesday next, and he would be able 
to give further explanations when the second reading of the 
Telegraphs Bill came before the House of Commons. 
The deputation then withdrew. 


HIGHLAND WATER POWER B'LL. 


A committee of the House of Commons consisting of Sir J. 
Kitson (chairman), Captain Bethell, Mr. Warr, and Mr. 
Maddison, with Mr. Bonham Carter as referee, commenced 
the consideration of the Highland Water Power Bill on 
Monday last week. 

Mr. Pore, Q.C., in opening the case for the promoters, 
remarked that the measure involved questions of more interest 
and importance than were usually met with in a private Bill 
discussion. Toa certain extent its proposals were novel, and 
they were of what he might almost call national importance. 
It was a matter of common knowledge that the supremacy 
which Great Britain formerly held in the markets of the world 
with regard to certain industries had now been taken from her 
by some of her trade rivals. This was to be said of the 
chemical trade, which had gradually become a German industry. 
Within the last few years electricity has been made use of as 
a reagent ia disintegrating masses to be dealt with in chemical 
manufacture. In the alkali trade, for instance, it was found 
that an electric current was a more powerful reagent that any 
which had hitherto been employed, with the result that, 
inasmuch as the employment of electric power depended on 
the cheapness with which it could be produced, the alkali trade 
was passing rather out of the hands of the British manufacturer 
and going into those of foreign manufacturers, who were able 
to avail themselves of the cheapest possible form of water power. 
The Bill was promoted by a number of gentlemen who believed 
it to be the essential duty of those who were interested in the 
industrial pursuits of the country to render available as far as 
possible the natural agencies existing at our own doors. These 
gentlemen included the Earl of Crawford, Lord Tweedmouth, 
Lord Kelvin, and Lord Farquhar. It was obvious, therefore, 
that this was no gingerbread scheme. The proposal was to 
raise the waters of h Ericht some 14ft. higher than at 
e by constructing a dam at the lower end of the loch. 

ater from the loch would then be conveyed through tunnels 
and aqueducts to the head of Loch Leven, where it would be 
used for generating power. It was believed that the utilisation 
of this power would bring together a manufacturing community 
on the shores of Loch Leven, which would be the embryo of a 
large manufacturing industry. The promoters did not propose 
themselves to engage in specific industries, but they no 
doubt that if they could provide cheap power there would be 
plenty of applicants for it. There was a second and subsidiary 
scheme by which a large reservoir would be formed out of 
a series of small lochs extending westward to Loch Inbhir, 
and additional water power would thus be obtained. The plans 
of the promoters had created much enthusiasm in the High- 
lands, because it was believed that they would affurd means 
of employment to the orofter population. One of the effects 
of the scheme would be to divert the surplus waters of Loch 
Ericht from Loch Rannoch and eventually from the River 
Tay ; in fact, from the east to the west coast of Scotland. In 
order, however, to provide compensation water, the promoters 


proposed to dam up Loch Laidon and to periodically discharge 
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from it into Loch Rannoch, and so into the Tay, sufficient water 
to compensate for the loss of the Loch Ericht water. The scheme 
was opposed by Sir J. Ramsden, Sir R. Menzies, and Sir 
J. Stirling-Maxwell, whose interests as landowners wonld be 
affected, as also by the County Council and the Town Council 
of Perth and the Tay District Board of Salmon Fishing, 
who objected to the diversion of the Loch Ericht water from 
the Tay. 

The only witness called on Monday was Mr. C. MACRAE, chair- 
man of the syndicate which is promoting the Bill He stated 
that he was interested in a similar undertaking on the 
St. Lawrence River, and was an original subscriber to the 
Niagara scheme. He explained the details of the promoters’ 
plans, and was still under examination when the committee 
adjourned. 

At a subsequent sitting, Mr. MACRAE was cross-examined by 
Mr. Worsley Taylor, Q.C., on behalf of Sir Robert Menzies. 
He said that the time taken for the completion of the works 
was 10 years, but he hoped they would be completed in half 
that time. The promoters were willing to give reasonable com. 
pensation to Sir Robert Menzies for the disturbance to the 
deer, but if anything exorbitant were claimed it must have the 
result of killing altogether a scheme the first of ita kind ever 
brought before Parliament. The district interfered with was 
almost as much a desert as the Soudan, and there was 
no demand there for water either for domestic or for 
manufacturing purposes. When Sir Robert Menzies realised 
the purposes for which this vast water force could be 


utilised, he desired to appropriate the idea by using the 
waters of the River Ericht for the establishment of a power 


station on his own property at the foot of Loch Rannoch. In 
this way he could only develop 600 h.p. to 800 h.p. per annum, 
and the cost of obtaining that small amount of power would far 
exceed apy profit to be earned by selling that power for com- 
mercial undertakings. Sir Robert Menzies would have to come 
to Parliament for compulsory power to utilise the whole of the 
water of Loch Ericht in order to develop a power of something 
like 7,000 h. p. or 8,000 h. p. In these circumstances he was not 
entitled to much compensation in the shape either of water or 
of money. 

Other witnesses were called and examined at length as regards 
the inteference with the salmon-fishing, water rights, etc., and 
as to the benefits the orofters would receive from the scheme. 

After hearing evidenoe in support of the opposition of Sir 
Robert Menzies, the committee on Wednesday last decided that 
the preamble had not been proved. 


—— —— 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu. 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the 49 has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. 


QUESTIONS. 

163. Detail the different teats you would make on electricity 
meters before putting them on circuit, giving the points to 
be ascertained, but not the methods of testing. —R. D. 

164. In a Thomson-Houston meter the shunt coil is of 
platinoid and the rotating disc is of copper. How will 
the rate be affected if the temperature rises Sodeg. C. 1 
Temperature coefficient for platinoid —0:00022 ; tempera- 
ture coefficient for copper —0:00388.—J. C. R. 


ANSWERS. 
Question No. 157.—What are the points to be attended to in 
switchboard design ? 

Best Answer to No. 157 (awarded 10s.).—In designing 
central-station switchboards, utility and convenience should 
be the main considerations ; appearance being a point of 
‘secondary importance, and consequently it need scarcely 
be studied. 

Arrangement —It will be found a most excellent plan to 
make the whole board up in a series of small panels of a 


as short as possible, and shoul 


size that is not too large for convenience in handling, and 
not necessarily uniform in size, but eventually arranged as 
symmetrically as circumstances will permit. Each panel 
should as far as possible bə complete in itself—that is, as 
a feeder, dynamo, booster, battery, or balancer panel ; and 
as such contain its ammeter, voltmeter and switch, main 
switch and fuse, automatic cut-out, etc., for each particular 
panel. The whole must then be arranged with due regar 
to the connections that require to ‘be made at the back of 
the board, so as to get them as short as possible, and to 
prevent connections crossing. Overcrowding must not be 
allowed on the plea of wishing to economise space. It is 
false economy from beginning to end. M PUN 
Framework.—The whole should thén be moünted on an 
iron framework in preference to wood, Of such a size that 
the highest meter on the board will come ‘at a fairly con- 
venient height from the platform, say about 8ft. or Oft. 
high at most. American practice suggests cast-iron 
standards, connected together by channel or T irons, but 
owing to the fact that patterns would require to be made, 
it would be as well to make it up entirely of wrought iron. 
This can be done as follows : A suitable number of vertical 
T or L irons are used. These are bolted together by L 
irons at the top and base, the latter acting also as a sort of 
baseplate. A small channel iron is placed back-to-back 
across the vertical tees and bolted, being fixed rather lower 
than half-way down the vertical height, and on to this is 
rested the lower edge of the bottom row of slates, thus 
taking the strain of the corner bolts. The slates are then 
bolted to the vertical T irons, each iron taking the outer 
or adjacent edges of the slates, four holes being required 
for each slate for, say, fin. to fin. diameter bolts, accòrd- 
ing to size of panel or weight of switches, etc., on same. 
Owing to the fact that the corner holes in the slate 
have to be drilled rather far from the edge so as not 
to split it, say about lin. or ijin, it will be 
found that a larger T iron than is really necessary to 
carry the weight will be required in order to get the two 
corner holes in adjacent slates through the support. This 
may be obviated by using a smaller vertical T iron, and at 
the corner of the slates a square wrought-iron plate may be 
fixed to it large enough to take the holes. A reference to 
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the sketch, A, will make thisclear. Ebonite washers slipped 
on the bolts between slate and framework will serve to 
insulate the one from the other. | | 

Base. Various bases are used—marble, slate, and a 
composition. Slate is cheap and good, is easily worked, 
and for the better insulation should be enamelled after the 
holes are drilled, and -not before. Marble ie rather dearer, 
but has an excellent appearance. It is not so easily 
worked, and sometimes breaks when drilling if near the 
veins. The composition is very like marble in appearance, 
is very easily worked and is fairly cheap. The bases should 
be at least 1 in. in thickness. 

Eætension.— By using L instead of T iron on the end 
supports, provision is thereby made for bolting any exten- 
sion to, at any time. Blank slates or panels should not be 
resorted to ready for extensions, as they are likely to give 
the idea that the board was made larger than was necessary 
when originally built. 

Insulation must be carefully attended to, as it otherwise 
gives rise to leakage. For voltages above 900, every bolt 
or pin or terminal that passes through the slate should be 
fitted into ebonite bushes, the latter should be fixed on the 
slate ; for lower voltages this is not necessary. 

Connections should be carefully arranged so as to get them 
1 be made by copper stri 
in preference to cable with sweating sockets on the en 
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The actual position really dictates the kind of connection 
most convenient, whether cable or copper strip. 

Switches and Instruments. — The edgewise type of ammeters 
will be found exceedingly convenient on account of the 
small amount of space they require on the board. The 
chopper type of switch will form a useful companion to 
the edgewise instruments, as it does not take up so much 
room as the circular type, and also lends itself more readily 
to the attainment of a good break, which is of great 
importance in high voltages. Ampere-hour meters and 
recording volt and ammeters should not be placed on the 
board, but at the side or in any convenient place. Battery 
regulators should be placed on the board in a position 
nearest to the battery-room so as to shorten length of cable, 
which is usually a big item in this direction. The circular 
type is recommended both in the case of single and double 
(charge and discharge) regulators, the latter being of the 
concentric type. To give all the points to be attended to 
in switch design would take up too much space ; the chief 
points, however, are: ample surface contact, liberality (but 
not too much) in metal carrying current, and & good long 
and quick break. 

When these points have been fully attended to we may 
then give a little thought to appearance. For instance, a 
teak moulding, nicely polished, and a pediment on the top 
in the centre of the board, will greatly enhance its appear- 
ds The clock, too, will be useful in any central station. 


Answer to No. 157 (au irded 58.).— To answer a question 
like this in the space allotted is almost like trying to discuss 
dynamo design fully in the same space. The subject of 
switchboard design is a very large one, and it is absolutely 
impossible to enter into any detail here, because the condi- 


tions of each particular installation determine largely the 


relative importance of the various matters connected there- 
with; and, as a matter of fact, the important points are 
not at all definite, because every consulting engineer bas 
his own “ fad,” if one might use the word, and emphasises 
some particular point in connection with fittings, or frame, 
or insulation, as he thinks best, in the conditions he 
lays down. One very important point is that of insu- 
lation, and it is generaly the custom to have the 
fittings belonging to one particular potential, say, 
arranged together on separate panels of the material 
used as the base for mounting. Thus all the positive 
switches and their accessories would be together, and all the 
negative similarly would be in one place. This constitutes 
a first sub-division of fittings. A further sub-division may 
be, according to the necessities of the case, to have the 
main switches on separate panels from the corresponding 
* distributing " or “ feeder " switches and accessories. Nut 
this is much modified by taste, and, further, the strictness 
or laxity of insurance rules will determine the amount of 
sub-division necessary. In fact, a very good answer to the 
question might be obtained from a perusal of the various 
fire insurance office regulations. In some cases these are 
extremely and narrowly rigid, but usually they are fairly 
rational and sane, As to the material to be need for 
supporting the fittings, those most often used are slate and 
marble. Each has its advantages. Slate is easier to drill, 
but it is often very much broken up in drilling by reason of 
the layers composing it breaking away. Slate, too, rapidly 
weakens when many holes are drilled in it, and care should 
be taken to avoid crowding the fittings in any part. 
Marble is stronger in this way, but takes a good deal 
longer to drill, and is generally harder to work. Good 
marble will cost more than slate, especially if polished. In 
appearance, a well-enamelled slate is quite equal to polished 
white marble. The chief defect of both slate and marble 
is the metallic veins which occur here and there in the 
slabs. But with care these may be avoided, and good 
insulation will then be obtained from either. Another 
reason for avoiding overcrowding is that widely-spaced 
fittings, especially if they be at different tentials, will 
tend to neutralise the effeets of bad insulation if such 
should be present. Means of securing good insulation are, 
therefore, to have sufficient sub-division of panels and to 
group the fittings suitably on the different panels, to select 
suitable slate or marble and to avoid overcrowding of 
instruments, switches, etc. With regard to the framework 
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for supporting the slate or marble panels, this ia, in small 
switch boardi, usualy made in wood, but in large boards 
iron is preferable. The writer has designed several lately 
with frames composed of channel-iron uprights about 3in. 
by 1jin. by gin., with cross pieces to which the slates were 
fixed at top and bottom only. A light and strong frame- 
work is thus obtained, and the back connections are 
arranged more easily than in cases where there are large 
wood battens to avoid. The iron, of course, is also advan- 
tageous because it is fireproof. Such frames are finished 
with a light wood moulding, preferably of teak, merely for 
appearance’s sake. The particular type of frame is largely 
determined by the number of panels to be fixed and their 
size. 

The back connections should be as simple as possible, 
and should be run at a fairly low current density, certain! 
not more than 700 to 800 amperes per square inch. This 
is often specified as low as 500 amperes. They should 
be easily distinguishable from one another. In some 
cases they are painted different colours to denote 
differont potentials, and this is a good idea, especially 
where there is any tendency to complication. These 
connections should always be of copper bar—not rod 
or insulated cable—as it keeps cooler at the same current 
density, owing to its greater surface for the same section. 
In some cases the connections are built up of thin strips to 
the requisite thickness and clamped together at intervals. 
This is sometimes advantageous where a variation in thick- 
ness is wanted, as it is easily obtained by stopping off as 
many of the strips as may be n . The connections 
from front to back of the board should be substantial, as 
the conditions for cooling are very bad when the conductor 
is entirely enclosed in the slate or marble. A word may 
be said, in conclusion, as to the appearance of switchboards. 
It is quite unnecessary to ge to extremes in order to pro- 
duce æsthetic effecta. he writer knows of one case 
where it was specified that the switchboard should be 
of white marble with gold lines! This, of course, is 
absurd. But, on the other hand, a board may easily be 
spoilt by haphazard arrangement of fittiugs. Instrumente, 
naturally, should be as near the level of the eye as 
possible—i.«, not more-than 6ft. from the ground—and 
the switches and other fittings which are likely to be 
oftenest used should be placed so as to be got at without 
stooping unduly. The board should be made as symmetrical 
as possible. In a word, the details of the switchboard, 
with the exception, perhaps, of the few matters mentioned 
above, cannot be set down according to any fixed rule, but 
must be arranged according to the dictates of experience 
and the conditions and specifications laid down in connec- 
tion with the particular work for which the switchboard is 
designed.—T. C. 

Question No. 158.—Supposing a dynamo (shunt, series, or com- 
pound) fails to excite, make a list of the faults or defects 
that should be sought or tested for, putting them in their 
proper order. 

Best Answer to No. 158 (awarded 10s.).—The question 
does not state whether it is intended to apply to a machine 
which has been running for some time and suddenly breaks 
down, or to a machine just newly erected for testing for 
the first time. But in any case the following are the chief 
faults to look for, and they should be sought approximately 
in the following order, according to circumstances. 

In the first A 5 make quite sure that the brushes are 
on in the right place on the commutator. In several instances 
in the writer's experience complaints have been made con- 
cerning dynamos which would not excite, and on examina- 
tion it was found that the brushes had never been on at 
al! But even if they are on they may be in the wrong 
place—t.c., the diameter of commutation may be either 
horizontal or vertical, according to the connections of the 
commutator—and if the lead be large, it is further impor- 
tant to see that the brushes start at the no load position. 
See also that the brushes are set properly relatively to one 
another—i e., that the various sets of brushes rest on strips 
separated from one another by the requisite angular distance. 
It may be that the armature is wound in more than one 
circuit, and in this case the brushes must cover more than 
one commutator strip at a time. It is important, therefore, 
to see that the brushes are of the proper thickness. One 
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may, in extreme cases, be coupled up so that no circuit 
exists at all, or so that all the coils are short-circuited on 
themselves. 
If after this no effect is obtained, the cage seems fairly 


brush might be on a strip corresponding to one circuit, 
while the opposite was connected to an entirely different 
circuit. The machine would never excite in this case, of 
course. 

Having ascertained that these particulars with reference 
to the brushes bave been properly attended to, the machine 
may be started and run up to its proper speed. This, of 
course, is important, as the machine is not likely to build 
up its field very quickly if the speed is much too low. If 
under these circumstances the machine will not excite, it 
will be well to ascertain if theshunt winding is actually 
connected to the brush terminals. This, of course, applies 
only to shunt or compound machines. It often happens 
that the shunt wire is overlooked in connecting up. This 
is not so likely to occur in a series machine, abori the 
defect would be noticed at a glance. If the connection is 
found to be all right, the next thing is to try for earth 
leakage. This is especially important in the case of a shunt 
machine, for if such a dynamo is short-circuited, it is 
evident from the characteristic curve that it will never 
excite up at all. A short-circuit may occur in the brush- 
rocker in a badly-constructed machine, or it may happen 
through a connection between the winding of the magnets 
or armature and their respective cores. This applies also 
to a compound-wound machine in which there are few 
series turns. 

If the insulation is good, it may be that there is a break 
in the field winding. This is most likely to occur (if at all) 
in a shunt machine. If the winding is severed, somewhat 
extensive repairs will be necessary before the fault is 
remedied ; but if no defect is found here, some other cause 
of trouble must be searched for. It is clear, by the way, 
in all these tests that the main leads from the machine, 
and the whole installation generally should be carefully 
tested for earths and short-circuits, as a fault there would, 
of course, prevent a machine from exciting; and it is 
5 to make the search for faults with the machine 

isconnected if possible. 

If the machine now refuses to excite, it will be advisable 
to change the shunts over by crossing the brush flexibles. 
For it may be that the direction of winding of either the 

ets or the armature is wrong, and that the exciting 
current actually neutralises the field which has produced, 
or tends to produce, it. It must also be carefully seen to 
that the field winding is connected up so as to give the 
proper sequence of poles—*.g., in a two-pole machine there 
might be two north poles instead of a north and a south. 
This naturally would prevent excitation. 

If there be slight signs of a field, it is sometimes good to 
couple up the shunt windings in parallel (if there be two 
limbs), and this, giving an increased number of ampere- 
curns, may cause the machine to excite up and give some 
clear indication of the point of weakness. It is no use 
coupling up series windings in parallel, because this 
diminishes the number of ampere-turne, seeing that the 
current is not increased, as it is in a shunt machine, with 
the shunts in parallel, when the resistance is quartered, 
while the effective turns are only halved. In the case of 
a compound machine it is well to see that the shunt and 
series windings are not opposing one another, for in this 
case the machine might excite up light, but would quickly 
lose its field when load was put on. 

The above are the chief sources of trouble in connection 
with the field windings. Provided that none of these 
defects are found to be the cause of non-excitation, 
attention must be directed to the armature. It may be 
that some of the coils are short-circuited, and the best 
way to discover this is to separately excite the machine 
from some other source where such is available, and then 
find which sections become overheated in the armature. 
These may be connected through a breakdown of internal 
insulation or through metallic dust between the com- 
mutator arms, and must be at once removed. Probably 
this will put matters right. If not, and if there are no 
short-circuits, continue to run the machine separately 
excited with the normal volts at the field terminals, and 
see if the armature gives out its normal output. If it does 
not, then, provided the machine is a new one, the armature 
is wrong in some way. lt may be coupled up wrong 
internally; it may have a wrong number of circuits; it 
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The fault must be discovered and remedied. 


hopeless, and to be remedied would need an expert on the 
spot. In ordinary cases, the main trouble arises through 
breakdown of insulation or loose contacts somewhere; it is 


obvious, too, that many ef the above tests will not apply 


to old machines, especially as regard armatures. But they 
have been all included to make the case as general as 


possible.—T. C. 


Answer t0! No. 158 (awarded £s.).—The failure of a 


dynamo to excite may be complete or partial, and the 


cause may vary according to the winding used, whether 
shunt, series, or compound. In setting forth the various 
defects which usually give rise to this failure, the writer 
has dealt, firstly, with those defects which apply to any 
dynamo, regardless of the winding, afterwards specifying 
those which are inberent to machines of each respective 
class. 

1. One of the first points to observe, should a dynamo 
fail to excite, is the speed. This should equal, or even 
exceed, the number of revolutions for which the machine 
is designed. 

2 The position of the brushes should be correct, and 
correspond with the diameter of commutation at no load, 
unless, of course, the machine is being started up on its 
load. A slight movement of the brush-rocker, backwards 
and forwarde, generally assists a machine to excite. 

5. Bad brush contact, or slight defects of the brush gear 
generally, is a common cause of a machines refusal to excite. 
It is, of course, liable to arise in any type of machine, and: 
is of frequent occurrence with series machines, such as 
Brush or Thomson-Houston, in which oil is used to lubricate 
the commutator. In event then of a machine which has 
previously been running all right refusing to excite, examine 
the brushes carefully and see thai they are clean, bearing 
well on the commutator and with reasonable pressure. 

4. À brokeu contact in field coils is very liable to happen 
in smaller machines, where we sometimes find the coils 
connected by twisted joints or thumb-screw connectors. 
Such a defect might easily arise from an overlook should 
the fields have been disconnected for testing or repairs, 
and would be made apparent by a simple continuity test. 

5. It is obvious that a dynamo which is self exciting 
must possess a certain residual field. If from any cause 
this field does not exist, separate excitation must be tem- 
porarily resorted to. This defect is very common in new 
machines, whose fields, in the process of transhipment, 
have become magnetically neutral. It is also to be found 
in series machines in consequence of the relatively small 
proportion of iron to copper. The writer has found this 
to occur frequently, and a handy method of rectifying 
such a defect is to momentarily short-circuit the dynamo 
terminals with a convenient length of No. 16 or No. 18 
copper wire. | 

6. A similar defect is that of reversed poles, which is 
generally due to lightning discharge, the earth's field, or 
the fields of neighbouring dynamos. Reversal is also liable 
to happen if accumulators are charged from a series or 
compound machine. On the other hand, the connections 
may be entirely wrong, with the result that the poles are 
reversed or opposed. A compass needle would prove of 
service in this case, and here again we must resort to 
external or separate excitation, for a time, in the proper 
direction. | 

7. Faults in brush-rocker, armature, or field magneta 
should now be tested for if above defects are absent. 
Should a fault exist it would be necessary to disconnect 
and test each separately, thus locating the fault. A fault 
in the brush gear is sometimes due to an accumulation of 
copper dust, which may also bring about short-circuiting 
of a number of the armature coils. Should such a state of 
affairs exist, the brush gear must be carefully cleaned and 
the armature well “ blown out.” Any further defect must 


be located by dismantling in the case of the former, and in 
the case of the latter by testing in order to discover and, 
if possible, locate a l 
A fault in the field coils would also require to be tested 


to frame or short-circuited coils. 
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for and located as nearly as possible. Inspection might 
suffice in some cases, and it is always well to examine 
metal bobbin flanges and the wires contiguous to them, as 
in many cases the insulation is inadequate and a leak to 
frame is the result. 

8. Should the shunt-regulating resistance be left full in, 
a shunt (or compound) machine if able to excite at all 
would do so very sluggishly. This defect is very liable 
to happen, and is no doatis one of the first points to be 
looked into; but, as already stated, the writer has pre- 
ferred to deal first with those defects which are liable to 
appear in any machine, whether series, shunt, or compound. 

9. A “short-circuit” in the external circuit of a shunt 
machine will prevent excitation in much the same way as 
a “short” in the machine itself, and the reason is obvious. 
It should be located and removed, or burnt out. Under 
similar cireumstarices a series or compound-wound machine 
would over-excite, with the result that either the short 
would be burned out or its protecting fuses blown. 

10. Àn open circuit will effectually prevent a series 
machine from exciting, and it is a good practice to test the 
circuit for continuity before starting up. An earth test 
could be carried out at the same time, as the effect of a leak 
would be similar to that referred to in No. 9, at least to 
the extent of overheating of the machine. In this case 
again the “ break " or “ earth” must be tested for, located, 
and rectified. A M.O. 


PHYSICAL SOCIETY. 


At the ordinary meeting on April 21, 1899, Mr. T. H. Blakeeley, 
vice-president, in the chair, a mathematical paper on “ The Effect 
of a Solid Conducting Sphere in a Variabio Magnotic Field on 
the Magnetic Induction at a Point Outside" was read by Mr. 
C. . Whitehead. It is an investigation of the magnetic induction 
at a point outside a solid conducting sphere when magnetic dis- 
turbancee are taking place in the dielectric envelope. An expres. 
sion is given for the maximum value of the magnetic induction 
when the sphere becomes an infinite plate and the inducing system 
consists of an alternating current in a circular circuit whose 
plane is parallel to the plate— i. e, when the maximum value of 
the induction tangential to the surface is zero. A second expres- 
Bion gives the maximum value of the magnetic induction normal 
to the surface for a point at considerable distance from the 
axis and just outeide the plate. In this latter case, the 
maximum value of the induction tangential to the surface 
appears as a function of the maximum current of known 
frequency in the inducing circuit, the various dimensions in space 
of the system, and the permeability and specific resistance of the 
plate. From these equations, taking the most authentic values of 
the involved constants, the maximum magnetic induction normal 
to the surface for a sea-water plate is 44 times as great as it would 
be for an iron plate, and more than 3,000 times as great as it would 
be tor a copper plate. The paper also shows that, for the purpose 
of induction telegraphy, to get the best effect the receiving coil 
should have its plane vertical not horizontal: firstly, because 
the distance of the inducing circuit from the surface of the plate 
must in practice be small compared with the distance of the point 
from the axis, eo that the maximum normal induction is small 
compared with the maximum tangential induction ; and secondly, 
because the maximum induction varies inversely as the 
fifth power of the distance of the point from the axis, whereas 
the maximum tangential induction varies inversely as the fourth 
wer of that distance. In conclusion, Mr. Whitehead applies his 
ormule to the practical case mentioned by Prof. Lodge in the 
Journal of the Institution of Electrical Engineers, February. 1899, 
p. 805. Prof. Ledge there describes a horizontal receiving circuit, 
and states that with no condensers in the circuit he was not 
usually able to hear anything " in the telephone. Mr. Whitehead 
calculates that ander such conditions the theoretical value of the 
current in Prof. Lodge's horizontal secondary is 0:066 micro- 
ampere, but that with a vertical circuit the received current 
would have been 33 mi//i-amperes. i 

Mr. Blakesley observed that as a rule experiment proceeded 
theory. He congratulated Mr. Whitehead upon having settled 
from theoretical considerations that the vertical position of the 
receiving coil is best. 

Prof. Everett said that the very elaborate method of analysis 
adopted in the paper appeared to be very clearly stated. He 
would like to know whether the inducing coil ought to be vertical 
as well as the receiving coil. 

Mr. Appleyard thought that experiment had left no doubt as 
to the best position of both coils. The early investigations of Mr. 
Willoughby Smith and the later work of Mr. H. R. Kempe and 
Mr. Preece had proved that for the best effect both coils should be 
vertical. But largó vertical coils were difficult to fix and expen- 
sive to maintain. It was this reason probably that led Prof. 
Lodge to try what could be done with coils placed horizontally. 

Mr. Whitehead, in reply, said that his formula only applied to 
& horizontal inducing coil. He had not worked out the case of 
what would happen if the inducing coil itself was vertical. In 


the Flat Holm experiments both circuite were straight wires with 
their ends to earth, so that they really amounted to vertical coils. 


LEGAL INTELLIGENCE. 


NATIONAL SOCTETY FOR THE DISTRIBUTION OF ELEC- 
TRICITY BY SECONDARY GENFRATORS, LIMITED, v. 
GIBBS. 


Judgment was given in this case last week by Mr. Jastice 
Cozens-Hardy. The company in the action entered into an agree- 
ment in 1883 to acquire the Gaulard and Gibbs alternate- current 
distribution patente, and now claimed (l) that the defendants 
might be ordered to assign the patente ; (2) damages for breaches 
of agreement and warrants ; and (3) repayment of a portion of the 
purchase money. A compromiee was effected with Gibbs, and the 
action came on for trial against the other defendant on April 17, 
on which day and on April 18 the preliminary points referred to 
in his Lordship's judgment were argued. 

Mr. Justice Cozeus-Hardy, in his judgment, said that the 
form of the covenant was joint, and he did not feel justified in 
making it several. For these reasons the plaintiffs were not 
entitled to any relief against Gaulard’s repreeentative. The action 
was therefore dismissed witb costs, and the counter-claim was aleo 
likewise dismissed with coste 


PROPOSED MOTORCAR COMPANY. 


Before Mr. Justice Day and a special jury the case was heard of 
Cock v Elieson. This was an action brought by Mr. John Cock 
against Mr. C. Prosper Elieson, an electrical engineer of Weeb 
Keneington, for specific performance of & contract dated July 30, 
1897. In the alternative plaintiff claimed damages for breach of 
contract. Mr. Jelf, Q.C., and Mr. D. Stewart Smith were counsel 
for the plaintiff, while Mr. Carrington represented the defendant. 

It appeared that the defendant had 8 certain improve- 
ments in relation to the driving gear and accumulators of motor- 
care, and in July, 1897, he entered into an agreement with the 
plaintiff, who was the nominee of Mr. Martin Fradd, a financial 
agent, to transfer his patents to a company to be called the Elieson 
Lamina Accumulator Company, Limited, in consideration of his 
receiving £100 down, £900 out of the sale of shares, and 10,850 
fully paid-up £1 shares in the company, and being appointed 
managing director of the company for five years ab a salary of 
£600 a year. Plaintiff's case was that after the defendant had 
received the £100 and his salary at the rate of £600 per annum for 
something like 15 months he refused to transfer the patente. 
Defendant said he had always been ready and willing to carry oub 
his part of the agreement if the plaintiff bad performed his by 
paying him £900 and getting the oompany to transfer to him 
10.850 fully paid-up shares and to appoint him as managing 
director at a salary of £600. The defendant further said that the 
company had offered 12,000 shares to the public, but only £10 was 
subscribed. 

The jury found a verdict for the plaintiff for specific performance, 
and also awarded him £50damages. Judgment accordingly, with 
costs. Financial News. 


THE ELECTRIC ORGAN COMPANY, LIMITED. 


In the Chancery Division, on Saturday, before Mr. Justice 
North, Mr. Kerley moved for the appointment of a receiver in 
the matter of the Electric Organ Company, Limited, of Norwich, 
on the ground that the debentures were in jeo Counsel 
stated that the company were unable to pay their debte, the com- 
pany having lost £27,000, and some of the creditors were now in 
& position to issue execution, thus placing the securities in danger. 
The matter was an urgent one, and he asked that the Official 
Receiver of the Norwich Oourt should be appointed receiver. 
There was no oppoeition on behalf of the company, and his 
Lordship made the order asked for, with leave to act at once, 
subject to affidavite of fitness, and a completion of the security 
forthwith.—Zast Anglian Daily Times. 


ACTION AGAINST ELECTRICAL ENGINEERS. 


In the Westminster County Court on Monday, his Honour 
Judge Lumley Smith, Q.C., had before him the case of 
Gillinge v. the Strand and Charing Cross Electric Light Com- 
pany, in which plaintiff sought to recover compensation for 
Person injuries sustained owing, as he alleged, to the bursting of 
a fuse. 

The Plaintiff was called, and said that on Jan. 3 he was 
employed at the defendants’ works asa boiler setter, and whilst 
engaged in his work he was severely injured by the bursting of a 
fuse. His injuries were such that he was an in-patient at St. 
Thomas’s Hospital for several weeks, and had been an out-patient 
ever since. He had almost totally lost the use of hie left hand, 
and, according so the opinion of his doctor, he would never again 
recover the proper use of it. At the time of the accident he was 
earning an average wage of £2. 1s. 8d., and that sum was paid to 
him for six weeks, but after that time the defendants refused to 
pay anything. 

n the course of cross. examination, the Plaintiff denied that 
accident was caused by his touching a naked wire. Hie contention 
was that the fuse burst, and so caused the accident. 
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The defence was that although the plaintiff had been shown a 
considerable amount of kindness at the hands of the firm, they did 
not nise any liability, as their case was that the plaintiff 
brought on the accident by his own negligence in touching a naked 
wire in which the current was running. 

After hearing a considerable amount of evidence, his Honour 
gave judgment for the plaintiff, and aseessed the damages at £1 
a week from the date when the payment of the plaintiff's wages 


TESTING AN ELECTRICAL BATTERY. 


In the Westminster County Court on Friday the case of Hodges 
and Todd v. the Woodward Electrical Storage Company came on 
for trial before his Honour Judge Lumley Smith, Q.C. It was an 
action by the plaintiffs to recover the sum of £21. lle. 7d. in 
reapect of experiments carried out to the instructions of the 
defendant company in connection with an electric battery. 

The plaintiffs’ case was that in June of last year a Mr. Shippey, 
who was the consulting engineer to the defendant company, called 
upon Mr. Hodges and informed him that the company were 
desirous of making certain tests in connection with an electric 
battery. and that they desired to have one exhibited in the 

laintiffs’ showroom. After some discussion it was agreed on 

balf of the plaintiffs that the work should be done for a sum of 
from 20 to 25 guineas, and on those terms the order was given. 

The defendants, however, now refused payment on the ground 
that Shippey had no authority to give the order, and that therefore 
the defendants were not liable for payment. 

After hearing the evidence for the defence, his Honour said he 
had come to the conclusion that the engineer Shippey acted as 
agent for the defendants, and therefore judgment would be for the 
plaintiffs for the amount claimed with coste. 


COMPANIES’ MEETINGS AND REPORTS. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY, 
LIMITED. 


The report for the half-year ended Dec. 31 last to be presented 
at the meeting on 10th inst. states that the total revenue amounts 
to £79 104 (£72,332), showing an increase of £6,771. The working 
expenses amount to £43,179 (£37,774), an increase of £5,405. 
Including the amount brought forward, and the dividend receiv- 
able upon the shares held in the Platino " Company, and after 
providing for income tax, interest on debentures and debenture 
stock, debenture stock redemption fund, and £9,000 to reserve 
fund, a balance remains of £21,087. The directors recommend 
the payment of 4e. per share, free of income tax, for the half-year 
on the ordinary shares, making, with the dividend paid in 
November last, 3 per cent. for the year, leaving balance of £1,608 
to be carried forward. In the case of shares which have been 
divided into preferred and deferred, the 4s. per share now recom- 
mended will be payable—namely, 3s. 9d, to the preferred share- 
holders (making up the full dividend of £5 per cent. on these 
shares up to Dec. 31 last) and 3d. per share to the deferred 
shareholders. | 


INDO-EUROPEAN TELEGRAPH COMPANY. 


The ordinary general meeting of the Company was held on the 
27th ult. at Winchester House. 

Mr. J. H. Tritton, who presided, said that the increased employ- 
ment of the Wheatstone a atus had satisfactorily incr the 
speed of their messages. When they had the new wire in use they 
would be able to deal with considerably more traffic if they could 
secure it. They had several measures, which would probably be 
commenced during the current year, in contemplation. Wireless 
telegraphy might be found useful for limited purposes and for 
limited distances, but the Board did not look on it as a formidable 
rival. The Company’s revenue from all sources for 1898 amounted 
to £134,642, as compared with £130,347 for 1897, showing an 
increase of £4,295. The expenses were £74,346 (£69,378), an 
increase of £4,967; £15,000 had been placed to reserve, and 
this sum, ther with £10,625 (amount of interim dividend), left a 
balance of £41,577. The directors proposed a dividend for the six 
months ending Dec. 31 of 17s. 6d. per share, making, with the 
dividend already paid, 6 per cent., and a bonus of 20e. per share, 
both free of income tax, making in all 10 per cent. for the year, 

ing forward £9,702 to the credit of 1899. 
The report was adopted, and the dividend approved. 


CALCUTTA ELECTRIC SUPPLY CORPORATION, LIMITED. 


Directors : Colonel A. J. Filgate, R. E. (chairman) ; E Boulnois, 
Esq.. M. P.; P. V. Luke, Esq., C. I. E.; Sir Guildford L. Moles- 
worth, K.C.I.E. i 

Second reporb of directors to be presented at the annual general 
meeting of the shareholders of the Company, at the City Terminus 
Hotel, Cannon-atreet, in the City of London, on Friday, 12th inst., 
abd p. m.: 

The contractors have made good progress with the erection and 
equipment of the generating station and with the laying of the 
mains. Possession of the site was not obtained until March 10, 
1898, and the work of erection was not actually started until 
em d 19. The buildings were, however, practically finished at the 
end of last year, are reported to be a good example of a 
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central station, comparing favourably with any station in this 
country, the chimney being mentioned as 5 well built. 
Owing to the difficulty in settling the question of the overhead 
wires with the Government, to labour troubles, and to delay in 
delivery of some of the materials for the maine, the supply of electrical 
energy to the public was not commenced as early as was originally 
contemplated, but the works were opened and current started on 
the 17th ult. At that time there were applications registered for 
2,000 lights and for power for a considerable number of electric 
fans. As was reported at the meeting last year, the Government of 
Bengal have confirmed their promise to renew the Company's 
license at the expiration of the period of 21 years if the under- 
taking be not then purchased by the municipality or the Govern- 
ment, but this confirmation is now coupled with conditions which 
the directors do not consider satisfactory, and the question is still 
under discussion. The Government of Bengal, in consideration 
of thedelay in settling the question of the maina, have altered 
the date for the commencement of the „ license from 
Jan. 13, 1897, to Oct. 20, 1897. Application has been made for a 
large extension of the Company's area of supply embraciog the 
south and south-west diatricta of Calcutta, including the Bally. 
gunge and Alipore suburbs in which many Europeans reside, and 
which are still being built on for European residences. This 
application has received the formal approval of thé municipality 
and only awaits the confirmation of the Government. The Board 
very much regret to report the death of Mr. Harrison Hayter, 
one of the directors of the Company. In accordance with the 
articles of association of the Company, Colonel A. J. Filgate 
retires by rotation from the board of directore, and, being eligible, 
offers himself for re-election. The auditors in London, Messrs. 
J H. Duncan and Co., chartered accountants, aleo offer them- 
eelves for re-election, and it is suggested by the Board that Messrs. 
Lovelock and Lewis, accountants, of Calcutta, should be appointed 
auditors of the Company’s local accounts. 


CITY AND SOUTH LONDON RAILWAY €0MPANY. 


A special meeting of the shareholders took place at the offices 
of the Company on May 2, when the visions of the Bill “to 
confer further powers on the City and Brixton Railway Company 
for the construction of an extension railway and works in the 
county of London and for other purposes ” were approved. The 
Chairman (Mr. C. G. Mott) stated that they had completed an 
arrangement last year with the City and Brixton Company by 
which they undertook to complete a portion of the line'between 
its junction with their old line near the Borougb Station, and after 
. completion to lease it for a term of 999 years at £20,000 per annum, 
increasing by £1,000 up to £25,000. The City and Brixton Com- 
pany were now asking Parliament to confer further powers upon 
them for the construction of certain works not included in the 
Bill already They would not work the new line until ib 
was handed over to them certified by the Board of Trade. 


ANGLO-ARGENTINE TRAMWAYS COMPANY, LIMITED. 


After the fifteenth ordinary general meeting of shareholders, 
‘held on Friday at Cannon-street Hotel, Mr. H. Doughty Browne 
in the chair, a special meeting was helJ, at which an agreement 
was ratified between the Compeny and the Argentina Electric 
Traction Company. 

The Chairman explained that the Argentina Electric Traction 
'Company had offered to supply electricity to the tramway and 
: ntee a minimum of 4 per cent. upon the Company’s capital 
‘for five years, and also that this Company would be entitled to 
any additional profits proved to be earned during that time. After 
that period stock would be issued in peyment for tbe outlay 
incurred, when the shareholders of the Anglo-Argentine would 
enjoy a 5 per cent. cumulative dividend, which would be a prior 
icharge on the undertaking. The Traction Company were to pay 
zall expenses of aie e the concession for the conversion of the 
‘tramway, no liability being incurred on the part of the Anglo- 
‘Argentine Company. 


NEW GENERAL TRACTION COMPANY, LIMITED. 


. (chairman); the Hon. Arthur 


Directors: Francis Pavy, 
rlanger; E. A. Hopkins, Esq. 


G. Brand; Baron Emile B. D 
(managing director). 

Report of the directors to be presented at the third annual 
general meeting of the shareholders, to be held at the Cannon- 
street Hotel, E. C., on May 8, 1899, at 2.30 precisely : 

The subjoined accounts show that the gross profits for the year 
were £17,517. 2s. 7d., to which has to be added £4,312. 15s. brought 
‘forward from last year, making a total of £21,829. 17s. 7d. Deduct- 
ing from this £4,495. 128. 9d., the amount of general expenses, 
‘salaries, etc., chargeable against revenue, there remains the sum 
of £17,334. 4s. 10d. as the net profit to be dealt with. From this 
the directors propose to write off £2,122, the remaining half of 
the cost of the issue of the new capital, which leaves a balance of 
£15,212, 4s. 10d. A dividend at the rate of 6 per cent. on the 
preference capital for the past year amounts to £9,000, and the 
directors recommend that this be paid, and the balance of £6,212. 
4s. 10d. carried forward to next year. The work on the linee of 
tramways being constructed under this Company's direction has 
made good and satisfactory progress during the year. The 
new Coventry lines are near completion, and will, it is con. 
fidently anticipated, be opened in the course of the next 
two months; meantime, the section already open for trafüg 
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shows continually increasing earnings. The work at Norwich 
is proceeding satisfactorily. An issue of £100 000 of preference 
capital was successfully made in 1897; and in view of the 
already considerable Speers of capital on the works in 
progress, and of further business lately undertaken, the 
directors propose to ask the sanction of the shareholders to a 
further issue of a like amount of preference capital. For this 
purpose meetings of the ehareholders are called to approve of the 
creation of 20,00U new preference shares of £5 each, bearing 6 per 
cent. dividend and ranking pari passu with the existing preference 
shares. A considerable amount of new business has during the 
past three years been offered to the Company, but, afcer careful 
examination, only one proposal was accepted, the Board being 
anxious to confine operations to what appears to be not only 
profitable but also intrinsically sound business. The Hon. Arthur 
G. Brand is the director who retires, and offers himself for re-elec- 
tion. The auditors of the Company, Messrs. Deloitte, Dever, 
Griffiths, and Co., are eligible, and offer themselves for re election. 


Dr. BALANCE-SHEET, MARCH 23, 1899. £ s. d. 
Capital authorised and iesued— 30,000 6 per cent. 
cumulative preference shares of £5 each, fully 
id .. sss „„ e 150,000 0 0 
24,000 ordinary shares of £5 each, fully paid ...... 120,000 0 0 
270,000 0 0 
S §ο‚fffff·² v ¹¹ ² ẽůůmL V= 8 2, 230 14 4 
Creditors (including loans secured 90,698 19 10 
Receipts on account of uncompleted contracte 
including sbaree taken at par 8 3,000 0 0 
Profit and loss account 
‘Undivided balance at March 23, 
1898 e . £4,312 15 0 
Profit for the year to date ......... 10,899 9 10 
15,212 4 10 
e £561,141 19 0 
r. 2 8. d. 
Cash—in bank, £4,686. 168. 10d.; in hand, £28. 
S7) 0d ĩ UN UVEPL UNES 4,715 2 3 
Shares taken in pact payment of work done (at 
par), and shares acquired (at cost) .................. 1,400 0 0 
Parliamentary and other depoeita........................ 21,736 12 8 
jp. M ⁰⁰ 8 126 15 11 
Furniture, eto. 1... 4s hi Ere e eese yx Oh anes 450 0 0 
Expenditure on uncompleted contracts ......... ..... 132,13 8 2 
Goodwill, ab cot ; 0 0 
£561,141 19 0 
Prorit AND Loss Account, YEAR TO MARCH 23, 1899. 
Dr. £ s.d. 
General expenses, salaries, directors' feos, interest, 
rent, travelling, legal charges. eto 4,243 12 9 
Balanoe de ³ðùâ 88 13,278 9 10 
17,517 2 7 
Remaining moiety of expenses of issuing 20,000 
preference shares, lees premium of 28. per share 2,122 0 
Liquidation expenses re Coventry Tramways Com- 
, risdaer an ar 252 0 0 
Balance carried to balance. shee ll 10,899 9 10 
£13,273 0 
Cr. £ s.d. 
Dividends received on shares in the Coventry 
Electric Tramways Company and the Douglas 
Electric Tramways, Limited .................. Se veins 2,564 11 0 
Profit on construction of tramways (subject to 
shares received in payment realising par value), 
and profit on engineering work.. 4,954 19 1 
Transfer fen 3 exon so ses 712 6 
17,517 2 7 
Balance dow 2 13,273 9 10 
£13,273 9 10 


BROCKIE-PELL ARC LAMP, LIMITED. 


Directors : Right Hon. Lord Suffield, K.C.B. (chairman) ; Sir F. 
D. Dixon-Hartland, Bart., M.P. (vice-chairman) ; Hon. R. 
Brougham; H. W. Maynard, Esq.; W. Shrimpton, Esq. 
(managing director). 

Second annual report of the directors, to be presented at the 
ordinary general meeting of the Company, to be held at Winchester 
House, in the City of London, on Monday, May 8, at 3 p.m. : 

The directors have pleasure in submitting the accompanying 
5 and loss account and balance-sheet for the 12 months ending 

. 31, 1898, being much more satisfactory than those of the 
previous 17 months, and showing a decided progress in the Com- 
pany's business, and a general improvement in its profits and 
management. The profit and loss account shows a debit balance 
of £1,496. 158. 5d. (as against £4,590. Os. 5d. for the preceding 
17 months), but this includes £301. 1 le. 7d. written off the tools 
and patterns (as against £59. 12s. 3d. only in the previous account), 
legal expenses, £386. 6s. 9d., also £472. 12s. special paymente 


made to close expert and former management expenses (amounting 
to £1,160. 8s. 4d.), the greater part of which are not likely to oecur 
again. The sales of the Company's lamps during the last year 
show an increase of over 70 per cent. compared with the preceding 
17 months. The Company have during the last year supplied their 
patent lampe te Ashton-under-Lyne, Morecambe, and Paisley, and 
their continued approval has been shown from their having received 
important repeat orders from the Corporation of Bristol, and from 
the Hammersmith, St. Pancras, and Shoreditch Vestries. They 
are now occupied on an important contract for some hundreds 
of lamps for the Great Central Railway. On the introduction 
of tbe chairman, the Company's lamps have been erected 
for H. R. H. the Prince of Wales at Marlborough House. 
Shortly after the last yearly meeting the directors, to get into 
closer touch with their shareholders, convened a meeting of those 
holding the largest number of shares, and in the result a com- 
mittee was appointed, who went thoroughly into the affairs of the 
Company. That committee, which was ra over by Mr. 
Shrimpton, did most valuable work, and as Mr. Pell at this 
joncture resigned, tbe directors felt they could not do better than 
urge Mr. Shrimpton to acoept the poeition thus vacated of 
managing director, which he eventually accepted on terms very 
favourable to the Company. The directors feel they cannot speak 
too highly of their eatisfaction in the reeulte of this appointment, 
as Mr. Shrimpton has shown himself most capable, energetic, and 
successful in the conduct of the business. The directors also, with 
a view to further economies, have reduced their fees to one-half, 
closed the head office, and moved the staff to the Company's 
works. Tbe contract for the sale of the Belgian and French 
patents has not been completed, and tbe £500 paid as depoeit has, 
therefore, been forfeited to the Company. Other negotiations are 
in band, and the directors will continue to use their best endeavours 
to realise these patente. As intimated at the last general meeting, 
the directors had taken proceedings against Messrs. Johnson and 
Phillips (the late makers of the lamp) for continuing to make 
lamps which they were advised infringed the Company's patents. 
The directors, however, are glad to say such proceedings have 
been settled, that firm coneenting to an order of the Court 
restraining them from manufacturing or selling Victoria lamps, 
and from in any other way infringing the said patente. Messrs. 
Johnson and Phillips have also undertaken not to issue any 
advertisements which may lead to the belief that they are entitled 
to manufacture or sell Brockie-Pell lamps or any lamps under 
lioenee from the Company. In addition, the firm have paid to 
the Company the amount named in the profit and logs account for 
compensation. Nothing has on this occasion been written off plant 
and machinery, as this has been maintained in thorough efficiency. 
The inadequacy of the Company's works to cope with the Com- 
panya growing business is proving a serious difficulty, and the 


irectors are carefully considering the question of larger and more 
suitable premises. Under the articles of association Lord Suffield 
is the retiring director, but, being eligible, offers himself for 


re-election. The auditors, Mesars. 
offer themselves for re-election. 


TRADING AND PROFIT AND Loss AcoounT, YEAR ENDING Dec. 31, 
Dr. 1898. £ s.d. 
Rent, rates, and taxes, electric light, coal, gas, and 


ellors, Basden, and Co., also 


sass, ĩðĩxVß-ł 8 779 17 7 
IPSI MAC r 8 2,514 14 7 
Agency and travelling expense . 385 9 9 
A e EIAS QUUM ER EPESARU T 241 1 11 
Printing. stationery, and postageesss . q . 207 2 10 
Trade, office, and other expenses (including carriage) 324 5 3 
Patent feos, d % EP eRE ee ex Uoc d ex pus ena von 189 18 0 
Discounts and reserve doubtful debta ..................... 168 19 4 
Moving plant ........ .....cccecsccsescecccvoceceeces ab E 25 3 9 
Loes on sale of planb . 121 10 5 
Directors’ fees Mee 766 13 4 
Legal expense Z . . 386 6 9 
Repairs and additions to tools and patterns 301 11 7 
Consulting engineer's fee eee ee. 210 0 0 
Compensation to officials in lieu of notice ............... 262 10 0 

£6,885 5 1 

Cr. £ ad. 
Manufacturing—gross profil L ꝗ . . 4,192 10 4 
Transfer fs. & „ 14 8 6 
Interest received on overdue callss . 6 10 10 
Option for sale of French and Belgian patente, eto. 500 0 0 
Compensation for infringement of patente, eto......... 675 0 0 
Balance carried to balance sheet .......... E TN 1,496 15 5 

£6,885 5 1 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


The report for the half-year ended Dec. 31 last, to be presented 
at the meeting on 10th inst., shows a revenue of £115,159 and 
working expenses of £22.253. After providing £3,200 for deben- 
ture interest and sinking fund, and £1,943 for income tax, a 
balance of £87,762 remains. To this is added £18,212, dividends 
receivable from the Western and Brazilian Telegraph Company, 
Limited, and the London Platino-Brazilian Telegraph Company, 
Limited, and £8,964 brought forward from June 30 last, making a 
total of £114,939. First and second interim dividends amounting 
to £61,568 have been paid, und £30,000 transferred to the reserve 
fund, leaving £15,801 to be carried to the next account, 
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WEST COAST OF AMERICA TELEGRAPH COMPANY. 


The report of the directors states that the gross income for the 
year 1898 was £25,080. After providing for the working expenses 
(£18,840) and the interest on the 4 per cent. debentures, the net 
balance of profit was £239, and adding £34, brought forward from 
the previous year, leaves a balance of £273 to be carried forward. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Birkenhead. —The Corporation invite tenders for 100 electricity 
meters by 26th inst. 

Edinburgh.—The Corporation invite tenders for two steam- 
driven fans for induced draught by May 22. 

Edinburgh.—The Council are prepared to receive tenders for 
D supply of copper strip for electric conductors. Tenders by 

y 15. 


King’s Lynn.—The Corporation are prepared to receive tenders 
for the electric wiring and fittings of the Lynn Technical Schools 
by May 16. 

Derby.—The Corporation invite tenders for the works in the 
superstructure in connection with the extensions to the electric 
lighting station by May 8. 

London, W.—The Hammersmith Vestry invite tenders for 
erection of the buildings upon land adjoining the present electric 
lighting station by May 10. 

Almden (Ciudad Real), Spain. — The Municipality invite tenders 
for the installation of electric light and the working of the same 
for 20 years. Tenders by May 19. 

Epsom.—The Urban District Council are prepared to receive 
tenders for the supply and erection of various electric plant. 
Tenders by 12 o'clock noon on May 8. 

.—The Electric Lighting Committee of the Vestry 
invite tenders for trenching, troughing, cables, joint-boxes and 
jointing, and house services, by June 13. 

London, E C.—The Directors of the Great Eastern Railway 
Company are prepared to receive tenders for the supply of various 
stores and materials. Tenders by May 11. 

Talavera de la Reina (Toledo, Spain)—The Municipality 
invite tenders for an electric lighting installation and tbe working 
of the same for five years. Tenders by May 20. 

Darlington. —The Corporation invite tendera for the supply and 
delivery of various plant, together with the fixing of the same, at 
their electric generating station. "Tenders by May 30. 

St. Marylebone.—The Gnardians invite tenders for electric 
light wiring and fittings for the new front blocks of their work- 
her Northumberland-street, W. Tenders by 10 a.m. on 

ay 8. 

Salford.—Tenders are invited for supply of 5,000 tons of steel 
tramway rails, 7in. deep, 105lb. per lineal yard. Particulars may 
be obtaioed at the Borough Engineer's Office, Town Hall, Salford. 
Tenders by May 9. 

St. Pancras.—The Vestry are prepared to receive tenders for 
supplying and fixing additional piant at the Regent’s Park 
electricity works, comprising dynamos, engines, etc. Tenders by 
12 o’clock noon on May 16. 


London.—The Asylums Committee of the London County 
Council invite tenders for the installation of telephones, fire- 
alarms, tell-tale clocks, and call belle at the Heath Asylum, 
Bexley, Kent, by May 31. 

Almaden del Azogne (Spain).— Tenders are invited for an electric 
lighting installation, and the preliminary depoeit required is £60 
to £100. Specifications, eto., are to be obtained from, and tenders 
addressed to, the Syndaco of the above town by noon on May 19. 


Tarifa (Spain).—Tenders are invited for public electric light 
installation, and working of the same for 20 years. The deposit, 
required is 5 per cent. of the tender. Specifications, etc., are to 
85 ere from, and tenders addressed to, the Syndaco, Tarifa, 

pain. 

Bangor.—The Lighting Committee of the Oorporation invite 
tenders from parties willing to undertake the wiring of their dis- 
trict, on what is understood as the free-wiring system. Tenders 
to be sent to Mr. John Smith, clerk to committee, Bangor, by 
6th inst. 

Berhill.— The Urban District Council invite tenders for the 
erection of an electric lighting station and chimney shaft in 
Bexhill. Specifications, etc., may be inspected at the Town Hall 
or at the offices of Mr. A. H. Preece, 13, Queen Anne’s-gate, 
Westminster, S. W. Tenders by 12 noon on May 15. 


Teneriffe. —Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776 214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 


Belfast —The Electric Committee are prepared to receive 
tenders for the supply of coal required at the East Bridge-street 
electric light station for & period of 12 months from June 1, 1899. 
Specification, etc., may be obtained on application to Mr. Victor 
A. H. M'Cowen, city electrical engineer. Tenders by May 11. 


Islington.—The Guardians invite tenders for the installation of 
the electric light at the new infirmary for the parish at Highgate. 


hill, Upper Holloway.  Particulars may be obtained frem Mr. 
William Smith, architect, 65, Chancery-lane, W.C., up to May 20 
apon depositing £5, which will be returned on receiptof a bona 
fide tender. Tenders by June 1. 

Dariington.—Tbe Corporation invite tenders for the various 
works required to be executed in the erection of buildings to be 
used as an electric lighting station in the borough. Specifications, 
etc., may be obtained on payment of £2. 28. (which sum will be 
returned on receipt of a bona fide tender), from the Borough 
Surveyor, Town Hall, Darlington, on and after 15th inst. Tenders 
by 30th inst. 


Hampstead. —Tho Vestry invite tenders for the supply, delivery, 
and erection of electrical ut, including steam alternators and 
engines, switchboard beh i boilers, feed- water heaters, vertical 
steam feed pumpe, exciter, water-softening plant, air pump and 
condenser, Green's economiser, and overhead travelling crane. 
Particulars may be had of Mr. A. P. Johnson, vestry clerk, to 
whom tenders must be sent by 12 noon on May 18. 

Fleetwood.—The Urban District Council invite tenders for the 
following: (Section 1) cast-iron lamp pillars and brackete; (2) 
street lamps for electric incandescent street lighting; (3) aro lamps 
and poets; (4)installation of wiring, switc s, lampe, eto., 
for the electric lighting of the town hall, Fielden free library, 
public market, and slaughter-houses. Specifications, etc., can 
obtained from Mr. Thomas Barton, Ainsworth- street, Blackburn, 
on payment of £2. 23., which sum will be returned after a bona fide 
tender has been received. Tenders by May 16. 

Prestwich.—The Committee of Visitors of the Preatwich County 
Lunatic Asylum invite tendere for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
storage batteries, and wiring for an electric light installation. 
Firms desiring to tender are directed to send their names, with 
a statement of the parte of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princees-street, Manchester: 
or to Messrs. Hopkinsons and Talbot, 26, Victoria-street, London, 
S.W. They will then be informed when the specifications are 
ready for issue. 

Blackpool—The Tramway Committee invite tenders for the 
taking up of the tramway line and conduit and the relaying of 
new tramway lines on the carriage drive between Church-street, 
and Adelaide-street. The contract will include the laying of 
rails, etc., excavating, concreting, paving, and making good the 
roadway. The Corporation will provide all ironwork and wood 
sette, The contractor to allow for running with pitch and tar 
(labour and materiale. Specification, etc., may be obtained from 
Mr. J. Wolstenholme, borough engineer, St. John's Market 
Buildings, on deposit of £1, which will be returned on receipt of a 
bona fide tender. Tenders by 10th inst. 

London. 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection and the veld dra out of work 
in connection with the electric lighting of the parish to specifica- 
tions as follows: (Specification No. 1) feeders, distributing mains, 
and arc light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamoe and engines. Specifications, etc., 
may be obtained from the Vestry Olerk, at the Municipal Build- 
ings, Lavender-hill, S.W., on payment of £3. 3s. for each speci- 
fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied bya bona fide tender. ifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, Wes 
minster. Tenders by 12 noon on June 7. 


RESULTS OF TENDERS. 


Liverpool. —The Tramways Committee have accepted the tender 
of Meesre. Dick, Kerr, and Co., Limited, London, for 80 cars at 
£490 each. 

Glasgow.—The Corporation have ordered from Messrs. D. 
Bruce Peebles and Co., Edinburgh, four 150-kw. sets for motor- 
generators. 

Aberdeen.—The contract for a 200-kw. traction set for the 
Corporation tramways has now been given to Messrs. D. Bruce 
Peebles and Co., Edinburgh. | 

Batley Carr.—The tender of Messrs. C. Whitehead and Sons, 
Ravensthorpe, for the erection of the electric light station for 
about £2,000, and the tender of Messrs. Bruce Peebles and Co., 
Edinburgh, for the supply, delivery, and fixing at the station of 
one 110 kw. steam dynamo and Willans engine, have been 
accepted. 

Dencaster.—The Electricity Committee have accepted the 
following tenders: The Electrical Power Storage mpany, 
storage batteries, £1,323; Messers. Edison and Swan, electrical 
instruments, £1,321. 10s.; Messrs. Callender and Co., cables, 


£8 689. 


Hull.—The Electric Lighting Committee have accepted the 
following tenders for supply of South Yorkshire steam coal, from 
let inst. to Oct. 31, 1899: A. Bannister and Co., Minerva-chambers, 
Hull, Hickleton main coal, 14s. 8d. per ton; M. Strachan and Son, 
Collier-street, Hull, South Kirby coal 13s. 10d., Wath main coal 
14s. 104d. 

Huu. — Tbe Corporation Tramways Sub-Committee have 
received the following tenders for the construction of the new 
electric tramways upon the Holderness-road: Messrs, Turner, 
Heason, and Mitchell, Manchester, £19,933. 58. (accepted); Mr. P. 
Smith, Manchester, £24,272. 4s. 4d. ; and Messrs. Burton and 
Son, Hull, £26 391. 58 10d. 

HulL—With regard to the tenders which were invited for 


estimates for an adequate installation of the electric light at the 
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central higher-grade school and school of science in Brunswick. 
avenue, Beverley-road, we learn that one or two tenders have 
been returned unopened, as it is the Board’s intention to prepare 
a special specification and readvertise. 

Chatham.—The following tenders have been received for the 
electric lighting of the town hall and municipal buildings. The 
specifications were prepared by Mr. John Hewett, B.A., of 

essrs, Harrap, Hewett, and Duffield, 34 Queen street, London, 
E.C., consulting engineers to the Corporation : 


Wiring. Plain Fittings. 

Vaughan and Brown, Limited ......... £902 0 0 ..£939 0 0 

E. L. Berry, Harrison. and Co. .. ...... 924 14 0 156 1 3 

Donnison, Berlyn, Sillem, and Co. ... 799 0 0 227 0 0 
P. C. Middleton and Co., Limited, 

Edinburgh lng. ons 7 0 0 126 8 0 
Stevens and Barker, Maidstone 

(accepted)........ ... 0 ......-- e 615 0 0 212 0 0 


BUSINESS NOTES. 


Gorton.—The District Council have received their provieional 
lighting order. | 

Limerick. — The tramways company intend to apply for an 
electric tramways order. 

Dublin.—The application for the loan of £24,000 for the lighting 
extensions has been granted. 

Cowes.—The District Council are transferring their lighting 
order to Edmundeons’ Corporation. 

. Orewe.— The Local Government Board have sanctioned a loan 
of £26,000 for electric lighting purposes. 

Aberdeen.—The Gas and Electric Lighting Committee have 
authorised various extensions of electric mains. 

Newcastle. —Mr. Charles Hopkinson, C.E., M.I. C. E., ie to be 
appointed consultative engineer for the tramways. 

Cork. — Tbe Corporation are considering an offer of the electric 
tramway and power company for public lighting. 

Wrexham.—The provisional tramway order, as altered and 
approved by the Board of Trade, has been issued. 

Wigan. — It is proposed to apply to the Local Government Board 
for sanction to borrow £90,000 for electric lighting purposes. 

Grimsby.—The Town Council have decided to apply for a loan 
of the amount required for carrying out the electric lighting 
works. 

Greenwich.—The District Board of Works have passed a 
resolution approving of the London County Council's tramway 
scheme. 

British Electric Works Company.—It is reported that the 
capital of this Company, offered last week, was largely over- 
subecribed. 

Memorial Hall, Oity.—This hall in Farringdon-street is 
about to be provided with an inatallation of the electric light 
throughout. 

Penzanoe.— The Corporation have been successful in their 
opposition to the application of Edmundeon’s Electricity 

rporation. | 

Parliament.—The Manchester Corporation and the Oldham 
Corporation Tramways Bills have passed the Committee of the 
House of Lords. 

Halifax. —The question of the extension of the tramway from 
Halifax to Shelf is being discussed favourably by the Shelf 
District Council. 

Weybridge.—The business of the Up 
Company has been acquired by Mesars. 
and J. F. Beevor, 4 LEE, 


Sunderland. — During the past year the Corporation has made a 
profit of £300 in connection with the electric light, after providing 
for sinking fund and interest. 


West Bromwich.—The Town Council are considering reports 
from two consulting engineers on the beet methods of supplying 
and lighting the town with electricity. 


Hillfoots.—A firm of Edinburgh electricians propose construct- 
ing an electric railway from Alva to Tillicoultry, and of lighting 
the three Hillfoot burghs with electricity. 


Margate.—Operations have been commenced on the Margate 
portion of the line for the new electric railway. We learn tbat 
the work promises to be finished by June. 


Ilford. —A committee of tbe Urban District Council is to visit 
Glasgow and other large towns to inspect the various systems of 
electric lighting and electrical traction in operation. 


ham.—The Museum and School of Art Committee 
have under consideration the desirability of lighting the whole of 
the museum and art gallery by means of electricity. 


Derby.—The Light Railway Commissioners have submitted to 
the Roard of Trade for confirmation an order made by them for the 
construction of the Derby-to-Ashbourn light railway. 


Todmorden.—It is proposed that a committee be appointed by 
the Town Council to take into consideration the desirability or 
otherwise of erecting works for the generation of electricity. 

Deal.—The Town Council have definitely decided not to enter- 
tain the electric lighting proposals ofjthe Walmer District Council 


r Thames Valley Launch 
. R. Edwards, A. M.I E. E., 


on the ground that their financial position would not allow them 
to do ao. 

Buxton.— The Electric Lighting Committee have offered to 
supply the Buxton Gardens Compeny at the rate of 6d. per unit 
and 4d. for every unit in excess of 4,000 units in one year for 
lighting purposes. 

Teneriffe.—The concession for an electric rsilway at Teneriffe, 
referred to in a previous iesue, has beon granted by the authorities 
of the island to a Belgian syndicate, and the works are to be 
commenced shortly. 

Coventry.—The City Council propose to purchase a piece of 
land adjoining the present electric light worke at a price of 7s. 6d. 
per yard, but with a deduction in consideration of certain require- 
ments being conceded. 

Camborne.—The Urban District Council have appointed the 
following as a Lighting and Town Improvements Committee : 
Messrs. Negus (chairman), Holman, Berryman, Whitworth, A. H. 
Thomas, Bickford, and J. Vivian. 

Dover.—At a special meeting of the Town Council on Tuesday, 
the resolution passed in the Managing Committee last week 
authorising the opening of negotiationa for the purchase of the 
electric light works was confirmed. 

Preston.—The Corporation have referred to a committee an 
offer from a company to take over and largely extend the tramwa 
from the Corporation, and substitute a service to be worked by the 
overhead trolley system of electricity. 

Removal. — Mr. A. C. Eborall, electrical engineer, has removed 
from 11, Queen's-road, Cbelsea, to 104, Upper Tulse-hill, S. W. 
His City address is care of the Helios Electrical Construction 
Company, 49. Cannon-street, London, E.C. 

Lanark.—The County Council and the General Post Cffice are 
corresponding about the intention of the latter of erectiny tele- 
graph lines along Shettleston-road, which, it is said, would 
interfere with the electric wires of the tramways. 

Eastbeurne.—A meeting in opposition to the electric tramways 
scheme has been held at Torfield. A special meeting will be held 
on the 25th inst. to determine upon the expediency of applying to 
tbe Light Railway Commissioners for a provisional order. 

Leeds.—The profits derived from the tramways during the year 
ended March 25 last amounted to about £20,000. The receipte 
amounted to £114,000, including £48,000 from the electric eection, 
as against £73,000 in 1897.8. Mr. Wharam's services are to be 
retained, and a traffic manager is to be advertised for. 

Twickenham. The District Council have settled an agreement 
with the London United Tramways Company, Limited, and 
rescinded the motion to oppose. Arrangements for opposing the 
Drake and Gorham project have been left to the clerk. "The Light 
Railway Commissioners will hold their enquiry this month. 


London Gasette.—(1) Adjudication: April 25, 1899, W. A. 
Charles, Leicester, electrical engineer, one of the partners of the 
firm of Charles and Co., trading as the Central Electrical and 
Engineering Company. (2) Winding-up order: April 26, 1899, 
the Electric Exploitation Company, Limited, Walbrook, E C. 

Leamington.— We understand that the Board of Trade are 
prepared to grant the Town Council & provisional order for the 
lighting of the borough under certain conditions referring to the 
rights of the Midland Electric Lighting VOR png. which for many 
years has been supplying light in the borough under an agreement 
with the Corporation. an 

Adams-Randal Telephene Patents, Limited.—This Company 
has been registered with a capital of £60,000 in £1 shares, and the 
objecte are to carry on in all or any branches the businesses of 
constructors of telephones and telegraphs; to establish and 
maintain electric light, heat, and power works ; to undertake the 
lighting of streets, eto. 

Reading.—With regard to the successful application of the 
Corporation for powers in respect of the acquisition of the present 
tramway system in the borough, and its construction and exten. 
sion, we learn that the Council in committee have practically 
decided upon the routes included in the extension of the tramways 
system, which will be worked on the electric overhead trolley 
system. 

British Columbia Electric Railway Company, Limited. — 
The directors announce a dividend at the rate of 5 per cent. 
annum on the preference shares. The profits for the year ended 
March 31 last, after deducting fixed charges and the preference 
dividend, amount to £16,283, and the directors recommend, 
subject to final audit, a dividend on the ordinary sharee of 4 
cent. per annum free of income tax, which will absorb £8,275, and 
to carry £8,005 to special and general reserves. 

Monmouth. —The engineer's report states that up to the present 
1,685 8-c.p. electric lights have been applied for. The turbines 
now ready will only produce sufficient electricity for 1,490 
lights, and, deducting 20 per cent. for waste, will reduce the 
power to 1,120. This is considered sufficient for the present, as 
all the lights will not be burning at one time. The question of 
providing another turbine, owing to the great number of private 
applications, will come before the next meeting. 

Electrio Cars.—The Tramways Committee of the Liverpool 
Corporstion have bad an opportunity of judging on their experi- 
mental line tbe efficiency of both German and American cars. 
They are evidently satisfied with the ''home make,” as tbe order 
for the 80 cars required has been placed with an English company. 
The successful tenderers are Dick, Kerr, and Co., Limited, of 
London, who are to supply 80 electric cars at a cost of £490 each. 
The total amount involved in the contract is thus £39,200, 
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Notioes.— Notices are published by the Mid-Suffolk Light Rail. 
way of intention to make application this month for an order to 
construct light railwaye from Haughley to Haleeworth, Beding- 
field to Debenham, Debenham to Westerfield, and Debenham to 
Needham Market ; and by the Cork Electric Tramways and Light- 
ing Company for the conetruction of tramways in the county of 
Cork, to be worked by electrica! or other power. 

General Electric Company, Limited.—This Company have 
acquired the business from Messrs. Gullette and Co., manufacturers 
of electrical apparatus of every description, White Horse Electrical 
Works, Cowcroes-street, E.C., having purchased their tools and 
plant. We are informed that, Mr. J. W. Gullette has permanently 
Joined the staff of the General Electric Company as a technical 
manager in their Peel Works, Manchester, to superintend the 
manufacture of telegraph, electric bell, and telephone instruments. 

Blackpool —At the quarterly meeting of the Town Council a 
statement was made to the effect that the income from trams was 
£18,220, expenditure £11,540, gross profit £6,680, interest £3,180, 
available balance £3,500. The cars had run 259,754 miles at a 
cost of lid. per car per mile. The receipts from the electric 
lighting were £15,580, expenses £8,044, gross profite £7,464, intereat 
£5,324, available balance £2,140. In view of the expenditure upon 
Dew ke three years ago the charges for electric light cannot be 

uced. 

Guildford.—On a notice by the electric lighting company of 
an extension of their mains being discussed at the lost meeting of 
the Town Council, the question was asked whether the Council 
had not the power to compel the company to lay their mains in 
the road instead of smashing up the new cement pavement which 
could never be properly repaired. The matter was referred to 
the Paving Committee, The Surveyor said the company preferred 
to ace their cables under the footway, as they had not to go 
80 deep as in the road, and they were nearer the houses for 
connections. l 

Batley Carr.—Since the mains were continued to the Oxford- 
road district nearly 1,000 lights have been connected, and there is 
yet a large number to connect. Instructions have been given to 
the engineer (Mr. O. M. Jonas) to extend the mains to Springfield- 
terrace, at an estimated coat of £188, and to the new premises to 
be erected at the bottom of Birkdale-road by Messrs. Leadbetter, 
at an estimated cost of £20, The cost of the further extension of 
the works will probably be about £1,000, and the work will be 
pushed on shortly, as the new engine and dynamo will be required 
for next winter. 

. Hull.—Ab the last meeting of the Works Committee of the 
rporation the Chairman moved a resolution to the effect that, 
having regard to the possible cessation of work in connection with 
the building trade, and it being, in the opinion of the committee, 
absolutely necessary that the power station in Osborne-street, and 
the car-sheds on the Holderness road and Anlaby-road tramway 
routes, should be completed without delay, the committee be 
empowered to take such steps for securing the completion of the 
work as they may deem necessary. Tine motion was lost, six 
. voting for and seven against. 

Elmore Copper Companies. A circular has been issued to the 
shareholders of Elmore’s Patent Copper Depositing Company, 
Limited, Elmore’s Wire Manufacturing Company, Limited, 
Elmore’s Foreign and Colonial Patent pper Depositing Com- 

ny, Limited, and Elmore’s American and Canadian Patent 

pper Depositing Company, Limited, stating tbat the negotia- 
tions for the amalgamation of the above-named companies and for 
the provision of ample working capital are now completed, and 
that Messrs. L. Hirsch and Co. have subscribed a sum of £200,000 
(free working capital) in cash to the new company. 

. Bath. —At a recent Town Council meeting a report was adopted 
which entails that the Council are of opinion that a tramway 
system should be initiated by the authority, and the necessary 
steps taken to secure this object. That portion which referred to 
the taking of steps on account of the cost of obtaining an order, 
however, was deleted. The Electric Lighting Committee have 
resolved to apply for a further loan in respect of electric lighting 
of £24,000, in addition to £54,000 already obtained and expended. 
The amount includes £11,000 for extension of mains, and £8,000 
to cover extras incurred over contracts already completed. 

Hawiok.—The Board of Trade bave made and issued a pro- 
visional order under the provisions of the Electric Lighting Acts, 
1882 to 1890, with a view to the same being included in a confirma- 
tion Bill about to be introduced into Parliament, to the Urban 
Electric Supply Company, Limited, authorising them to supply 
electrieal energy for public and private purposes within the whole 
of the burgh of Hawick, as constituted at the commencement of 
the order. It is provided that the company are to lay, within two 
cur after the commencement of the order, distributing mains in 

orth Bridge-street, Higb-street, Tower Knowe, and Sand bed. 

Darwen.—The Corporation having recently purchased their 
tramways, are now about to convert them from steam to electric 
traction, and, as a preliminary, formed their Tramways Committee 
last week. Mr. Alderman Lightbown, B. A., J. P., C A., was elected 
chairman, and Mr. Councillor J. W. Gillibrand, J. P., vice-chair- 
man. The committee instructed the borough engineer (Mr. Smith- 
Saville) and the borough electrical engineer (Mr. Stanley Clegg), 
who are now carrying out an electricity supply scheme for the 
borough, to proceed with the details of work necessary for the 
conversion, with & view to letting the contracts at the earlieet 
possible date. 

Exeter.—The Electric Lighting Committee's report submitted 
to the Town Council last week states that since the last meeting 


186 8-c.p. lampe had been connected, and appliances for 960 


lamps of similar capacity were in hand. Ib had been decided 
that the price per unit for current supplied for power purposes be 
3d. per unit, except from 4 p.m. until midnight, from Michalmas 
until Ledy Day in each year. any current supplied during those 
hours to be charged for at the same rate as current for lighting. 
It had also been resolved that the sum of £100 be added to the 
estimated cost of the extension of mains. This amount is 
included in the proposed loan of £10,100 reported in our issue of 
last week. 

Edinburgh —The estimates submitted by the Electric Lighting 
Committee show an ordinary expenditure for the current year, 
including sinking fund and contribution to the reserve fund, of 
£67,605. The estimated revenue was the same. The estimated 
contribution to the reeerve fund was £6,475. The estimated 
expenditure for 1898-99 was £50,950, including a contribution to 
the reserve fund of £7,000, while the estimated revenue was 
£55,450. The actual expenditure for 1897.98 was £35,025, includ- 
ing a contribution to the reserve fund of £460, and the actual 
revenue for the same period was £38,049. The number of new 
lampe applied for between April 14 and 27 is equivalent to 7,778 
8-c.p. lamps. | 

Enniskilten.— The Urban Council on Friday decided to light 
the new town hall by electricity. Messrs. Scott, the architecte 
of the new building, laid before the Council an estimate of the 
cost of the plant for lighting with gas and electricity. In the 
case of gas the report showed that the expenditure on the plant 
would be £262. 17s. If a meter were requ this sum would be 
increased by £20. Roughly speaking, £300 in all would be 
required for the gas plant. To put in the electric plant about 
£756. 3a. 6d. would be required, while the annual outlay in 
maintaining it would come to about £20 per year. The annual 
saving by the introduction of the electric system would amount to 
about £52 compared with gas. 

Woroester.—We learn that while tbe City Council are 
deliberating as to whetber they shall approach the Worcester 
Tramway Company with a view to purchasing their property, the 
directors of the company have secured the co-operation of the 
British Electric Traction Company with a view both to consider- 
able extensions and the adoption of electricity for the motive 
power. The arrangements bave been made with Mr. E. Garcke 
the managing director, and Mr. J. A. Lycett, superintendent of 
the Birmingham district. It is in contemplation to reconstruct the 
existing 3fc. lines on a 3ft. 6in. gauge, and to extend them in various 
directions, the overhead electric traction system being used. The 
patent of agricultural produce, merchandise, etc., will also be 
catered for. 


Appointments Vacant.—An engineer (working) is required for 
the Wilts County Asylum, Devizes Salary £105, with unfur. 
niehed house, coal, gas, and garden. Applications by 10th inat.— 
The Corporations of Dewsbury and Eccles are both prepared to 
receive applications for the appointment of switchboard attendanta 
at their electricity worke.—The Electric Committee of Belfast are 
prepared to appoint an assistant electrical engineer, at a pe of 
£200 a year, with annual increments of £25 up to £250. Applica- 
tions by 15th inst.—Tbe Vestry of Fulham invite applications 
from engineers for the appointment of a clerk of works. Par- 
ticulars of these and other appointments vacant and wanted, 
including travellers, draughtemen, electricians, foremen, and 
wiremen, will be found elsewhere. 


Tunbridge Wells. —Tbe Council have an offer by the Telephone 
Construction Company for an experimental installation of the new 
automatic system at the town hall and other buildings under 
municipal control. The cost is to be £5. 10s. for each instrument, 
payment for the work of telephone constructors, and a royalty of 
10s. per annum to be paid to the company for each telephone 
used by the Corporation. It is proposed that a four monthe’ pre- 
liminary trial of the new system be adopted as an experiment. 
The borough electric light central station is to be greatly enlarged 
to meet the needs of the town in view of the growing demand for 
the electric light. The Tunbridge Wells Gas Company propose 
an extensive acceptance of the Welsbach system of incandeecent 
lighting by gas in Tunbridge Wells, and are urging the Council 
to contract for this method of lighting. The electrical engineer 
has been instructed to report to the Council on the matter. 


Earlestowa Electric Supply Company.—With regard to the 
lighting of emall districts, the following particularsof aninstallation 
succeesfully carried out by Mr. George H. Bentley, under the style 
of ** The Earlestown Electric Supply Company,” may be of interest. 
The machinery at present BRALL A a 14 b. b. p. Premier gas- 
engine, running at 200 revolutions per minute, and driving a 
12-kw. generator at 980 revolutions per minute. The dynamo is 
capable of supplying some 200 16-c.p. lamps. The current is 
transmitted to various parts of the town by aerial conductors at: 
a pressure of 200 volts. The machinery runs with unusual 
steadiness. Mr. Bentley also charges accumulators which are sent 
out to various residente in the district. He has on view eome 
powerful arc Pa of about 2,000 o. p. The charge for current is 
6d. per Board of Trade unit. The machinery was supplied by the 
General Electric Company, Limited, London and Manchester. 


Whitehaven. —The statement of expenditure for the past year 
and estimate for the current year of the Town Council show a 
profit in the electric lighting account of £128 on the year's 
working. The generating of electricity has cost £777 as against 
an estimated expenditure of £821. The public lighting has cost 


considerably more than was estimated, £452 as against £337. 


The difference in this is attributed entirely to new tops and 
globes (arc ee required in place of e and the 
whole cosb of this was charged to revenue of year, With 


582 


to the income side a considerable excess in the amount for 
public lighting is shown. Ib was estimated at £1,300, and it 
actually amounted to £1,441. This, of course, was accounted for 
by the fact that the streete had consumed considerably more 
current than was estimated. because of the multiplication of arc 
lamps and the scaroity of moonshine during the period under 
review. 

Southampton.—At the last meeting of the Town Council the 
Electric Lighting Committee submitted a report from the elec- 
trical engineer, which showed that the number of units sold 
during the month of March amounted to 30,082, being an increase 
of 567 per cent. over the number sold during the corresponding 
month of last year. An equivalent of 728 8.c.p. lamps bad been 
connected during the month, and about 900 more had already 
been connected during the firet half of the recent month. The 
report was adopted. as were aleo the estimates of the committee's 
receipts and expenditure. There has been an excess of expendi. 
ture over receipts, amounting to £1,800, for two years, but now 
a profit is being made. It has been suggested that the deficit 
should be spread over five years. so that the ratepayers mivht get 
some benefit from the works. The estimated profit is £182, but 
the Chairman said he bad no doubt thah it would be very much 
larger than anticipated. 


Dundee and Broughty Ferry Light Railway.—The hearing 
of obiections to the confirmation of the light railway order to 
establish an electric light railway between Dundee and Broughty 
Ferry was resumed before Sir Courtenay Boyle. at the Board of 
Trade, London, on Saturday. At the previous sitting the Cale- 
donian and North British Railway Companies, as the owners of 
the Dundee and Arbroath line, opposed the confirmation, on the 
ground that the light railway was of such a nature that it ought 
to come before Parliament as a railway—that, in fact, having 
powers to take goods, minerals, and cattle, it was a railway 
scheme, competing substantially with tbe existing railway. 
Several witnesses were examined, and Sir Courtenay Boyle said 
the points were very important, the matter would be moet carefully 
considered, and a communication would be addressed to the 
perties as soon as ible; the clauses would be gone into at 
some future date if the preamble was approved. 


Stock Exchange.—Tbe Stock Exchange Committee have 
appointed May 11 as special settling day for: British Electric 

raction Company, Limited, farther issue of 20,000 6 per cent. 
cumulative preference shares of £10 esch fully paid up, Nos. 
40,001 to 60,000; County of London and Brush Provincial 
Electric Lighting Company, Limited, provincial certificates for 
£200,000 44 per cent. debenture stock; Folkestone Electricity 
Supply Company, Limited, 10,000 ordinary shares of £5 each 
fully paid, Noe. 1 to 10,000; Potteries Electric Traction Com- 
pany, Limited, 13,334. ordinary shares of £1C each fully paid, 
Noe. 26 667 to 40,000, and 20,000 5 per cent. cumulative pri ference 
sbares of £10 each fully paid, Nos. 1 to 20,000. The committee have 
ordered the issues of the British Electric Traction Company, the 
County of London and Brush Provincial E ectric Lighting Com- 
pany, Limited, and the Potteries Electric Traction Company, 
above referred to, to be quoted in the official list. 


Islington. —A memorial signed by 10 residents in St. James's- 
road was received at the last meeting of the Vestry asking that 
that roadway might be lighted by electricity. It was s'ated that 
the roadway had been recently viewed with the object of laying 
down the conduits for the electric lighting of the roadway. At 
an ordinary meeting of the Vestry to-day the Electric Lighting 
Committee will report upon the proposed extension of the electric 
lighting mains to the Hornsey Rise and Newington Green districts 
and the lighting of the thoroughfares io the Highbury New Park 
district by means of arc lampe, recommending that upon receipt 
of the sanction to the borrowing of the necessary funds the several 
works referred to in the engineer's estimates be executed. The 
engineer’s report states that in the Hornaey district 105 street arc 
lamps would be sufficient, and in tbe Newington Green scheme 
56 lamps would be required. The estimates are: for Hornsey, 
£34,000 ; for Newington Green, £26,000; and for Highbury street- 
lighting, £7,150. 

Fulham. -In our issue of the 21st ult. we published Mr. F. H. 
Medhurst's report to the Electric Lighting and Dust Destructor 
. Committee of the Fulham Vestry on thé tenders for the electric 
lighting worke. "The committee recommended the Veetry to 
accept. tbe lowest tender—namely, that of the General Electric 
Company, Limited, whose price was £44,968. 7s. 10d., subject to 
the design of their dynamos being deemed satisfactory. An 
amendment was, however, carried, referring the matter "Back to 
the committee, with powers to advertise for tenders if they saw 
fit. At a meeting of the Vestry on Wedneeday 3rd inst., this 
committee reported as follows : '* We have referred tbe tenders for 
tbe supply of mains, machinery, and plant to our Permanent Sub- 
Committee, together with the letters received from the General 
Electric Supply Company, the Electrical Trades Union, tbe 
General Electric Construction Company, and the Brush Electrical 
Supply Company, for their careful coneideration, and with 
instructions to report at an adjourned meeting of this committee, 
to be convened for Monday next." 


Crystal Lamp Company. —W e have received from this Company, 
witb wbich Mesers. Rose and Bird are aseociated, their list of 
electrical lampe. In the front of the catalogue there is given two 
views of the factory in Bedford at which these lamps are manu- 
factared. We take it that the size of the factory in some wa 
indicates the great business which the Company is doing wit 
their incandescent lampe. As regards the lampe themselves 
full details are given of various makes, including the stendard 
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31 watts per candle-power, the high-voltage lamps and those 
for high-efficiency work, which give a candle-power with an 
expenditure of from 24 to 3 watte. At the end of the list a 
number of fancy and ornamental examples are illustrated, in which 
the glass bulbs are moulded in various designs to improve the 
general appearance of the lamp. We take it, however, that all 
such devices more or lees decrease the high efficiency of the lamp 
as a source of light. The Company also specialise lampe in which 
one-half of the glass is silvered, and, again, other lamps in which 
certain portions of the globe are froe The catalogue will be 
found exceedingly handy for reference. 

Pertrane.—With reference to the electric 
Portrane, in connection with which the Governors a resolu- 
tion protesting against the action of the B of Control in 
accepting the terms of a Belfast firm in preference to that of a 
Dublin firm, the Dub / in Evening Mail states, in a report of a 
revent meeting, that a letter was read from the Board of Control 
stating that the lowest tender was that of Mr. Drennan, of Belfast, 
at £9,436. 178., but be subsequently withdrew it owing to a rise 
in the price of materials. The next lowest was that of Messrs. 
Port, Sykes, and Co., Dublin—£9.908. 9s. 6d.—but this tender 
was not in accordance with the specification, and could not be 
considered. The next lowest tender was that of Walsall Electric 
Company at £10,858, but they withdrew it 55 The 
next lowest tender was that of Messrs. W. Coates, Belfast, at 
£10,892, and it was in strict accordance with the specification. 
This firm had carried out contracts in various other institutions, 
and had done the work in a satisfactory manner. The next lowest 
tender from Dublin, in accordance with the specification, was 
£942. 3s. 6d. above that of the accepted Belfast firm. 

Camberwell.—The Electric Lighting Committee have submitted 
& report to the Vestry on the accounte of the County of London 
and Brush Provincial Electric Lighting Company for the year 
ending Dec. 31, 1898, which were before the Vestry at ite last 
meeting, and aleo whether it is desirable that the Vestry should 
purchase such undertaking under the terms of the provisional 
order granted in 1896. The committee state that in order to 
enable the Veatry fully to understand on what work the County 
of London and Brush Provincial Electric Lighting Company has 
expended the sum of £45,932. 17s. 9d., it will be necessary to have 
the opinion of an expert in electricity to fully advise the Vestry 
thereon, and recommend that they be empowered to engage the 
services of an expert, at a fee not exceeding 50 guineas, to fully 
advise the Vestry upon the question of the works already carried 
out by the County of London and Brush Provincial Electric 
Lighting Company, and aleo Bal the adaptability of the mains 
laid down in the parish to be used in connection with the generating 
station to be erected in the parish of Camberwell, and to generally 
advise upon the whole question of the acquisition of the electric 
light undertaking. 

Personal — Mr. Alfred Lugas, on retiring from the position of 
superintendent of mains in the electric light department in 
Sheffield, was on Saturday last presented by the staff with a hand- 
some testimonial, consisting of marble clock, ornaments, and 
aalver. Mr. Lucas, who has accepted an appointment with the 
British Thomeon-Houston Company, has been associated with 
electrical developments in Sheffield for the t 14 years.—Mr. 
A. P. Hudson has been appointed assistant electrical engineer to 
the Stafford Town Council.—We understand that Mr. C. M. 
Mayson, who is in charge of the electric lighting works at Wbite- 
haven, has just accepted a remunerative post with the Charing 
Cross and Strand Electricity Supply Corporation. He will enter 
upon bie new duties on the lst proximo, and we wish him every 
succees in his career in London.—Mr. C. H. Furness has been 
appointed, out of 35 applicants, borough electrical engineer of 
Devonport, at a salary of £300 per annum.—Mr. V. A. H. M'Cowen, 
the city electrical engineer, Belfast, last week presented Mr. 
M. C. Olsson, in the presence of the staff, with a handsome 
travelling bag, as a token of their esteem and goodwill, on the 
occasion of his departure to take up a responsible poet at Dublin. 

London County Council —The Highways Committee have sab- 
mitted to the various vestries and boards of work of the ied eim 
& scheme for the extension of the existing tramway system both 
north and south side of the Thames. All the new linee are to be 
worked by electricity. They include the extension of the existing 
lines over Waterloo and Blackfriars bridges ; lines from Streatham 
to Thornton Heath; from Balham-bill-road to Wimbledon ; from 
High-street, Clapham, to Kingston and to Tooting ; from Newing- 
ton-causeway a line to Duke-atreet ; from High-street, Peckham, 
to the Crystal Palace and Lordship-lane; from Catford to the 
Crystal Palace and to Southend village, near Beckenham ; from 
Blackheath-hill to Shooter'e-hill-road ; from Greenwich throogh 
the Blackheath Tuonel to the East India Dock. In North London 
& large number of extensions are pro The Standing Orders 
Committee of the House of Commons have refused to suspend 
orders to allow tbe procedure this session of the Bill to empower 
the Council to use one or more of the following systems of elec- 
trical traction—viz., conduit, trolley, or surface contact—on ite 
tramways, and for that purpose to reconstruct the tramlines, 
owing to the opposition of the Wandsworth District Board and 
the Veetry of Lambeth. Notices nnder Electric Lighting Acts and 
Orders from the House-to-House Electric Light Supply Company 
have been agreed to. The Vestry of Hammersmith, under the 
Hammersmith Order, 1893, are also extending their mains. 

Acton — At last week's meeting of the District Council the 
Chairman alluded to a circular letter sent by Sir Richard Nicholson 
respecting certain resolutions adopted by the Council in regard to 
light railways in the county. Mr. Corrie Grant referred to the 
opposition last year against the North London Company’e applica. 
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tion for powers to construct light railways covering the whole of 
North Middlesex, so as to link them on to the present system of 
tramways, and to the rejection by the Light Railway Commissioners 
of the application of the North Metropolitan Tramway Company 
on the ground that the local authorities had so opposed the scheme. 
He suggested, as the Middlesex County Council had announced av 
the end of the enquiry that they had been considering the advis- 
ability of applying themselves, that the District Council should 
strongly support the action of the Middlesex County Council in 
this matter, as he thought the control of the highways should be 
in the handa of the local authorities, and not under the control of 
a private company. The question was referred to a committee. 
At the same meeting a letter was received from the secretary of 
the Englisa Industrials, Limited, asking if the Council was open 
to deal with them with reference to supplying the electric installa- 
tion for the Acton district. Other letters have been received on 
the same question, and these were all referred to the Electric 
Lighting Committee. 

Heckmondwike.—Mr. Hawtayne's report in connection with 
the propoeal of the District Council to establish a system of electric 
lighting, wbich will probably come before the Council at their 
next meeting, contemplates an expenditure of over £13,000, aud 
anticipates a gross revenue of £2,350 per annum, which, if realised, 
would be sufficient to meet all charges and leave an annual profit 
of £229. The scheme is based on a demand for at least 6,000 8-c p. 
lamps, apart from the public lighting in those parts of the town 
where cables might be laid for supplying the private demand. The 
low-tension continuous current system is recommended, and it is 
pointed out that the public baths can be heated from the electricity 
works, with considerable saving both as to capital expenditure 
and cost of maintenance. Also if the proposed light railway should 
be constructed from Dewabury to the Spen Valley, an arrange- 
ment might be made with the company for a supply. The esti- 
mated cost of the scheme is set out as follows: buildings, £3,000; 
generating plant, £5,500; underground mains, £2,310; public 
lighting, £200; public arc lamps and pillars with mains, etc., 
£280 ; house connections and meters, £1,000 ; legal and expert 
services and contingencies, £1,000—making a total of £13.290. 
The gross estimated income is made up thus: 6,000 lamps, con- 
suming 96,000 units at 5d, £2,000; rent of meters, £75; public 
lighting as per present gas account, say £175 ; add eight arc lamps 
ab £12. 103., £100—or a total of £2,350; and the net estimated 
result is as follows: gross revenue, £2,350; works cost, 129,400 
units at 2:631., £1,422. 103. ; groes profit, £927. 104. ; repayment 
of capital and interest, £698. 5s. ; which leaves a profit, available 
for reduction of rates or other purposes, £229. 58. Mr. Hawtayne 
strongly advises the Council neither to sell nor lease their pro- 
visional order, and to work it themselves. We learn that the 
Dewsbury Corporation have offered to supply Heckmond wike at 
4d. per unit. 

Manchester and Stockport Corporations’ Bills.—A petition by 
the Stockport Corporation against the Manchester Corporation 
(General Powers) Bill was considered by the Court of Referees of 
the House of Commons last week. In the Bill there is a clause to 
enable the Corporation of Manchester to take from districts 
adjacent or near to the city their electric lighting orders if there 
districte wished to transfer them to the Corporation Power was 
obtained under the Manchester Corporation Act of 1897 to do thie 
in respect of districts adjacent to the city, but the Corporation 
wisbed this power extended so as to apply to districts near to the 
city. The Stockport Corporation having in view the supply to 
Heaton Norris, a district abutting on Stockport and lying between 
Levenshulme and Stockport, contended that if any transfer was 
to be made it should be to them. The Manchester Corporation 
objected to the locus standi of Stockport Corporation, inasmuch 
as the Heaton Norris lighting order made provision for the transfer 
to any company or person subject to the approval of the Board of 
Trade. The promoters therefore contended that their clause did 
not prevent Stockport appearing before the Board of Trade and 
trying to induce that body to consent to the transfer being made 
to them if Heaton Norris so desired. The Stockport Corpo- 
ration locus standi was disallowed. The Stockport Corporation 
Bill was next considered by the Court of Roferees. Under the 
Bill the promoters seek power to arrange with adjoining local 
authorities for the working, leasing, etc. of tramways. They also 
seek running powers, with consent, in neighbouring districts ; 
but if the consent is not given they ask that the Board of Trade 
should be empowered to appoint an arbitrator to determine 
whether such consent was reasonable and should be given. The 
Manchester Corporation petitioned against the Bill, on the ground 
that if a clause as to running powers were granted it might enable 
Stockport to run through into the city of Manchester lines, which, 
Manchester contended, should not be the case, and would be quite 
contrary to precedent. Here, in turn, it was decided that Man- 
chester had no locus stands, 


Bradford.—At the meeting of the Gas and Electricity Com- 
mittee of the Corporation on the 28th ult., it was decided to 
recommend certain reductions in the charges made by the Cor- 
poration for electricity for motive power. The proposal is to 
charge ld. per unit net to all firms who are able to satisfy the 
electrical engineer and the chairman and the deputy-chairman of tbe 
committee that they are using electricity for motive power during 
the whole of the working hours. For cranes, hoiste, and certain 
other descriptions of machinery the charge will be 2d. per unit 
net. The revised scale will come into force in July, and remain 
in operation for 12 months. The Manchester Guardian says: 
4% The sudden and unexpected withdrawal by the Bradford Cor. 
poranon a few months ago of their opposition to the scheme of the 

ower and Traction Company, Limited, to construct a tramway 
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between Bradford and Leede can now be explained. As far back 
as Dec 12 of last year the Bradford Corporation had entered into 
a private agreement with the company that in the event of an 
order being granted the Brad ford Corporation should be permitted 
‘to take over the powers and undertaking of the company under 
such order for the purpose of constructing the proposed light 
railway, and working the same in connection with their tramways 
in the city of Bradford, subject to the Corporation obtaining 
parliamentary powers to do so, and the company have agreed that 
in such event they will, subject to the consent of the Board of 
Trade, transfer their powers and sell their undertaking to the 
Corporation in consideration of the payment to them by the 
Corporation of the sum of £1,500.’ The agreement further 
atipulates that: *(1) The company shall, as soon as practicable 
after the Board of Trade shall have granted to them an order 
under the Light Railways Act, 1896, enabling them to construct 
the said light railway, and the Corporation shall have obtained 
such parliamentary powers as aforesaid, transfer their powers 
thereunder and sell their undertaking to the Corporation, subject 
to the consent of the Board of Trade. (2, The Corporation shall, 
on such consent as aforesaid being given to the said transfer and 
sale by the Board of Trade, pay to the company the sum of £1,500 
as purchase money in consideration of the said trans'er and sale, 
(3) The company hereby acknowledge the receipt of £100 as a 
deposit of part of tbe said purchase money, the sum of £1,500, in 
the event of the said transfer and sale being completed. In the 
event of the said order not being sanctioned, the company shall 
return the whole of the said deposit of £100 to the Corporation. 
In the event of the said order being sanctioned, but the Board of 
Trade refusing their consent to the said transfer and sale to the 
Corporation, the company shall be entitled to retain the aum of 


£50 in respect of their costs incident to this agreement, and shall 
repay the balance of £50 to the Corporation. (4) The Corporation 
shall support the confirmation of the order before the rd of 


Trade, and use their best endeavours to secure the confirmation 
being obtained." 
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APRIL 24, 

$510. Improved method of running clectric telegraph or tele- 
phone wires or pipes of any kind. Wilson Rowan 
Meikle, 154. St. Vincent:street, Glasgow. 

$532. Improvements in and relating to storage batteries. 
Robert Welford, Hunter’s Hall, Sunderland. 

8564. Improvements in combined joint or service boxes and 
fuse-boxes for concentric and other eoeleotrio cables. 
Allan John Lawson, Joseph Gershom Childs, and James 
Douglas Dallas, 4, South street, Finsbury, London. 
(Complete specification.) 

8565. Improvements in electric brakes. George Henry Bingham 
Hooper, 4, South-street, Finsbury, London. (Complete 
specification. ) | 

8570. Combined electric light reflector and advértising tablet 
for the interior of shop windows and like positions. 
Frank Edward Beeton, 40. Chancery-lane, London. 

APRIL 25. 


8605. An improved portable electric rivetiog 
Frederick Scheer Dudgeon, 73, Cheapside, 
(Frederick von Kodolitsch, Austria-Hungary.) 

8629. Improvements in wireless telegraphy. Sidney George 
Brown, Van Buren, Poole-road, Bournemouth. 

8641. Improvements in apparatus for rectifying alternating 
electric currents. The British Tnomson-Houston Com- 
pany, Limited, 83, Cannon-street, London. (Elihu 
Thomson, United States.) (Complete specification.) 

8651. New or improved safety appliances for overhead and 
other electric conductors. Joseph Unsworth, 6, Lord- 
street, Liverpool. . 

8673. Improvements in and relating to olectric metor carriages 
or vehicles. Arthur Lewis, 45, Southampton-buildings, 
Chancery-lane, London. 

8693. Improvements in converting transformers. Charles 
Denton Abel, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (La Société Anonyme 
ponr la Transmission de la Force par L’électricité, 

rance.) 


machine, 
London. 


APRIL 26, 
8726, Improvements in switches for electrical purposes. 
Alfred Watson, 24, Temple-row, Birmingham. 

4762. Improvements in desks and registers for attachment to 
tolephones. Percy Richard Julius Wills, Fairfield, 
Kingston-on-T'hames. (Horatio F. Forrest, Canada.) 

8775. Improvements in and relating to elect- 10 incandescent 
lamp fittings. Maurice Lachman, 6, Bream's-buildings, 
Chancery-lane, London. 

APRIL 27. 

8820. Improvements in electric signals or indicators. Alwyn 
Walter Staveley and Ieaac Hardy Parsons, Faraday 
Works, Leicester. (Complete specification.) 

8840. Improvements in incandescent electric lighting systems. 
The British Thomson-Houston Company, Limited, 83, 
Cannon-street, London. (Albert G. Davis, United States.) 
(Complete specification.) 
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$857. A new or improved quickeilver electric current inter- 
zupter. Georg Hirschmann, 18, Buckingham-street, 
Strand, London. (Complete apecification. ) 

8873. Imprevoments in lighting trains by electricity. 
Chaimsonovitz Prosper Elieson and William Slater 
Naylor, 4, South-street, Finsbury, London. 

APRIL 28, 

8887. Improvements in electric traction. William Bullen Day, 
2, Rostrevor-terrace, Rathgar, Dublin. 

8913. Improvements in cut-outs, fuse-boxes, and ana'ogous 
electrica! fittings, and in connections for such fittings 
and other electrical purposes. Robert Frederick Hall, 
24, Temple-row, Birmingham. 

$949. Improved starting mechanism for electric motors. 
Reginald Belfield, 322 High Holborn, London. (Tbomas 
S. Perkins, United States. ) 

8957. Improvements in or connected with connecting devices 
for electric conductors. Henry Reason and the Mutual 
Electric Trust, Limited, Norfolk House, Norfolk-street, 
Strand, London. 

$961. Method of and apparatus for effecting the storing up of 
speech or signals by magnetically ipfinencing mag- 
netisable bodies. Valdemar Poulsen, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - lane, 
London. 

8963. Improvements in the production of a filling paste or 
active material for the plates of secondary batte: ies. 
Carl Friedrich Philipp Stendebach and Heinrich Maxi- 
milian Friedrich Reitz, 40, Chancery - lane, London. 
(Complete specification. ) 

APRIL 29. 

8975. A safeguard against screw loosening on elect:ic ine in- 
descent lump shadeholders. Wilhelm Schloesser (holder 
of the firm Kammgarnspionerei Eitorf) and Hermann 
Moeres, 40, Heumarkt, Cologne, Germany. 

8990. An improved contact breake- for induction coils. 
Harry William Cox. 10, Cursitor-atreet, Chancery-lane, 
London. 

$995. Improvements fa or connected with eleotrolytio means 
and apparatus for converting metals and metallic 
ores inte oxides or other like compounds. Thomas 
Gerrard Hodgeon and Ernest Bailey, 33, Chancery-lane, 
London. 

9019. Electrical door opener. 


Johann Fuatterknecht, 
Chancery-lane, London. 


70, 


SPECIFICATIONS PUBLISHED. 


1897. 

17266. Eleetromotors. Robinson. 

1898. 

7008. Electric switches. Soulé. 
7961. Electric switches. Wilson. 
8978. Fuse-box for electric light cables. W. T. Henleys 

Telegraph Works Company, Limited, and Strang. 

8901. Electrostatic machines. Société A. Cohendet et Cie. and 
Archat. (Date applied for under International Convention, 
Nov. 22, 1897.) 

10346. Apparatus for automatically cutting off current of 
clectric overhead or other like wires. Bostock and 
Cheetham. 

10705. Electric motors and meters adapted for use with 
alternating currents. Davis and Conrad. (Date 
157 for under International Convention, Nov. 22, 

19031. Tell-tale indicator for electric mast-head and side 
lights of ships. Turner. 

19774, Electrie railways on a sectional conductor system. 
Redfern. (Falk.) 

19784. Electrical rheostats and resistances. Steele. 

12839. Electric glow lamp fittings. Siemens Bros. and Oo., 
Limited. (Siemens und Haleke, Aktien-Gesellschaft. ) 

12840. Electric glow lamps. Siemens Bros. and Co., Limited. 
(Siemens und Halske, Aktien-Gesellechaft. ) 

Contact rings for electric glow lamps. Siemens Bros. 
and Co. (Siemens und Halske, Aktien Gesellschaft.) 

Method of and means employed for connecting the 
guard wires of electric cables and for disconnecting 
same in case of breakage. Bostock and Cheetham. 

Means for ventilating enc'osed er partially enclosed 
electric motors. Hartnell. 

Aro lamps. Booker. 

Electric switch device for the temporary lighting of 
staircases, fioors, cellars, and the like, also for indi- 
cating the heating of shafts and bearings and for 
firealarms. Blanckenhorn. 

Automatic telephone exchange and means relating 
thereto. Preismann. 

1899. 

1901. Electric heaters, Porter. 

4878, Case for eleotrical transfermer connections, also 
applicable to street elestric light standards. 
Wilkinson, 


(Amended.) 


12841. 


12890. 


13325. 


17883. 
18907. 


THE ELECTRICAL ENGINEER, MAY 5, 1899 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Returns for TN 

week $ 
Line JU incisa 
decrease. 

Ending | 1899. | 1898. 


Piring aam Tram. £ 
April 29 4 019|3,667 


29 292 — 


y Co. 
Black poni and Fieet- 
Tramroad ...| „, 


Bradford City Trame| Feb. 5| 145| — 
Bristol Tramways 
and Carriage Co. . April 28 3, 063 2, 694) + 

City and Sout h 

London Railway.. „, 30 1,032] 988) + 
Dover Tramways ...| ,, 29| 158) 130) + 
Dublin U. T., elec. ears „, 28 998] 854t| + 
Dublin S. D. Electric 

Tramwayu ...... 28 708] 505) + 
Halifax Corporation 

Tram ways Mar. 29 312 — 
Liver ae Overhead 

Railway ........... April 30 |1,408|1,451| - 
South Staffordshire 

Tramways ...... » 28 657] 579 + 77 |10,467 10,083 


* Since June 30, 1898, + Including horse cars. { Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. L Wednesday. 
B'ackpool ard Fleetwood Trimroad Shares 244- 
Bournemouth aud Poole Klectric supply, Limited, Ord.. 10 181.1 
4) per cent. (um. Pref ....0 .. LL... 10 104-11 
B. itish Kiectilc l ractlon, Limited, Ordinary, Nos. 1 -B0, 000 10 184.1 
6 p. c. Cm. Pf., 80, 001-40, 000 (ali paid) ........ -1 
b per cent. Perpetual Debenture Stock... 1 196-129 
Bruf£h kleci ical Eugineertog Limited, vides A 2 112 
Non. Cum., o per cent, Frei. 2 2 
per cent. Debenture Stock ——— . | 100 11U-114 
44 per cent. 2nd Debenture MM Tr 100 102-106 
Callender's Cable Company, n uie e 100 114-117 
Ordin 66 %% %% % %% „ „% „% 6 6 6 „6 „ „6 W2„k 6 123-18 
Central London lway, Ordivary . e S [Us 
Pref. Half-Shares | 8 84-4 
— nm «0520509092589 029009000252520€99 ae b 44-6 
Charing Cross and Strand . CCC 11-12 
4j per cent. Cum. Pref. d oeressrel d 53 
Chelsea Electricity Company ...........cccccacseses cece} D 71 
é% per cent. Debentures es 100 114-116 
O.ty of London, Ordinary ........................ q .- 10 17-18 
— 90, 001-100, 000 aecee 2 0 00 10 174-184 
———— per cent. Cumulative rei. *999»09599002500990€989 9^ 10 15-16 
—— 5 per cent. Debenture Stock 100 194-129 
Olty and Routh London Railway, Consolidated Ordinary .. eo} 10N me 
— Ordinary eecocc020e(5020900000*92428090 0006000090980 „„ 0„ @eae 8 4 
— — per cent. Debenture Stock 0202 ee „%%% „% „% 00 „% & OD 100 132 xd 
6 per cent. Pref. mrs 6 6 „ „ „ „„ „% 6666 „ 60„ 22 „% %% 10 1 15} 
10 14$ 
County of London and Brush Prov. Elec. Light 60., Ord! 10 11-19 
20,003 40, 88 10 11-12 
6 per cent. Cum. Pref. ........... .— .] 10 14-16 
Crompton ,...... sovapeoce setae suet 8} 33 
— cent. Debentures .. e VN EN — 98-101 
Crystal P District, Ordinary 6 er Yu» ine es. | 100 180 186 
Preference 6 per cent. — P ———— 100 140-145 
Bdison and Swan United Ordinary.. —— — SS | 2-2) 
5 per cent. Debentures . 662 2 2 „„ „ „ „% „%% „%% „ „ 66 O0 6 4-6 
4 per cent. Deb. Stock, Red.. 100 96-98 
Rdmundsons' Electricity Corp., Ltd., ‘Ord. ‘Shares, 1. 11,400 6 i3 
wiectric Construction, Limited .... ........ .. 3 24- 
——— 7 per cent. Cumulative Pref. .............—.....|. 9 
—— 4 per cent. Perp. 1st Mort. Deb... 2 6 6% „„ 06 „ of 100 108-1 
W. T. Heniey's Telegraph Works, Urulbary . > aa se] AU 24- 
7 per cent. Preference .................... q e| 10 18- 
dou cent. Debentures ................ ͥ 4100 113-116 
House- to- ouse Compan ; Ordinary.. FC 3.13 
per cent. Preference ... CCC 9-1 
Imperial 3 7)ͥͤ ͤ œͤůd 8 6 8 
India Rubber, Guta Perch», and . Works ......| AU 2122 
4 per cent. Debentures. vase nae waa | 100 101-106 
Kensington and Knightahridge Ordinary.. eee , 0 12-18 
London Electric Supply, Ordinary eere 8 6704 
6 per dent Pref. .... scis cess ce hen uy e hs 6 6% 
4 per ceut. 1st Mortgage Debenture Stock, Red.. 100 106-108 
Metropo'ltan Electric Suppiy, Limited, Urd., No. 1-62, 500 au 164-17 
o. 62,501-86,000 4 124-1 
r cent. First Mortgage Debsnvare Stock ....| luu 118-122 
National Telephone, Ordln arg sccccccees 6 43-5 
6 per cent. Cum. First Pref.. *-"09060€9»8080*í62€9000€9€ 10 11-18 
6 per cent. Cum. Secon d Pref.. ——— P I 11-18 
6 per cent. Non. Cum. Third Prei. e 43-53 
r cent. Deb. Stock, Red. es.....| 100 99.102 
Notting Electric Lighting Company, Limited 10 164-173 
Oriental, Limited, 1879 .. ......... teen nee cc anes re d 13-1 
25 Snares ©. 006 „„ „„ „„ 6 28806 ese eo 5 7 7 
£4} Shares, ‘New . (— 4A i 
Oriental Telephone and Electric Company . 1 1 xd 
Oxford Klectric, Lim., o Nos. 1 to 96 and 407 to 10,810 ° 5 7 
Royal Electrical Company of Montreal 13 166-186 
per cent. t Shares oe Mortgage Debentures ..| 100 106-107 
South London in Electric Mall” Lixited, 0 e 8 
St. James's and Pall M ted, Ordinary 9 A er 
7 *9 (eU m6 Ge Ge oe bo QU as 
58 eee ae 34-38 
T pe am Bonds oe as 96 94 99 99 an ee ep m as GUO GUO a> UO ow m orn 
Bepply, Odi ur -=-= É 15-16 
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NOTES. 


Institution Conversazione.—At the meeting of the 
‘Institution of Electrical Engineers last week, Prof. Silvanus 
P. Thompson, who presided in the absence of Mr. J. W. 
Swan, announced that the date fixed for the annual 
conversazione of the Institution was Thursday, June 15, 
and that the halls of the Natural History Museum would be 
utilised for the occasion. 


Electric Train-Lighting.— We understand from 
Indian Engineering that the Stone system of train-lighting 
has been tried now for more than a year on a train on the 
Godpbore State Railway, and that it has been found to 
work most satisfactorily. Extensions of train-lighting in 
India are hence likely to be expected. We learn from the 
same contemporary that electric light is shortly to be intro- 
duced into the Government House at Naina Tal. 


Personal.—We are informed that Dr. Nicholson, who 
for some years has been the professor of mechanical engi- 
neering of the McGill University of Montreal, has been 
appointed head of the mechanical and engineering depart- 
ment of the new technical school being built by the Cor- 
poration at Manchester. Dr. Nicholson has done good 
service to the Canadian institution, and is in every way 
fitted for the much larger sphere which will be opened up 
to him by his new appointment. 


Society of Arts.—The annual conversazione of this 
society will be held in the Nataral History Department 
of the British Museum, Cromwell-road, on Tuesday, 
June 20. The following portions of the building will be 
open—+ e., the central hall, British saloon, the bird gallery, 
the east and west corridors on the first floor, and the 
lecture room. The reception is timed to commence at 
9 p.m. Any member requiring additional tickets for 
friends will be able to obtain these previous to the day 
at a cost of 58. each. 


Electric Tramways in Germany.—Eleetric traction 
is rapidly finding favour amongst the smaller towns in 
Germany, which are profiting by the successful working of 
tramway systems in the larger towns. Thus, we gather 
from a consular report issued by Consul Harris, of Eiben- 
stock, that electric tramways are in course of construction 
at Meissen, Weimar, and Eisleben; while the following 
towns are likely to place orders for the construction of 
electric tramways very shortly : Pforzheim, Trier, Ratisbon, 
Colmar, Jena, Kaiserlautern, and Worms. 


Royal Institution.—A general monthly meeting of 
the Royal Institution was held on the 8th inst. (the Duke 
of Northumberland, president, presiding), when the follow- 
ing were elected members: Mr. A. Cooper, F.R.C.S. ; Mr. 
A. W. Porter; Mr. S. Stephenson; and Mr. T. Uzielli. 
Te special thanks of the members were returned to Mr. 
Hugh Dewar for his donation of £200, to Mr. Thomas H. 
Sowerby for his donation of £5. 5s., and to Mr. John H. 
Usmar for his donation of £50 to the fund for the promotion 
of experimental research at low temperatures. 


The Corporation and Mr. Henniker Heaton.— 
We gather from the Times that a committee of the whole 
Corporation of London met in camera at the Guildhall a 
few days ago, under the presidency of Alderman Sir David 
Evans, to consider a motion by Mr. A. C. Morton to bestow 
the honorary freedom of the City upon Mr. Henniker 
Heaton, M.P., in recognition of his services in relation to 
the establishment of Imperial penny postage extending 
over many years. The resolution was seconded by Mr. 
Alderman and Sheriff Alliston, and was eventually carried 
with but few dissewtiente. — 


Wayleaves.— We notice that the Kingston and 
Surbiton Fire Brigade have been complaining that certain 
of their call wires have been cut by landowners in conse- 
quence of their being placed over certain lands without 
permission. At the annual meeting of the Joint Fire 
Brigade Committee this fact was brought up, and it was 
urged that the occupier of the land had imperilled his own 
protection against fire by the course adopted. We quite 
agree with this fact, but we are sure that in the abstract it 
is only right that municipal authorities should conform to 
the law, and not invade without permission private property 
for public ends. 


Congo Rubber Trees.—The Journal of the Society. of 
Arts mentions that the Government of the Cengo Free 
State, with the object of preventing. the threatened destruc- 
tionof the indiarubber trees in that country, has promulgated 
a decree by which it is provided that for every ton of rubber 
yielded annually there shall be planted not less than 150 
trees. A bureau of control of rubber foreste is created, 
and charged with the enforcement of the decree of 18089, 
which prohibits, on pain of a £400 fine or imprisonment,. 
the gathering of rubber in any other mode tham thromgh 
incisions in the bark. Guide books for its cultivation are 
furnished by the district commissioners an request, and 
agricultural inspectors will be placed temporarily at the 
service of the private owners. 


Fence-Wires as Conducters.—We sec that the’ 
Globe is making much of a statement to the effeet that 
the stockmen of South-Western Kansas amd North: 
Western Texas and Oklahama are using their barbed- 
wire fences as telephone conductors instead of ereeting: 
new wires for that purpose. Our contemporary accord: 
ingly waxes eloquent on the advantages whieh these 
stock-keepere gain from telephonic conneetions,. neglect. 
ing, we think, the consideration that in certain seaesme 
of the year, particularly in wet weather, these wires will 
not give good results. From the statement of our eo 
temporary, however, it appears that sueeesaful speaking. 
over 10 miles of barbed-wire fencing has been accomplished, 
but we do not see in the article any reference to the climatic 
conditions prevailing at the time. 


A Large Electric Lift. — We understand from 
Kuhlows German Trade Review that the large lift at 
Henrichenberg, on the Dortmund and Ems’ Canal, com- 
menced working recently. This lift, which is worked 
entirely by electric motors, is capable of taking 600-ton 
barges. Ite working depends on a system of cylindrical 
floata, which exert a constant ascensional force correspond- 
ing with a load of 5,000 tons. The movable portion is so 
loaded that it is made to descend by the addition of a comg 
paratively small quantity of water, but rises directly the 
same quantity is abstracted. Regularity of motion is 
ensured by four enormous steel screws, 81ft. long by Ilin. 
in diameter, the nuts of which are fitted to each corner’ of 
the movable portion. The screws are rotated’ by electro- 
motors, while other electremotors open the sluices and 
work the pumps; and the cost of the lift with accessories: 
is about £125,000. 


The Pacific Cable.—In reply to Mr. A. D. Provand 
in the House of Commons on Monday, Mr. Chamberlain 
said an agreement was made on Oct. 26, 1893, between 
the Secretary for the Colonies and the Eastern Extension, 
Australasia, and China Telegraph Company for the laying 
and maintaining for 25 years, at their own cost by the 
company, of a second submarine telegraph cable connecting 
Singapore, Labuan, and Hong Kong. The fourth article 


provides that in consideration of the engagements entered 
into by the company in this agreement, and of the strict 
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fulfilment thereof, her Majesty's Government undertakes 
to secure the company against competition within limits 
which the agreement specifies. If in the public interest it 
should be decided that new cables were to be laid, the com- 
pany would, all things being equal, have the preferential 
right, but nothing in the agreement is to prejudice or affect 
existing rights of the Great Northern Company. 

Electric Coal-Cutting.—The colliery industry of 
South Africa is rapidly advancing, and the opening up of 
coalfields will do much to hasten the development of that 
continent generally. We notice from the columns of the 
British and South African Export Gazette that the Eland- 
slaagte mine, Natal, is about to introduce electric coal- 
cutters of the Jeffrey type, which are manufactured by 
the Derby firm of John Davis and Sons. The complete 
electrical instalation will be at the pithead from which con- 
ductors to the electric motors and coal-cutters will run. 
These machines are the first of the class to be introduced 
into Natal, and should prove exceedingly valuable in 
replacing the untrustworthy labour at present used. In 
addition to the saving in labour these coal-cutters effect, 
great economies result in regard to the coal itself, as there 
is nothing like so much small coal made with them as with 
hand labour. 

"Cassiers Magazine.” —The May number of our 
above-named contemporary contains tbe first part of a 
biographical sketch of Lord Kelvin, written by Mr. J. D. 
Cormack, M.LE.E. Any biography of Lord Kelvin is 
bound to be interesting reading, from the fact that so much 
new and original work has been crowded into bis pro- 
fessional career. In glancing through Mr. Cormack’s 
sketch we must admit that he has done his part well, and 
that the inventions he has selected illustrate well the 
versatility of his subject. Great attention is paid to the 
early work and training of our greatest scientist. The other 
electrical features in the May issue of Cassier’s Magazine 
consist of an article by Mr. Alton D. Adams on the 
* Selection of Incandescent Lamps," in which the author 
advocates the careful greding of lamps, and that these 
Should be disconnected from the circuit and thrown away 
when their watts per candle-power bave fallen below a 
certain figure depending upon the cause of the lamps and 
of the energy supplied. 

Electric Printing.—We have received a cutting from 
the Rangoon Times to the effect that for the last 15 months 
the printing presses belonging to this newspaper have been 
worked by electricity. The cutting was sent to us to show 
that in the East the advantage of electrical printing is 
fully appreciated. A description of the plant reads as 
follows : “ A high-speed automatic engine operates a 30-h.p. 
dynamo, from which current is supplied to the various 
motors which are directly geared to the printing presses and 
paper-cutters. To the right of the operator of each press a 
controller is placed, by means of which the press may be 
Started, stopped, or the speed varied as desired by the 
operation of one lever only. The engine being automatic 
in speed regulation, the stopping and starting of any 
number of motors does not affect the speed. The motors 
operate the presses smoothly, and are readily manipulated 
by the ordinary press hands. The absence of shafting or 
belting of any kind in the press- room is a feature of very 
great importance in point of power consumed and general 
convenience." | 

Robespierre and Marat as Electricians.—Our 
contemporary, the Electrical World, comments on the 
singular fact that the names of two or three leaders who 
were responsible for the Reign of Terror during the 
French Revolution, have some connection with electricity. 
Robespierre was probably the first lawyer engaged in 


electrical litigation, having been counsel in a suit to a 
man charged with sacrilege, on the ground that he had 
put up a lightning rod to avert the fire of heaven. There 
is no record of the pleadings, but that they were effective 
is evident from. the fact that the defendant was acquitted 
at a time when religious intolerance reigned supreme. 
Marat, besides being a physician, was an author of 
scientific books, one of his works being on electricity. 
A letter has recently come to light in which Marat gives 
to a friend an account of medical cures effected by 
electricity. He mentions one case of a man whose sight 
had gone for 33 years, and which was recovered through a 
course of electrical treatment. The letter speaks highly of 
electricity as a remedial agent when administered by a 
physician versed in its application. 

U.S.A. Cable Ship.—We see from the Electrical Review 
of New York that the United States of America have, in 
consequence of their newly-acquired territories, added a 
cable ship to their marine forces. The ship in question, 
which is called the Hooker," is now about to sail for 
the Philippines to lay local cables, which will act as a 
useful aid towards the establishment of a firm govern- 
ment. It is interesting to know that the cable ship in 
question originally belonged to Spain, and was captured 
during the late war. After her capture she served as a 
transport ship for the army. In altering the vessel to 
make it suitable for a cable ship many structural changes 
have been made. The forward cable-tank is 13ft. in 
diameter and 8ft. high, and has a capacity for 60 tons of 
cable. The midships tank, 24ft. by 13ft., has a capacity 
for 400 tons, and the after tank, 26ft. in diameter and 6ft. 
deep, will contain 240 tons, the total capacity thus being 
700 tons of cable. These tanks are circular and slightly 
conical in shape, and are built of boiler iron with caulked 
joints, so as to be watertight. The usual gear for paying 
out and covering cables have been installed on the ship, 
the paying-out drum being 8ft. in diameter. 


Electric Traction in Austria.—In an interesting 
communication to the Street Railway Journal of New York, 
Mr. E. A. Ziffer refers in detail to the light railways and tram- 
ways in Austria during 1898. These during that year did 
not receive any great impetus, either from the possibilities 
afforded to them of cheaper means of transportation or 
from the development of city traffic. The reason assigned 
for this is partly on account of disturbed political condi- 
tions, and partly on account of the money market. The 
tendency toward Government administration of tramways 
also, says the author, prevents the owners of light 
railways from making any very radical changes in their 
equipments. The ordinance on Dec. 31, 1897, has also had 
a deterring effect on the enlistment of private capital in 
these undertakings. After an exhaustive review of exist- 
ing and proposed lines and their equipment, the author 
points out that at the end of last year there were in 
Austria 15 electric railways, with a total length of about 
48 miles, This shows an increase since 1897 of, say, 
10 miles. By the ordinance of Dec. 21, 1898, however, 
the installation is authorised of 500 miles of line, esti- 
mated to cost about £5,100,000. This length of track is 
divided into 10 districts, and under the ordinance these 
roads will be built with Government assistance. 


Power Distribution Schemes.—We regret to find 
our contemporary, the Journal of Gas Lighting, exulting 
over the defeat of the Highland Water Power Bill, which 
was thrown out by the House of Commons Committee last 
week. Our contemporary declares that the scheme fell 
through on account of the promoters’ estimates being mere 
guesswork, and because they failed to establish a need for 
the sanction of the scheme in the public interest. It con- 
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cludes that the “result is a strong condemnation of the 
promoters, who went to Parliament to ask for statutory 
sanction for what was merely a big experiment. The world, 
therefore, still awaite satisfactory proof that electricity 
generation in bulk is economically feasible in the United 
Kingdom.” After carefully reading the evidence before 
the committee, our conclusions are distinctly opposed to 
those of our contemporary. It seems to us that the Bill 
was rejected on account of the opposition of local land- 
owners, who wished to keep all such work, if it is to be 
done at all in their own hands. To talk of the whole 
scheme being an experiment is absurd in the face of the 
success of the British Aluminium Works at Foyers. On 
the other hand, the world will have to wait many years 
for the proof ‘‘ that electricity generation in bulk is econo- 
mically feasible,” if powers to distribute in bulk are refused 
each year by Parliament. 

Motor Control.— Mr. F. A. Johnson contributes to the 
Electrical World an article on a method he has devised of 
controlling the speed of electric motors. For small sizes 
Mr. Jobnson uses the two-pole type of motor with internal 
poles. "These poles are formed in the cast-iron shell in such 
a way that their centres are hollow. In the central parts 
of the poles wrought-iron cores are made to slide in such a 
way that the strength of the field can be easily varied. 
When these wrought-iron masseg are partially removed, the 
magnetic flux will be decreased and the speed raised. 
With the construction adopted hy the author, the magnetic 
induction at the pole-tips will not be varied, and hence 
sparkless commutation is expected. In larger motors, Mr. 
Johnson somewhat varies these det«ils by keeping the iron 
circuit constant and introducing secondary magnetising 
coils to reduce the magnetisation of the central core. 
Here, again, he aims at keeping the flux at the pole-tips 
constant. Experiments made with a 1-b.p. motor with the 
removable core are given in the article, from which it is 
gathered that a movement of 21in. of the core increased 
the speed from 830 to 1,170 revolutions per minute. The 
author adds that this machine ran sparklessly in either 
direction under all loads up to 50 per cent. overload. The 
only point which strikes us as adverse to the author's pro- 
posals is the cost of construction is much increased. 


Wave Forms and Transformer Losses.—An 
interesting article, contributed by Messrs. Duncan, Keidel, 
Hodges, and Frank, on the “ Effect of Alternating-Current 
Wave Forms on Transformer Losses,” appears in the recent 
number of the Electrical Review of New York. The investi- 
gation itself is not novel, as some four years ago Dr. 
Roessler, of Berlin, after exhaustive experiments, came to 
the same conclusions as the authors. Notwithstanding this, 
the information given in our contemporary is very useful, 
especially as the wave forms of the different alternators 
experimented with are furnished. The transformer in 
question was of the Westinghouse type. We gather from 
the tabulated results that no less than 13 different wave 
forms were experimented with. In each case the watts on 
no load were measured, and the current required when the 
transformer was running on open secondary is given. 
The watts consumed at no load varied from 11:25 up to 
19:5. The low values corresponded to curves having 
exceedingly abrupt changes and peaks, while the high 
values were for flat curves. In fact, the peaked curves were 
considerably better as regards iran loss than even the waves 
of the sine form. As regards the current with open secondary, 
this also was lowest with peaked curves. But, judging 
from the table, there does not seem to be any fixed ratio 
between hysteresis loss and the wattless current. 

Electrostatic Lines of Force.—In the Proceedings 
of the Royal Society of Edinburgh, issued last month, 
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thore is a communication by Mr. David Robinson on “ Dust 
Figures of Electrostatic Lines of Force. He wished to 
show students the identity of the Jaws of force for 
magnetism and for electricity at rest, and for this reason 
he desired to get diagrams analogous to those obtained 
from magnets by means of iron filings. The difficulty 
arises that in electrostatics the small particles tend to lose 
their charges of electricity, and hence their attractive force. 
The ideal material for the construction of the particles would 
be long-shaped grains, having a conducting interior within an 
insulating shell. After an extended trial, the author found 
that sawdust gave the best result of any material experi- 
mented with. A piece of tinfoil, or in some cases 
two discs of tinfoil, were cemented to glass plates, 
which were placed horizontally with the discs under- 
neath. It was found best to put the sawdust on the plates 
before charging the foil, and then by tapping the plates 
some interesting diagrams of electrostatic lines of force 
were produced. These ‘were fixed in the usual way by 
covering the upper surface of the glass with a layer of 
paraffin wax and vaseline. After the particles had arranged 
themselves in curves, they were fixed by melting this layer. 
Three of the diagrams so produced are illustrated in the 
volume before us. EE 


An Improved Dipping Needle.—At the meeting 
last week of the Iron and Steel Institute, Prof. Henry 
Louis, M.A., read a paper on an improved dipping needle. 
Prof. Louis, who conducts the mining department of the 
Durham College of Science at Newcastle-on-Tyne, refers 
in his paper to the errors found in other dipping needles 
used to prospect for iron ores. The new instrument 
consists of a circular brass box, 3in. in diameter and 13in. 
deep, the two flat sides of which consist of plates of glass. 
A flat-bottomed brass block screwed to the base of the box 
enables it to stand firmly on a level, or tolerably level, 
surface. The needle, 21in. long, is suspended, as in the 
Swedish prospecting compass, from a little stirrup; the 
latter is made of aluminium, and hung from an ordinary 
agate cap. The needle proper balances horizontally on 
delicate steel pivots, supported in the limbs of the stirrup 
by means of two watch-maker’s jewels, so as to reduce 
friction to à minimum. Bebind the needle is hung a 
graduated semi-circular arc ; this is not fixed, but is pivoted 
on a horizontal pin passing through its centre, so that in 
whatever position the brass box is placed the arc always 
hangs with ite diameter horizontal. This diameter forms 
the zero point of the graduation, the pivots of the needle 
being exactly opposite the point of suspension of the 
semi-circular arc. The needle is fitted with a brass slider 
so that it can always be adjusted in a horizontal position ; 
the front glass plate is held in a pull-off cap, so as to enable 
this adjustment to be readily made. Above the needle is 
a long brass screw, which can be brought down on to the 
cap of the stirrup so as to hold it safely whilst the instrument 
is being carried. In the field the stirrup is released, and 
the instrument can be carried slung from a short piece of 
silk cord. As the graduated arc is suspended, and 
therefore self-adjusting, the amount of dip of the needle 
can be at once read off from it. This construction obviates 
the necessity of carefully levelling the stand before making 
observations. | 


An Exciting Time.—The staff employed at the elec- 
trical power station at Carbondale, Pennsylvania, have had 
a lively experience. According to the Chicago Street 
Railway Review, a gang of half a dozen masked burglars 
one night towards the end of March broke into the office 
attached to the plant and took the cash-box. This, how- 
ever, only contained about £15, as the great bulk of 
the day's receipts had heen previously removed. The 
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desperadoes next decided to rob the men in charge of the 
plant, which was operated until 1.30 a.m., with an engi- 
neer and fireman in charge. Two men were accordingly 
stationed in front, one took up a position at the back, while 
three entered the boiler-room. After knocking the fireman 
‘insensible and roughly handling and blindfolding the engi- 
neer, the watchman entered upon the scene, and fired until he 
bad exhausted his ammunition. Missing his aim every 
time, he was himself eventually shot in the foot. The firing 
awoke the rest of the staff, who had gone to bed upstairs, 
but whenever one of these went to the window, the guard 
outside delivered a volley. On an attempt being made, 
however, by the burglars to force an entrance into the 
sleeping-room, this was repulsed, and the ruffians eventually 
left, carrying the cash-box with them. "The police 
authorities were immediately apprised, and  telegrams 
forwarded to all the neighbouring towns, while a 
freight train in which the gang were travelling was 
stopped at a little station some 10 miles off. At 
this place, a quiet old man, who had been formerly 
sheriff, was awoke and informed of the circumstance, with 
the result that when the train pulled in the old man was 
there with his rifle. When the six desperadoes climbed 
out of a box-car he informed them that he wanted to 
converse with them, upon which the gang opened fire. He 
escaped being hit, however, and in returning the fire he 
killed one at tbe first shot, mortally wounded another at 
the second, and brought down a third with the next. A 
fourth surrendered, and two escaped, but were captured 
later in the day. All were heavily armed. 


Electrolysis of Solutions of Zinc Chloride, etc. 
The Journal of the Chemical Society contains the following 
condensation of an interesting communication by Fritz 
Foerster and O. Güather to the Zeitung fuer Elektrochemie, 
1898, v., 16-23, on “ Electrolysis of Solutions of Zinc 
Chloride and the Nature of Spongy Zinc": A perfectly 
neutral solution of zinc chloride containing 54:6 gr. of zinc 
per litre was electrolysed with a cathodic current density 
of 14 amperes per square decimetre. The anode consisted 
of pure electrolytic zinc. For several bours the deposit 
consisted of smooth, light-grey zinc; after 20 hours, the 
solution became turbid owing to the separation of zinc 
oxychloride, and zinc sponge was deposited. The solution 
then contained one molecule of ZnO to 14 ZnCl, By 
using a small subsidiary platinum anode, a small quantity 
of chlorine was continuously supplied to the solution ; this 
did not, however, prevent the formation of the sponge. 
Zinc chloride solutions, whether acid or alkaline originally. 
always become basic after a time, owing to the energetic 
oxidation of the zinc electrodes by atmospheric oxygen in 
presence of zinc chloride, and the formation of the zinc 
sponge always begins when the solution is saturated with 
zinc oxide. From a solution containing 2 to Jg gram- 
molecule of hydrochloric acid per litre, zinc may be 
deposited in any quantity without the spongy deposit 
appearing. Under these circumstances, some hydrogen is 
evolved, the bubbles of which remain persistently attached 
to the cathode, producing unevenness in the deposit. The 
presence of a little free chlorine (0:2 gr. per litre) is useful 
in preventing this prolonged adherence to the same point. 
By this method perfect deposits of zinc, quite free from 
arsenic, were also obtained when impure zinc anodes were 
used. Schnabel has stated that Ashcroft obtained con- 
siderably (50 per cent.) more than the theoretical amount 
of zine in the electrolysis of solutions of basic zinc salts. 
The authors have failed to obtain any indication of such 
results. It is finally shown in detail that all definitely 
ascertained facts relating to the formation of spongy zinc 
point to the conclusion that it is produced whenever the 


condition of the solution at the cathode is such that basic 
zinc salts or zinc hydroxide may separate out there. 


Electrosynthesis.—We notice in the Journal of the 
Chemical Society an interesting abstract of a paper by Mr. 
W. G. Mixter, which appeared in the American Journal of 
Science. The author refers to some previous work on the 
action of the electric globe discharge on different gaseous 
mixtures, and explains bow he has carried further researches. 
His view, previously expressed, that the heat resulting from 
the combination effected by the feeble glow discharge does 
not cause further combination is confirmed. The use of a 
solution of potassium bydroxide in place of the solid does 
not influence the rate of change produced by the current 
through hydrogen and oxygen. It has been proved that 
in the case of hydrogen and oxygen the greater the 
pressure the more rapid is the combination. A mixture 
of ammonia and oxygen undergoes decomposition, about 
five-sixths of the nitrogen being liberated as such, whilst 
the remainder goes to form a deposit of ammonium nitrite 
on the side of the tube. Methylamine is oxidised more 
slowly than hydrogen, and a certain amount of nitrite is 
formed. Dimethylamine behaves in a similar manner, but 
trimethylamine does not yield nitrous acid. A mixture 
of aniline vapour and of oxygen at 30deg. under a 
pressure of 100mm. contracts very slowly indeed, a 
brown condensation product being formed, bat no 
nitrous acid. A mixture of dry cyanogen (one vol.) 
and oxygen (two vols.) first increases a little and then 
slowly contracts to about its original volume, and a con- 
siderable amount of carbonic anhydride, but no nitrous 
acid is produced. When nitrous oxide itself is subjected 
to the glow discharge, complicated changes slowly occur, 
nitrite, and probably nitrate, being formed in the presence 
of potassium hydroxide. A mixture of nitrous oxide and 
hydrogen yields nitrogen and water. Nitric oxide, in the 
presence of potassium hydroxide, yields higher oxides 
when subjected to the glow discharge, and a mixture of 
nitric oxide and hydrogen reacts in a similar manner, but 
more slowly, nitrite being produced. A mixture of nitric 
and carbonic oxides yields but little carbonic anhydride. 


Three-Phase Motors.—Iu a recent paper by Mr. 
Machter, contributed to the Elektrotechnische Zeitschrift, the 
author discusses the question of three-phase motors having 
a large starting torque and capable of standing a large 
over-load. This contribution is abstracted as follows in 
Mr. Carl Hering’s digest. The author discusses particularly 
the question as to how, with the same iron frame, these 
properties can be best given to a motor. He shows 
analytically that the maximum output, torque, and starting 
torque are inversely proportional to the first and second 
power of the impedance, and it is therefore necessary to 
make the impedance as small as possible in order to obtain 
these results. He shows that to regulate a motor with a 
short-circuited armature by placing resistances in the 
stator circuits, is a very bad method; by putting the 
resistances in the rotor circuits, however, the impedance 
may be made small without weakening the starting torque. 
In order to show the effect on these properties of a motor, 
of lowering the impedance, he made some tests on a motor 
on which he changed the. number of windings on the 
stator in the ratio of 4 to 3, testing the motor under both 
conditions; the results are given in curves and tables for 
both cases, and it is shown that the resistance and 
impedance for no load were reduced almost to a half; 
the best efficiency and power factor is then at double the 
load while the maximum torque increases in proportion 
to the decrease of the impedance. The exciting and no 
load current also increased in proportion to the decrease 
in the impedance. The maximum output of the. motor 
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at the point when the speed will fall rapidly was 3:8-fold, 
and the motor will start with a load representing five 
times that at normal speed and load. The curves showing 
the dependency of the output and the torque on the 
current, show that for the modified motor at the same 
current strength both of these have increased to more 
than double. The reactance has increased about twofold 
and the inductance has diminished in about the same 
proportion. Some similar tests are given briefly for a 
smaller motor. He shows that for every size of motor 
there is a particular reactance and inductance which may 
be considered characteristic of it; the table of these 
constants for various motors is given. It is assumed that 
the air-space remains constant; by increasing it the 
reactance may also be diminished, but this is objectionable, 
as the cosine of the angle of lag then becomes less. 


Wireless Telegraphy.—We have received from 
Prof. D. E. Hughes copy of a letter he has sent to Mr. 
J. J. Fahie with respect to some experiments in aerial 
telegraphy carried out by the latter in 1879. We regret 
that we have not space at our command to give the whole 
letter in full The following brief résumé will be of 
interest : It seems that in the year mentioned, when 
experimenting with his induction balance, Prof. Hughes 
came across some unexpected effecta due to the extra current 
produced in the primary coil of the induction balance 
when tbe currents were interrupted. Further researches 
proved that an interrupted current in any coil tbrough 
which an electric current was sent gave out at each inter- 
ruption of the primary current such intense extra currente 
that the whole atmosphere in the room, or in several 
rooms distant, would have a momentary invisible cbange, 
which became evident if a microphonic joint was used as a 
receiver to a telephone. This led him to experiment upon 
the best form of a receiver for these invisible electric waves, 
which evidently permeated great distances, and through all 
apparent obstacles, such as walls, etc. He found that all 
microphonic contacts or joints were extremely sensitive. 
Those formed of a hard carbon, such as coke, or a combina- 
tion of a piece of coke resting upon a bright steel contact, 
were very sensitive and self-restoring, whilst a loose contact 
between metals was equally sensitive, but would cohere, 
or remain in full contact, after the passage of an electric 
wave. Following up these results, Prof. Hughes found that 
very sudden electric impulses, whether given out to the 
atmosphere through the extra current from a coil, or from 
& frictional electric machine, equally affected the micro- 
phonic joint, the effect depending more on the sudden high 
potential effort than any prolonged action. Thus a spark 
obtained by rubbing a piece of sealing-wax was equally as 
effective as a discharge from a Leyden jar battery of the 
same potential. The rubbed sealing-wax, or charged Leyden 
jar, had no effect until they were discharged by a spark, 
and it was evident that this spark, however feeble, acted 
upon the whole surrounding atmosphere in the form of 
waves or invisible rays, of which he could not at tbe time 
determine. Prof. Hughes goes on to describe how he found 
that the microphone had the power of rendering these 
invisible waves evident. A number of prominent men, 
such as Mr. W. H. Preece, F. R S., Sir William Crookes, 
F. R. S., Sir W. Roberts-Austen, and others, saw these experi- 
ments in 1897, and Prof. Hughes tried to develop from 
them an aerial system of telegraphy. He succeeded in 
transmitting signals easily for 60 yards, and 500 yards 
appeared to be about tbe limit of the effects he could pro- 
duce. A deputation from the Royal Society called to see 
the experiments in 1880, but after careful examination 
Prof. Stokes concluded that all the results could be obtained 
by well-known electric magnetic induction effects, and that 


he could not accept Prof. Hughes's view that actual aerial 
electrical waves, unknown up to that time, had been dis- 
covered. This led to the researches being discontinued. 
Prof. Hughes also thought that he had evidence of nodal 
points in the distribution of waves. 


Carbon Electrodes.—The following abstract from an 
account of Dr. Zellner's extended researches with carbon 
electrodes is taken from Mr. Carl Hering’s digest (the 
original article appeared in the Zeitung fuer Elektrochemie): 
One of the principal features suggested by the author was 
the destructive effects on various carbons of electrolytic 
work. He found that the specific gravity of carbon is no 
measure of its value for electrolytic purposes; the Girard 
and Street carbon, for instance, which is treated by the 
electric arc and has a specific gravity of almost 2 gr. per cubic 
centimetre, suffers greater loss than other carbons of lower 
density ; this is true even to a greater extent of those 
made of Ceylon graphite; a much better indication of the 
quality is a determination of the porosity which is 
determined by taking the true specific gravity in the 
pulverised condition, being careful to boil it in water, and 
then determine the apparent gravity of another sample 
from the weight and volume; from these two measure- 
ments a factor called the porosity may be determined. He 
gives the values of these two quantities for 15 different 
carbons, all apparently made on the Continent. The truc 
specific gravity of retort carbon is 1:89, which seems to bo 
a little higher than the average of the others; the lowest 
porosity was 4'5 for a glass-hard carbon, and the greatest 
22 for a certain arc light carbon ; for retort carbon it was 
8:5. This porosity factor is obtained by dividing 100, less 
the difference of the two, by the true gravity determined 
from the pulverised material Carbons with low porosity 
are better for electrolytic purposes, as there is less room 
in their interior for the development of gases. He does 
not favour the carbons made of wood charcoal. The raw 
carbons, with the exception of graphite and retort carbon, 
have a very high specific resistance, more than 2,000 ohms; 
the variations between different samples of the same carbon 
are very great. The consumption of the carbon is not 
uniform and depends on the relation of its resistance to 
that of the bath. The specific resistance in ohms for a 
number of different kinds i3 given; that of natural Ceylon 
graphite is 2 to 8, of retort carbons 50 to 80, and of 
electrodes from charcoal 150 ; the others vary greatly, but 
are similar to retort carbon. Those carbons will last 
longer in which the wear is uniform, which was shown by 
experiment. The consumption is nearly proportional to 
the time and to the current density, but is very different 
in different electrolytes; the consumption during different 
times is given. In alkaline or neutral solutions there is 
less loss than in acids; a table gives the behaviour of 
different kinds and in different electrolytes. Sulphuric 
acid at 30°4 per cent of the monohydrate has a maximum 
conductivity, as he shows; there is then a minimum 
consumption of carbon. The sawed retort carbon is 
exceeded for electrolytic purposes by several of the 
artificial forms. The value of the carbon does not depend 
on its specific gravity, but on its structure ; low porosily 
is in general favourable, but is not an indication of its 
capability to withstand consumption. The consumption 
of carbon depends within limits on the voltage and current 
strength and is independent of the form and active surface 
or, in other words, current density and consumption of 
carbon are proportional. Carbon plates will last longer 
the higher the conductivity of the electrolytes, and, there- 
fore, the Jower the voltage and temperature. The proper 
relation between the resistance of copper and that of the 
bath increases the life. 
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THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A. M. I. E. K., ASSISTANT ELECTRICAL 
: ENGINEER, BRADFORD. 


(Continued from page 462.) 


Resistances (continued). — This resistance is shown 
diagrammatically in Fig. 16. It consists essentially of 
a slate slab some 24in. long by 13in. wide. At the top 
left-hand corner will be noticed five terminals, each one of 
these being connected to the positive pole of one of the 
cells on the town supply. These five terminals are also 
connected to the five contacts on the cell-regulating switch 
(C RS in diagram), over which contacts the switch moves, 
cutting out or putting in cells as required. The particular 
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FIG. 10. —C R 8, Cell Re Peta Aire ;RRS,Hesistance Regulating Switch; 
A R, Adjusting Resistance; C B, Connecting Blocks; T TI, Test Terminals. 


case shown in the figure is where one cell per contact is cut 
in or out, but it will readily be seen that the value of each 
step may be altered to suit any case, according to where 
the five terminals are connected on the battery. The 
author has found, however, two-volt steps—that is, of 
course, for each cell—to be most convenient for general 
use, the switch, therefore, giving a total range of adjust- 
ment of eight volts. The switch itself is made in two 
parte, insulated from each other by means of a thin strip 
of ebonite or fibre, and get connected through a small 
coil of resistance wire as shown, having a resist- 
ance of one ohm and a sectional area such as to 
carry two amperes. By this means a cell is never 
short-circuited when moving the switch from one 
contact on to another, the two-volt circuit being 
closed through the resistance wire for the short space of 
time necessary. Neither is che circuit ever broken during 
an adjustment. From the centre of this regulating switch 
the circuit splits into two, one being carried to the stud at 
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the left-hand side of the series of studs at the top right. 
band corner of the board. There are five of these studs 
connected, as shown, to contacts, over which a switch moves. 
The resistances are fixed at the back of the board, each 
one having a resistance of 1:5 ohms. From the centre of 
this switch the circuit runs to a terminal as shown, and 
thence to the terminal connecting the meter shunts. The 
second portion of the circuit on this board after leaving the 
cell-regulating switch is connected to a brass block marked 
C B, and thence through a zertain number of fine resistance 
coils shown in the outer circle, according to what position 
the adjusting handle is in. A second brass block is 
fixed below the first one so as to enable a plug to 
be inserted between them, thus connecting the outer 
and inner circle of resistance coils in parallel. From 
the centre of the adjusting handle of this resistance 
the circuit passes through a fuse, and finally joins the 
other circuit, traced out above, at the terminal, as shown. 
The fine adjusting arrangement consiste of two sets of some 
50 coils each, having a total resistance of 75 ohms in each 
set. It must be understood that the wire used for these 
resistances need not be of large section, the size being, in 
fact, solely determined by the current taken by the largest 
number of meters' shunts ever connected in parallel at one 
time. If then these resistances are so arranged as to safely 
carry this amount of current, there is nothing further which 
need be taken into consideration. The other test terminal 
is connected to any part of the battery as required, and as 
shown in the diagram. We will now see what adjustment 
this board is capable of giving us at the test terminals, T 
and T,. In the first place we are able to obtain any voltage 
as may be required from a fraction of a volt to the full 
pressure across the “outers” of the town supply, in two- 
volt steps, by moving the movable contact made on 
the cells, and the handle of the cell - regulating 
switch. As a rule, however, the supply voltage, or 
something very near it, is the only voltage required for 
meter testing, and in that case the movable contact is 
connected to the centre point of the two sets of cells on the 
town supply in the case of a three-wire system being in 
use. The cell-regulating switch enables the voltage to be 
regulated to the extent of eight volts in two-volt steps. If 
the resistance regulating switch is in the off position, 
the circuit is made through the adjusting resistance, with 
either one set of coils in alone or the two sets in parallel. 
The voltage at the test terminals when the regulating 
resistance switch is in the “ off” position is, of course, lower 
than when this switch is “on.” In the latter case the 
regulating resistance is in parallel with the adjusting 
resistance, and the drop in volts over the whole board for 
a given number of meter shunts is lower than if only the 
adjusting resistance is in circuit. Hence the available 
E. M. F. at T and TI, or, what is the same thing, the E. M. F. 
at the ends of the meter shunts, is higher. It will, 
therefore, be seen that the value of the regulation 
obtained by the movement of the adjusting resistance 
handle depends on the number of meter shunts connected, 
and also on tbe position of the resistance regulating switch. 
When a large number of meters is under test, and a larger 
current therefore being used, the value of each step on the 
adjusting resistance is greater than when a smaller number 
is being tested. For instance, if only one meter is con- 
nected, the resistance connected across the test terminals is 
so high that any adjustment on the resistances makes no 
appreciable difference on the voltage. In fact, the drop in 
volts across the adjusting board is not sufficient to make 
any difference at the test terminals, and the only adjust- 
ment available would be on the cell-regulating switch. But 
such an adjustment is a great deal too coarse for accurate 
meter testing. To overcome this difficulty, all that is 
required is to connect across the test terminals some 
apparatus which absorbs a considerable current in com- 
parison to the amount taken by, say, one or two meter 
shunts. An incandescent lamp of 8 c.p. or 16 c.p. answers 
this purpose satisfactorily, for by this means a drop in volts 
is brought about on the board, and consequently any 
variation in the adjusting switches brings about an 
appreciable difference at the test terminals. Of course, 
when meters are being tested in large numbers the 
resistance of the shunts in parallel is low enough to 
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admit of sufficient current to enable adjustment to be 
carried out very satisfactorily, and the voltage on the 
meter shunts kept practically constant, even though the 
voltage across the cells may vary slightly. The resistance 
regulating switch, however, must never be in the “off” 
position if there is any chance of the current, due to the 
meter shunts, becoming too large for the adjusting resist- 
ances to carry safely. Very little practice with this form 
of pressure board will enable the best arrangement of the 
switches to be obtained for different numbers of meters, so 
as to enable adjustments / and regulation to be carried out 
to the best possible advantage. From the test terminals 
leads are carried to two wall plugs, fixed one in either 
corner of the room. By means of these plugs it is an easy 
matter to connect the pressure circuit to either or both 
sides of the meter-room, using for this purpose the 
leads carried round the room, and which are fitted at 
intervals with terminals to which the meter shunts are 
connected. A very useful form of terminal for this 
purpose is one similar to that shown in Fig. 17. A certain 


number of the leads connecting the meter shunts may be 
clamped under the centre portion and others under the 
top. When large numbers of meters are being tested at 
once this is often à great convenience, particularly if the 
pairs of terminals connected to the pressure circuit are 
somewhat far apart. It is also an excellent plan to have 
all terminals distinctly marked positive (+) or negative 
(-) as the case may be. In the case of the terminals in 
Bradford, all -- terminals are bright brass, while all — 
terminals are bronzed over. However the distinction is 
made, a proper and systematic method in this direction 
will obviate a considerable amount of trouble and annoy- 
ance, and may even prevent accidents. The pressure 
circuit leads were referred to in the first section of this 
series of articles. It will be understood that tke sectional 
area of these leads to supply the shunts of the meters 
must be such that there is no appreciable drop in 
volts between the test terminals shown in Fig. 16, 
and any of the pairs of terminals to which meter 
shunts are connected. The voltmeter used is con- 
nected across the test terminals, and is fixed in a position 
near the pressure board, so as to enable the scale of the 
instrument to be readily inspected while operating the 
different switches and resistances on the board itself. It 
may be found necessary to provide testing racks with 
pressure terminals, where meters using a shunt circuit are 
employed, and are so designed to have to be screwed down 
on to a support instead of against one. Each station uses 
certain makes of meters, and of course arrangements must 
be made accordingly to suit the particular meters adopted. 
We are now provided with both series and pressure circuits, 
as far as source of energy, adjusting resistances, terminals, 
etc., are concerned. Our next consideration must be given 
to the instruments to be used on the different circuite, and 
this will form the subject of the next section of these 
articles. 
( To be continued. ) 


JETHERIC TELEGRAPHY.* 
BY W. H. PREECE, C. B., F. R. s. 


On Feb. 21, 1894, I read a paper in this room on 
“ Electric Signalling Without Wires,” in which I attempted 
to show how at that time “we were gradually by patient 
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plodding creeping along towards the period when I hope 
we shall be able to make real practical use of electro- 
magnetic disturbances.”  To-night I hope to show you 
that we have attained that object. The experimental 
stage in wireless telegraphy had been passed in 1894 and 
we were then entering the commercial stage. I said in 
that paper: The conditions are now so clear that, given 
the localities between which it is desirable to communicate, 
it is a mere matter of calculation to show what has to be 
done It would be quite easy to speak between France 
and England across the Straits of Dover." 

In March, 1895, the cable connecting the Island of Mull 
with the mainland was broken, and as some time might 
elapse before the repairing ship could reach the locality 
communication was set up with that island by my system 
of stheric telegraphy. A guttapercha - covered copper 
wire, 1} miles long, was specially laid on the Argyllshire 
coast, and the ordinary iron wire connecting Craignur and 
Aros in Mull was el The mean distance separating the 
two wires was about three miles. "There was no difficulty 
in communicating. Public and Press messages were 
regularly transmitted until the cable was repaired. It 
created as much sensation at the time as Mr. Marconi's 
recent experiments from Dover to Boulogne have excited 
during the past week or two. Signalling through space 
without wires became a practical operation. The question 
at once is how is it best done ? 

In 1896 a cable was laid for the War Department from 
Lavernock near Cardiff to the island of Flat Holm in the 
Bristol Channel. There are two important forts protecting 
the Channel at these two points. The cable crossed a very 
much frequented route and an anchorage ground. It was 
speedily broken. The communication being very necessary, 
the cable was replaced early in 1898 by an ætheric telegraph, 
and since that time to the present day this communication 
has been maintained uninterruptedly, and is in daily use by 
the soldiers who work it. 

I will show you the principle on which it is worked. It 
is due to the formation of electromagnetic waves of induc- 
tion. These waves, as they rise and fall, set up electro- 
magnetic disturbances in conductors in their neighbour- 
hood, and if these conductors form part of a telephone 
circuit musical sounds are produced in the telephone if the 
disturbances are rhythmical: Vibrations of about 400 per 
second give the most pleasing and effective note, and when 
the note is broken up into dots aud dashes messages can be 
sent by the Morse alphabet. 

You will perceive how simply tbe tbing works, but you 
will also learn how rapidly the effects observed diminish as 
the distance increases when we use coils. The law regulating 
this distance is very simple. Indeed, in practice, and when 
the distance between the coils is considerable compared 
with the diameter of the coils, the effect diminishes as the 
cube of the distance. The distance to which communica- 
tion is possible by overhead wires is limited by the length 
of the wire on each side, and by the delicacy of the receiving 
apparatus. 

Attention is called at Lavernock and Flat Holm by a very 
ingenious invention of Mr. Sydney Evershed. The vibratory 
currents are not used to produce sound, but they set up at 
the distant station vibratory movements in two loops of 
fine wire oscillating in a strong magnetic field at the low 
frequency of 16 per second in opposite phases. When 
these loops are properly timed, and the vibrations have 
sufficient amplitude, they make contact, complete a local 
circuit, and ring a trembler bell. 

Prof. Oliver Lodge has devised another mode of calling 
attention. He proposes to produce loud sounds by making 
the coil of the telephone vibratory instead of an iron 
diaphragm, and transmitting these vibrations directly to 
a sound-board. The magnetic field in which the coil 
vibrates is produced by a powerful horseshoe magnet. The 
Post Office is going to give this new call a practical trial. 
It is hoped that it will develop into a new receiver. 

I am by no means satisfied that we have reached finality 
in this form of etheric telegraphy. There is vast room 
for improvement. We can increase the energy emitted at 
the sending end, we can enlarge the primary circuit b 


using heavier copper and increasing the size of the coil. 


We can vary the frequency of the currents and also the 
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character of the receiving apparatus. Indeed, there is a 
potentiality of research and invention in this field for those 
who have leisure and inclination. If it bad any serious 
commercial value before it, it would doubtless be exploited 
by enterprising manufacturers. Perhaps, unfortunately, I 
did not patent it, and I have therefore no financial interest 
in it. The Post Office up to the present have used it prac- 
tically only twice. It failed to act through sea-water, 
owing to the rapid absorption of the energy by the sea, and 
therefore it failed to be useful for lightships; but in the 
meantime a new method of doing the same thing in another 
way has been devised by Mr. Marconi, which has created & 
great sensation, and to which I must now refer. 

Instead of using electromagnetic waves of low frequency 
(400 per second) as I do, he uses Hertzian waves of very 
high frequency—probably of as many millions per second. 
He employs an ordinary induction coil, such as is 
used to illuminate vacuum tubes or to excite Röntgen 
rays. The primary circuit contains an accumulator of eight 
cells and a Morse key, which can direct through it currents 
of long and short duration so as to form the Morse alphabet, 
as in ordinary telegraphy, to send messages. The secondary 
circuit ends ın a radiator composed of two metallic spheres, 
between which sparks pass. One sphere is connected to 
the earth and the other to a vertical wire, whose length 
varies with the square root of distance through which it is 
desirable to communicate. This wire is suspended by a 
pole or mast. Each spark is composed of extremely rapid 
oscillations of electricity, setting up those electric waves 
which are known as Hertzian, though they ought to be 
called Maxwellian, for it was Maxwell who indicated their 
existence, while Hertz experimentally detected their 
presence and showed us how to measure them. By this 
apparatus every depression of the key causes rays of electric 
waves to be emitted through the ther in every direction 
from the radiator as long as the key is held down. Thus 
those electric waves are transmitted through space exactly 
in the same way as light waves, and they follow precisely 
the same laws. Messages flashed by the heliograph from 
the Himalayas to the plains are signalled in the same way 
and by the same medium as Marconi’s messages across 
the Straits of Dover. The first recorded message from 
Agamemnon to Clytemnestra, announcing the fall of Troy, 
was sent by the same agency. There is nothing wonderful 
in this. The wonder is that these electric waves should 
be detected at great distances through all weathers and 
seasons, during day and night, and in spite of fog and 
snow and rain. 

They are detected by a very simple apparatus. It is 
called a coherer, and it forms a telegraphic relay. A small 
glass tube, about 1}in. long, has inserted in it two small 
pole-pieces which tightly fit the tube, but which are 
separated from each other by a space of about ẹṣin. This 
space is filled by a mixture of fine nickel and silver filings, 
with just à trace of mercury. The pole-pieces bave wires 
attached to them which enable the tube to form part of a 
circuit, and which are sealed in the tube when the latter 
has been exhausted. In its normal condition this metallic 
powder is virtually an insulator. The particles very 
slightly touch each other—so slightly that no current 
passes. They lie higgledy-piggledy, anyhow, in disorder. 
But let them be placed in an electric field, let 
electric waves pass through them, they are instantly 
“ polarised”; they are installed in marshal array; their 
mutual contact is increased ; they are subjected to pres- 
sure; they “cohere,” as Prof. Oliver Lodge expresses it; 
they become a conductor, and an electric current passes if 
the coherer forms part of the circuit of a local battery. 
They will continue to act as a conductor until they are 
‘‘decohered ” or restored to their normal insulating con- 
dition by mechanical shaking. Mr. Marconi causes a small 
hammer to strike the glass by the very current the coherer 
has caused to pass. If the waves have ceased, the tube is 
instantly decohered. If the waves continue, there is no 
apparent decoherence. This current can at the same time 
emit either a sound or record signals on paper by ink, 
which in each case can be read. One side of the coherer 
is connected toa vertical collecting conductor similar to the 
transmitting conductor, and the other side is connected to 
the earth. The coherer is an oxtremely reliable instru- 


ment—stable and certain in its action. I have one given 
to me by Mr. Marconi in 1897 that has never failed to act. 
I am using it to-night. 

It will be seen that the apparatus is characterised by 
extreme simplicity. The vertical conductor is common to 
the transmitter and the receiver. At each terminal there 
must be both transmitting and receiving apparatus, but the 
effect is improved if the receiving wire be thin and the 
transmitting wire thick. When signalling from A to B 
the vertical conductor at A becomes a wing of the radiator, 
while that at B is a wing of the coherer. The reverse 
takes place when signalling from B to A. The coherer is 
protected from the influence of its own radiator by being 
encased in an iron shield. 

The rays can be directed in any given direction by 
parabolic reflection, but this is effective for only short 
distances, for a long vertical conductor cannot be used with 
reflectors. For long distances, tuning or syntonising is the 
most probable effective mode of securing secrecy ; but Mr. 
Marconi is still in the experimental stage in this branch of 
the subject. Syntony is attained when the transmitted 
impulses of a vibration recur in the same period as the 
natural period of vibration of the receiver, and thus 
increase the amplitude of its vibration. When we sing 
any particular note into a piano the strings of the piano 
emit only the same note that the voice sounded. 

The vertical conductor is an essential feature of Mr. 
Marconi's system. It determines the distance to which 
signals can be transmitted. A conductor 20ft. high will 
signal well to a distance of a mile, 40ft. to four miles, 60ft. 
to nine miles, 100ft. to 25 miles, and 120ft. to 36 miles. 
The height of the conductors used in the Boulogne experi- 
ment is 150ft.; those used between Alum Bay, in the Isle 
of Wight, and Poole, a distance of 18 miles, 80ft. high. 
The law as determined by experiment is this, that the 
distances increases as the product of two vertical conductors 
of different heights. This, of course, is the above law of 
the square when the lengths of the two conductors are 
alike. 

The effects are distinctly best when signalling across the 
clear space covering the sea. The sea, like a sheet of metal, 
reflects these waves, but what does the irregular surface of 
the earth do? Mr. Marconi has obtained very satisfactory 
signals between positions which have been screened from 
each other by hills. French officers on board the “ Ibis” 
at Sangatte, near Calais, on Monday, succeeded in speaking 
to Wimereux, 20 miles away, over Cape Grinez, a lofty 
promontory. We do not know at present much about the 
absorbing influence of the earth upon electric waves. 
There is room for experiment here. Indeed, the whole 
subject bristles with new fields for research. It is a mis- 
fortune that our physicists have done so little in this 
direction. Many of them seem to think that there is more 
importance in discovering priority of invention than in 
making an invention itself. 

Mr. Marconi has been very busy in experimenting 
between the Isle of Wight and Bournemouth, and with 
moving ships in the Solent. He maintained communication 
between the Queen at Osborne House and the Prince of 
Wales on board the Royal yacht Osborne.“ The pro- 
ceedings of the yachts in the Kingstown Regatta of July - 
last year were signalled from a following steamer, and 
regularly printed every evening in the Datly Express of 
Dublin. Lloyd’s signalling station at Rathlin Island, in 
the North of Ireland, was placed in communication with 
Ballycastle. The two places are 74 miles apart. On 
March 27 communication was made through a distance of 
30 miles between the South Foreland and Wimereux, near 
Boulogne. Communication has also been established and 
continuously maintained between the South Foreland, near 
Dover, and the East Goodwin Lightship, a distance of 
12 miles. There was a collision on Friday last between 
a steamship and this lightship during a thick fog. 
The fact was immediately communicated to the shore. 
Fortunately the damage was slight, but, of course, the 
most was made of such a stroke of luck. Although I had 
watched and assisted Mr. Marconi in his experiments from 
his first introduction to me in 1896, and the Postmaster- 
General had taken the greatest interest in the system, it 
was thought that independent experiments should be made 
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to confirm our opinion of the practicability of the system. 


They were e in September, 1897, near Dover. 
Marconi’s results were confirmed. I reported on the prac- 
ticability of the system, and the Wireless Telegraph Com- 
pany, who had secured Mr. Marconi's services and his 
inventions, were informed that they could connect Sark 
with Guernsey and the Post Office would open Sark as a 
public office. They were also informed that the Board of 
Trade and the Post Office, with the consent of the Trinity 
House, would be glad if they would connect the South 
Sand Head Lightship with Dover. Neither of these 
extensions have yet been done. Thecompany preferred to 
experiment elsewhere, as I have narrated, to prove what was 
not necessary to be proved, that it was possible to signal 
across the Straits of Dover, and to show that great distances 
could be connected. Tbe result is that for nearly two years 
after its practicability was affirmed, not one single inde- 
N commercial circuit exists. The operations of the 

ireless Telegraph Company are mysterious and inscrutable. 
Their attentions are apparently more concentrated upon 
the operations of the Stock Exchange than upon the 
business establishment of useful circuits. 

Captain Jackson, R.N., in December, 1895, commenced 
at Plymouth working in the same direction, and he 
succeeded in getting Morse signals through space before he 
knew anything of Marconi or his system. His reports to 
the Admiralty, however, were confidential. Had they been 
published he would have anticipated Mr. Marconi. 

When Mr. Marconi was showing the working at the 
South Foreland to the officials of the Post Office, he 
received a sharp shock. There was atmospheric electricity 
about, and Mr. Marconi repeated Franklin’s experience. 
Sharp sparks were elicited from this miniature lightning, 
and at the same time erratic signals were observable at 
Boulogne. The speaking to Boulogne was not interfered 
with. The officers on board H. M. S. Vernon" at Ports- 
mouth one day observed similar disturbances, and obtained 
distinctly the letters A R E. Was this due to Mr. Marconi's 
experiments at the South Foreland, or was it due to atmo- 
spheric electricity! I think the latter, for I bave frequently 
read letters, especially R,on Morse telegraphs when lightning 
was about. 

There can be no question of the commercial value of the 
system for lightshipe, isolated lighthouses, shipping gene- 
rally, and for naval and military purposes, but for com- 
mercial uses, such as telegraph communication with France, 


the system is at present nowhere. A single cable to France 


could transmit 2,500 words a minute without any 
difficulty. A single Marconi circuit could not transmit 
more than 20 words a minute. It is not wanted 
in this direction. Its name has led to the popular 
illusion that the poles and wires which disfigure our 
house-tops will disappear, but there is no evidence at 
present that a single wire can be dispensed with. It may 
add to our systems at work. It cannot diminish the number 
of circuits at work. There may be many outlying islands 
that can be connected to the mainland, but this can be 
equally effective by my own electromagnetic system. It 
must not be forgotten that this system of mine is in active 
practical use, and that its use can be largely extended. It 
is aleo open to all, and it is not restricted by patent rights. 
It is, perhaps, unfortunately for me, not in the hands of 
an enterprising band of capitalists. If it were, it would 
not have been so soon forgotten. Wireless telegraphy 
is many years old. It is capable of great improvement, 
and if an electromagnetic receiver can be devised as sensi- 
tive as the coherer, it would work to equal distances, for 
the waves in each case extend precisely as far in the one 
case as in the other. Now, we require parallel wires that 
extend to some distance on either side of a channel—a more 
sensitive magnetic receiver would reduce this to very short 
lengths. Other minds are at work on the subject. I have 
not sufficient leisure to devote the requisite time to develop 
it, but it has a potentiality of public use that is far beyond 
the dreams of newspaper writers. 

Mr. Marconi is to be very sincerely congratulated on the 
success of his experiments. He has attracted the attention 
of the public to a very fascinating field of electrical develop- 
ment, and thereby has indirectly served the progress of 
scientific education. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Capacity Measurements of Long Submarine 
Cables. 
BY J. ELTON YOUNG, MEMBER. 
(Concluded from page 567.) 


In Fig. 3, then, the influence of the leakage 
during the period of charging is approximately propor- 
tional to the insulation resistances, R, r, which alter 
the potentials of the battery poles (A D) by amounts 


a br F 
—. Th 
2 pee E This 


effect is independent of the time of charge since, by hypo- 
thesis, R and r stand for the true leakage resistances, and 
the apparent change of the D.R.’s of cable and condensers 
with time is treated as absorption. The potential of the 
junction (B) between the cable and condensers does not 
change, this point being connected to earth. The ratio of 
the capacities thus becomes 

aR , br 

a+R 577 
instead of a : b. This is approximate, because on a long 
cable the distribution of the leakage along the line some- 
what modifies the problem. Taking this into consideration, 
Schwendler gives the following formula: multiply the 


dependent on the parallel resistances 


apparent I.C. arrived at by the ratio where | = length 


of line in miles, 


log K=ml x 0:4343, 


* 
m= — 
7 


r and i being the conduction and insulation per mile, both 
in ohms. 

Another point to be noticed here is that the slide resist- 
ances, a 6, must themselves be well insulated, since they 
commonly consisist of 100,000 w, so that a leak of 
10 megohms on the higher branch would mean, were the 
ratio of the arms, say, 4 : 1, 


80,000 , 79,565 . 4 . 3-9682, 
20,000 20,000 


nearly 1 per cent. error. 
In Fig. 4 B is insulated during charging. Its potential 
therefore alters with time under the operation of leakage, 
producing a positive variation through R and a negative 
one through r; thus we have an error proportional to the 
time of charge, unless the leakages be balanced.  Correc- 
tions of Gott’s test for this error have been tried in the 
following ways: (1) By Dr. Muirhead's method already 
referred to of earthing the condenser (f) immediately after 
balance, and then measuring the difference from zero of 
the potential a& B. "This, aluhough correct under certain 
conditions, has proved quite unreliable on a very long cable 
of unknown LC. (2) By compensating the cable leakage 
exactly by adjusting the insulation resistance of the con- 
densers so that F R=F r, R andr having been previously 
measured. This is a very satisfactory plan when capable of 
employ ment, either f or R being varied as most convenient. 
(3) By calculation of the loss of charge during the interval 
between battery contact and balance. An analysis of the 
problem by Mr. E. C. Rimington was published in 1887, 
but the formula arrived at does not appear to be what is 
wanted. A formula for the purpose was published by Mr. 
H. W. Ansell and myself in 1890, taking into account 
leakage on the cable side only. Although it was evident 
that the error on the condenser side could be eliminated by 
a similar calculation so long as it acted alone, yet when 
both branches leaked simultaneously the problem did not 
appear to admit of a simple suggestion. Recently, however, 
Mr. Wal:er J. Murphy suggested to me taking the difference 
of the two errors, computed se tely, which on trial I find 
yields practically exact results, at least in dealing with 


and 
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large capacities, such as those of long cables. The formula | correct the condensers for their temperature changes, by 
is the 


n as follows: Let R, r be the true insulation resist- 
ances in megohms of the capacities f, F microfarads, and 
let ¢ be the time of charge in seconds. Let 


"4343 ¢ 4545 f 
log k moe 
og FR. and log v 
Then true I. C. = apparent I. C. x E 


This is the system of leakage correction applied to the 
results in Table I. Appendix. Experiments with shunted 
capacities of only 10 microfarads or less showed a slight 
departure from the rule. Having indicated the calculated 
allowances for dielectric leakage to be made in the Thomson 
and Gott balances, I now come to what seems to be a more 
satisfactory mode of exact I.C. measurement than either of 
them, as regards correction not only for leakage but also 
for difference of rates of absorption. Being merely a 
modification of Lord Kelvin's original method, it has been 
termed the “modified Thomson” test. It appears to have 
occurred to more than one investigator, but to my friend 
Mr. W. J. Murphy belongs the credit of having proved its 
superiority as the most practical means of arriving at 
uniform results on long ocean cables, without the necessity 
for caleulations ; and my own experience has lately con- 
firmed this conclueion. 

In this method both leakages and absorptions are 
balanced by observation and adjustment during charging, 
absorption in this case being treated as apparent improve- 
ment of D.R.—that is to say, the condensers are shunted 
by a resistance which is adjusted till it approximately 
balances the apparent D.R. of the cable at any time of 
charge. The connections for charging are those of Gott’s 
method (Fig. 4), with this important difference: that the 
key, ka is closed during the charge. The effect of this is 
to keep the potential of the point B constant, as in the 
Thomson balance, while at the same time the deflection on 
the galvanometer shows whether or not there is a balance 
of (apparent) insulation resistances in the bridge system. 


Since this balance is required to be such that Ra 7 it must 


be observed when T = nearly—that is to Bay, we must 


commence with an approximately correct position of the 
slider, C. Then R, the leakage shunt across the condensers, 
is adjusted till G shows a resistance balance, as nearly as 
possible, at the end of any desired time of charging. For 
this purpose a set of plumbago resistances is useful, or it 
can be done roughly by the application of a pocket hand- 
kerchief across the terminals of the condenser more or 
less closely as required, but it is preferable to estimate 
approximately the proper resistance, and to arrange it 
beforehand. 

Having thus charged and balanced the apparent D.R.’s 
by observation, the test proceeds in the same way as the 
N by short-circuiting and mixing the charges, 
and obeerving if any outstanding quantity remains on 
earthing the junction of the two capacities through the 
galvanometer. An additional advantage over the original 
Thomson balance is that there is no serious vitiation of 
results by battery leakage. Moreover, it admits of allow- 
ance being made for cable current” by false zero observa- 
tion, a most important point on long submarine lines. It 
should be remarked that in the modified, as in the original 
method, the mixing period must be sufficiently prolonged 
to discharge the cable, or variable results will ensue. On 
a section of 1,850 nauts 1 have found 15 seconds’ mixing 
sufficiently long, within the limits of appreciation, even 
after a full minute's charging—i. e., there was no difference 
between a 15 and a 25 seconds’ mixing interval. 

By means of a measurement thus carried out, it is pos- 
sible to arrive at the same result for all times of charge, 
and any values of the dielectric resistance, and to dispense 
with all calculated allowances for leakage. Thus the 
desired uniformity of results is ensured, taking the con- 
stant value of the balancing condensers, determined by 
Dr. Muirhead’s method, as a basis. With this valuo the 
latter should be marked, as well as with the temperature 
at which it was measured. Care must then be taken to 


i». 


means of the coefficients furnished by Dr. Muirhead. It 


only remains to determine the very small coefficient of 


temperature variation applicable to the specific LC. of 
guttapercha. I have attempted to deduce this from the 
series of careful tests of two long cables appended to this 
paper, and arrived at a coefficient closely corresponding to 
that for paraffin, but Dr. Muirhead thinks it must be smaller 
than that. The search for such a minute residual pheno- 
menon, where so many sources of error exist, must 
necessarily be elusive in common with determinations of 
residual quantities in other departments of exact measure- 
ment. 


TABLE I.—Gott Method, Correc'ed for Leakage by Calculation. 
Mean Temperature of Cables in every case, 5deg. C. - 
densers, 147 2 O. D. R., about 202. Temperature, 29-4deg. C. 


I. C. by factory data at 24deg. C. Cable A. 596:5 $. 


; k 
Time of log =. 
charge, | Appt. D.R. | Appt. I. C. og K Corr. L C. 


ü $ $ 
5” — 5834 - *00193 580:8 
10 — 600:5 — 00387 595:2 
15 0:5 606˙2 — 00580 598-9 
30 0:08 618:0 — 01161 601-7 
45 1:10 631 4 — 01741 606 -6 
60 1°20 638 0 — 02322 004-8 
300 1°40 = value taken for corrections. 
I.C. by factory data at 24deg. C. Cable B. 724'8 ¢. 
Q $ $ 
5” — 721°3 + 00014 721 55 
10 — 72⁵ 4 + 00029 725 ˙9 
15 10 | 729-05 + 00043 729:8 
30 20 | 733°3 + 00087 734°8 
45 2:36 736:5 + 00130 738 7 
60 27] 741°2* + 00174 744°2* 
300” 5-0 = value taken from corrections. 


* Approximate. 


TABLE II. —Thomson Method, Corrected for Leakage by Calcula- 
tion or Balance. Condensers, 146:3 . D. R., about 20 Q. 
Temperature, about 25deg. C. 


I. C. by factory data at 24deg. C. Cable A. 596°5 9. 


Time of Time of 
charge. mixing. True D. R. Appt. I. C.] Corrected LC. 


——Ó ——Á— —2—————— | —— . 


Q $ 

30” 15” 1:0 577˙8 598:6 
15 — 5860 598 

60 15 and 25 — 5946 604:1 
120 20 — about same. 
180" 30" — about eame. 

I. C. by factory data at 24deg. C.. Cable B. 72438 ¢. 

40 20 731 quired, as leak- 


Q 
30" 15" 20 727 No correction re- 


60 20 7352 | ages balanced 
180 30 742°8 | (but not absorp- 
300" 30" 745°9 tions). 


TABLE III. — Modified Thomeon Method, Absorption and Leakages 
Balanced by Observation, approximately. | Condensers, 
11925 %. D. R., 1400. Temperature, 24 4deg. C. 


I. C. from factory data at 24deg. C. Cable A. 597:5 ¢. 


Time of Time of | Appt. D. R. Leak on Constan 
charge. mixing. of cable. | condensers. LC. 
ü Q $ 
15” 10” 0:3 2:3 599-1 
30 15 0°60 3:3 599-1 
45 20 0:62 33 601:3 
60" 25" 0°63 3:3 | 601°3 
I. C. from factory data at 24deg. C. Cable B. 724'8 9. 
| | Q Q | e 
15" 10" | 0-92 6 141 ˙8 
15” 10 , 092 12 too large 
30" 15 | 17 12 441 8 
6u” 20” 2°5 51 about same 


| | 


In conclusion, since it may be asked of what practical 
utility are these researches after the exact I. C. of long 
Submarine cables, their possible importance in connection 
with repairing operations may be alluded to. It must be 
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remembered that on ocean cables a microfarad means some 
three nautical miles, so that a mistake in measurement of 
1 per cent. ih the distance to a sealed break on a section 
of, say, 700 microfarads—if for any reason localisation from 
the other end were impracticable, as sometimes happens— 
would amount to an error of 20 nauts, and would not 
satisfy the standard of modern practice. 


APPENDIX. 


On a Standard Time of Charge for Electrical Measurement 
of Long Submarine Cables. 


To ensure the greatest possible accuracy and uniformity 
of measurement it is desirable to fix some definite time of 
charge in observing the C. R. and the I. C. of a long cable, 
as well as for the D.R. test. In the last of the three 
measurements one, two, or more minutes have been adapted 
according to requirements, but for the other two no such 
standard is generally recognised. It has been proposed 
(vide Darby and Fisher's Submarine Cable Testing ”) to 


fix a period of seconds, where K is the I. C. in micro- 


farads, R the C.R. in ohms of the cable under test. This, 
however, is too short a charge, for referring to Fig. 1 it is 
evident tbat the steady state is not sufficiently approached. 


The value, R of the line from which this diagram was 
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derived is 5:75 seconds. Its C. R. when observed at 30 
seconds was 5,155:5 ohms, but when observed at 10 seconds 
was 5,152 ohms, and would have been considerably less at 
3°75 seconds ; whilst above 50 seconds no rise of apparent 
C.R. was appreciable. Since absorption becomes thus 
approximately negligible after an interval of 30 seconds, 
this would appear to be a suitable period of charge to adopt 
in C.R. measurements, affording as it does convenient time 
to adjust the bridge balance. If seeking the C.R. of an 
insulated loop of two very long cables, 60 seconds might be 
advisable; but this is much better done by earthing the 
junction of the lines, when the time of charge of the loop 
becomes sensibly the same as for a single cable. 

Moreover, on a long cable tbe observed C.R. not only 
requires time to become steady, but also needs correction 
for leakage. This again involves the selection of a definite 
value of the D.R. for the purpose. Thus it will not do to 
correct the apparent C.R. of a very long cable observed at 
10’ by its erpa n D.R. at 10” charge, since the usual 
formulæ for distributed leakage are not applicable after so 
short an interval. On the other hand, the fifth minute D.R. 
is somewhat too great, but its value at 30” charge yields a 
closely correct result. Hence 30” seems to be the proper 
standard time for D.R. observations taken for the purpose 
of correcting the apparent C.R.’s at 30”. 

As regards I.C. measurements, although it has been shown 
in the foregoing paper that the “modified Thomson ” method 
yields a constant I.C. value for all times of charge, yet a 30" 
charge would be a very suitable one to fix for such observa- 
tions, because the balancing condenser shunt can then be 
calculated for the standard 30" D.R., and its final adjust- 
ment can be conveniently made during this interval without 
undue hurry. If any other method of I.C. measurement be 
employed, a definite time of charging becomes necessary for 
purposes of uniformity. | 


DISCUSSION. 


The discussion on this paper, which stood adjourned from the 
27th ult., was resumed on Thursday, May 4. Prof. Silvanus P. 
Thompeon (vice-president) occupied the chair. 

Mr. W. J. Murphy said that it did not seem clear to Mr. 
Siemens, and was probably not so to the rest of the members 
present at the previous meeting of the Institution, that the test 
which was submitted to them actually did separate the absorption 
and leakage components of the total dielectric capacity from 
the true or free charge capacity. He had asked to be allowed 
to add a few further remarks to point out that the real 
object of the discussion should be to decide whether the 
claims made for the method in this respect was a good one. It 
seemed all the more desirable to make the matter clear, because 
there was an evident danger of the discussion taking a course 
wholly irrelevant to the matter dealt with by Mr. Young's paper. 
He mentioned that Mr. Young and himself were not quite in 
accord as to whether the absorption factor was completely 
eliminated from results obtained by his (Mr. Murphy's) method of 


manipulating the test. His contention was that if a battery was 


receiving instrument. 


applied to a cable or to a condenser it absorbed directly—and nob in 
cascade, as in Gott’s method, a portion of the instantaneous charge, 
which was absorbed by, or which leaked through the dielectric as 
continuously kept constant. This was true nót only with 
regard to the cable, but aleo with respect to the con 
denser, so that if the index circuit was kept closed, or if the 
resistances, R and 7, were in the proper ratio during the time the 
battery was applied, the free charge of each condenser, including 
the cable under that term, was kept constant and at ite full value 
until the moment to mix. It was only in the mixed stage of the 
test that any doubt arose as to the action of the absorption upon 
the result. The condensers were then arranged as in Fig. 4 [shown 
in our issue of May ane R and 7 now merely acted as sheets. 
The question was, Did the absorbed charge leak out of the 
cable during the few seconds the mixing period lasted so 
far as to add to any appreciable extent to the true free 
charge of the cable? In his opinion, the discharge of the 
residual charge was so slight that the small amount which 
might be given out would nob seriously interfere with the accuracy 
of the result, and was probably in any case proportionate to 
the length of core in circuit, and so would not induce errors in 
calculation. Having advanced further Mu in support of 
his contention, he submitted that the problem Mr. Siemens had 

ut to young students was for practical purposes at least solved. 

ight he venture to say that his appeal to young students was 
evidently justified by the fact that the old atudents, to whose 
school he (Mr. Siemens) was so bright a light, had not, in spite of 
their long innings, been able to devise a tesb which would separate 
the three componente for tbem. 

Mr. Charles Bright said it was rarely the case that the 
Institution had a telegraphic paper to deal with, and it seemed 
to him that when they did get this chance they should make the 
moet of it. Quite apart, however, from Mr. Young's paper and 
Mr. Murphy's explanation and duplicate of the paper, they 
had got some moet important data from Mr. Siemens, and he 
(Mr. Bright) proposed to say a few words with regard to his rather 
interesting and important observations. 

Prof. Thompson, interposing, said that although the remarks 
of Mr. Siemens at the previous. 1 were very interesting, 
they were not strictly germane to the subj oer. 

Mr. Bright pointed out that Mr. Siemens was nevertheless 
allowed to proceed without being called to order, and that he 
himself would proceed until he was stopped. ‘5 

Prof. Thompson said if everyone anawered something that 
was said by every other speaker, there would be no end to the 
discussion. 

Mr. Bright still thought that as Mr. Siemens was in order, he 
(Mr. Bright) ought to be allowed to proceed with his criticisms, 
and he pro ed to do so. Attention had been called, he 
remarked, to a table of which, he dared say, a good many of 
them received a copy some months ago. When he first received this 
table it struck bim that it was a great pity the speed teste were nob 
made by the same impartial individual under precisely similar 
circumstances—starting from the battery and ending with the 
The only cables that could be compared 
were, of course, the same cables of the same year, and with 
one of them the actual slip with which ite speed was obtained 
was given showing the degree of definition. It was the 
custom of people connected with submarine telegraphy to 
have a certain regulation with regard to definition. Almost 
any speed could be obtained, but the question was, were the 
readings readable or not? It would be moet interesting to see 
a similar slip of the other cable, and then they could arrive at 
an excellent comparison. Mr. Siemens seemed to attach great 
importance to absorption having something to do with the 
increase and speed of cables within recent years. Anything he 
told them naturally had very coneiderable weight. Personally, 
he would be rather disposed to think that the difference in the 
proportions of copper and guttapercha had really more to do with it 
probably—thatis tosay, that nowadays it was the custom with most 
people to increase the copper and decrease the amount of gutta- 
percha. Manufacturers so seldom came out of their shells that 
when they did it seemed an excellent opportunity of obtaining a 
little more information from them, and he felt certain that if th 
pressed Mesers. Siemens Bros. they would come forward wit 
a great deal more. He ventured to think, however, that a 
present they had not sufficient data to go upon to say for certain 
that decrease of absorption and a decrease of capacity tended to 
decrease the retardation, and therefore to increase the speed. 
With regard to what Mr. Siemens said about the K R law, he 
(Mr. Bright) thought all of them would agree that that certainly 
did not apply in the present day to long submarine cables, 
and it was rather an important matter just now in view of the 
possible extension of submarine telegraphy on an Imperial basis. 
The important po with respect to the K R law was the effective 
capacity—that is to say, what proportion of the total capacity was 
really affected in the question of speed. He thought that anyone, 
or at least, most people, who studied the question of capacity would 
admit that what was meant was instantaneous capacity in working 
a cable according to its particular length. He thought the great 
point in Mr. Young's paper was the very clear and concise treat- 
ment of the subject, which was quite in keeping with the matter of 
testing generally. Mr. Young began by referring to Hopkinson's 
formula, but he (Mr. Bright) was glad to see that his ideas were 
based on surface or instantaneous capacity. The speaker was 
continuing his observation, when Prof. Thompeon again interposed, 
and he then resumed his seat. 

Mr. T. A. Taylor would like to be 
to that intereeting discussion from 


rmitted to add a few words 
© point of view of one who 
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had had considerable experience in the practical working of sub- 
marine cables. It appeared that Mr. Murphy had explained to 
them a method of taking the capacity of a cable which, by 
eliminating the effects of absorption and leakage, enabled them to 
arrive at the instantaneous value of the capacity quite irrespective 
of the time of charge. In other words, his test eliminated the last 
two factors in the quotation mentioned in Mr. Young's paper, 
and gave them a constant value, which might well be taken as a 
basis for calculating future values for the localisation of insulated 
values and disconnections, but which for signalling purposes was 
not the true capacity of the cable. In this latter connection it 
was impossible to dissociate the three factors which went to make 
up what he might call the working capacity, and it seemed to him 
that a K R based upon the instantaneous value of K would not 
be the true one, and would, if applied to the working speed of 
any cable, give a higher rate than could be obtained in actual 
practice. If, however, the value of K be the true one, that was 
a value arrived at by the inclusion of all three factors in the 
quotation, and it ought, perhaps, to be borne in mind that even 
this might be approximately true. It seemed to him that K would 
vary with the speed. Then, if they could employ a receiving 
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MISCELLANEOUS NOTES ON THE CHELTENHAM 
MAINS.* 
BY HAMILTON KILGOUR, MEMBER. 


Among engineers who have had to do with central 
station work, it would probably be impossible to find a 
dissentient from the proposition that the means of distri- 
buting the electric energy are quite as important as the 
means of obtaining this energy from the source of energy 
available at the station, and it would be difficult to find 
many who could say that nine-tenths of their troubles and 
anxieties do not come from the outdoor works. It seems 
strange, then, to find that engineering societies have devoted 
so much attention to the machinery and accessories of a 
station, and so little, in comparison, to its outdoor works, 
especially when it is remembered that the larger part of 


instrument having no mechanical or electric magnetic inertia, 


he took it that they would obtain speeds which would be 


universally proportional to K R. It had been the practice, 


without calculating the speed, for any cable to take as a 
basis an empirical standing derived from the actual observed 


speed on some other cable of an entirely different K R value. 


Some experimente which he had recently had the pleasure of 


carrying out on behalf of the Eastern Telegraph Company’s office 
DEn, think this was an entirely erroneous method of procedure. 

aving 
the elasticity of the fibre suspensions, and to the opposing E.M.F. 
set up in the coil by ita magnetic field, which last effect was more 


marked as the speed was increased, he found that the present 


receiving instruments were unable to respond fully to the 
extremely rapid impulse which could be imparted to them 
through short cables, but were not in a position to fully respond 
to the smaller impulses of longer ones. 
if they took the fastesb observed speeds that legib'e signals 
upon K R’s—say from 1,000,000 to 8,000,000—using in every 
case the same instrument, and adjusting it so ae to give the 
highest possible speed in every case, and they then multiplied 
those speeds expressed in words per minute by K R through 
which they had been obtained, they got a sliding scale of con- 
stante differing widely in value and increased with the K R. 
From this, he might say in conclusion, it was evident that until 
they had a receiving instrument whose inertia was negligible, 
one could not arrive at a constant which would be equally 
applicable to all K R's; therefore, ab present, conclusions based 
upon the common constant must necessarily be misleading. 

Mr. Willoughby Smith congratulated Mr. Young and Mr. 
Murphy Spon the useful method they had given them; but he 
must confess that he really rose to break a lance with Mr. 
Siemens. He wished to ask this one question, whether the 
remarks made by Mr. Siemens were to be printed in the Journal? 

Prof. Thompson said this was a matter which lay clearly with 
the Council. 

Mr. Smith remarked that so strong a statement as had been 
made by Mr. Siemens should be answored. 

Prof. Thompson had no doubt that if Mr. Smith sent a request 
to the Council anything he had to state on the point would be 
inserted in the Journal ; but he did not think it would be relevant 
for remarks to be made by one speaker and another on a matter 
which was irrelevant to the paper. 

Mr. Murphy said he could only reply in 80 far as to speak of 
cables. He thought he could explain how Mr. Siemens had 
obtained the astonishing figures he had ventured to quote to that 
Institution. In the first place, it had been clearly proved by Mr. 
Taylor, than whom probably no one had had a greater experience 
in measuring the speed of cables, that the longer a cable, or the 
higher its K R, the better the speed constant will seem to be. 
This was in a great measure due to the fact that the slower 
working speed of long cables was less affected by the disparities 


of the receiving instrument which handicapped the shorter cables 


to a marked extent, even if measures were taken to modify the 
adjustment of the inatrument and otherwise assist it to give the 
best signals procurable under each condition. There were at 
least two other points which Mr. Siemens had omitted to consider. 
He was wrong in any case to estimate the K R by multiplying 
the capacity and conductor resistance per knot by the lengths, 
because the greater proportion of a long cable would probably lie 
in deep water, and consequently have a lower K R than a shorter 
one. The actual observed K R only was worthy of acceptance for 
calculation. In his further criticisms he remarked that the self- 
induction of the core was another important factor, remarking that 
it was now a custom, introduced by Messrs. Siemens, to build a 
conductor up to 10 strands of copper. 

Prof. Thompson would like to add one word before the debate 
closed—namely, that they muat distinctly acknowledge how much 
they owed to Mr. Oliver Heaviside’s suggestion that in cables they 
could not neglect the effect of self-induction of the copper core, 
and Mr. Heaviside had even suggested that the signalling should 
be accelerated by adding to the eelf-induction. This was very 
significant, more especially when they took into account modern 
methods of submarine signalling, which were getting more and 
more a matter of alternating impulse, and therefore of waves and 
alternating currents. 

The thanks of the Institution were then cordially extended to 
the authors by acclamation, 


regard to the magnetic inertia of the signalling coil, to 


© consequence was that 


the station machinery is similar to that in common use for 
many other purposes, while the distributing works involve 
the use of plant of an almost entirely novel character. 

The foregoing considerations, coupled with the invitation 
of your secretary, have led the author to write a few notes 
regarding mains more with the view of inducing a discussion 
and a useful interchange of information among you, than 
in the hope that he can contribute anything particularly 
interesting or useful himself. 

At Cheltenham, electric supply is given for the most 
part by 100-volt and 200-volt distributors ted by sub- 
stations, which are themselves fed by 2,000-volt feeders 
from a principal sub-station, to which the large feeders 
from the works run untapped. There are two or three 
short independent low-pressure distributors supplying 
groups of houses in outlying districts and fed by street-box 
transformers, which are supplied from high-pressure distri- 
butors ; in certain roads, where the houses are few and far 
between, high-pressure distributors supply house trans- 
formers. The 100-volt distributors are being converted by 
degrees into 200-volt distributors, and the disadvantage of 
the increased cost of energy to the customers changed over 
is being met by giving a special rebate of 84 per cent. to 
all supplied at 200 volts pressure. 

The works lie at a distance of rather more than 2,000 
yards from the pope sub-station, which is situated near 
the business centre of the town, und quite away from the 
residential and business districts; the plan of running 
untapped feeders to the principal sub-station and of distri- 
buting the energy from there by minor feeders has the 
advantage of practically placing the works at the principal 
sub-station in respect to pressure regulation, of giving the 
assistant in charge of the mains complete control of the 
whole system at a convenient place in the town, and—as 
happens from the configuration of the town—of reducing 
the cost of the feeders. 

At the works duplicate high-pressure bus bars, on to 
either of which any dynamo can be switched, are provided 
on a single-pole machine board: these two bus bars are 
connected through switches and meters to duplicate high- 
pressure bus bars on a Ferranti feeder board. A Ferranti 
board has normally one high-pressure ’bus bar, and the 
means of coupling together, independently of this bar, the 
inners of any two adjacent feedera, as it is of some import- 
ance to us to be able to put any dynamo on any circuit we 
have added a second ’bus bar above the first. In order to 
decrease the rate of accumulation of dirt on the 'bus bar 
insulators, and to make it impossible for the chain of the 
overhead traveller to touch high-pressure metal a horizontal 
slate slab has been fixed above the Ferranti board. The 
outers of all the feeders are coupled by links to a low- 
pressure bus bar, as is usual on these boards, and this bar 
18 permanently connected to earth ; one pole of each dynamo 
is permanently connected to a bare copper strip, laid in a 
trench under the switchboard passage, and connected to 
the feeder board low-pressure 'bus bar—the other pole of 
each dynamo being connected through its switch, fuse, and 
ammeter to one or other of the duplicate 'bus bars on the 
machine board. 

A second and quite independent earth connection is also 
provided, and it is easy to test the resistance from one earth 


to the other, and so to ascertain at any time that both are 
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good. The advisability of this duplicate earth with a simple 
means of testing its efficacy became apparent when the 
original earth wire of galvanised bullock cable (about !9/,,) 
was found to have rotted through after a couple of years’ 
use. The present earth wires are composed of heavy copper 
strip, and the one earth is made to a 3in. water service 
from the town mains, and the other to an earth-plate below 
the natural water-level of the ground. I may add here 
that we have found galvanised iron cable quite useless for 
earth wires in many parts of the town, and now use large 
(about 19/,, to 5/1 iron-wire cables thoroughly treated with 
a composition similar to that of Angus Smith. 

The station meters are of the Thomson-Houston type, 
and the meters for the arc lighting feeders are of the new 
Westinghouse type. Hookham metersare quite unsuitable 
for arc lighting or motor circuits on account of their 
inaccuracy on inductive loads. 

There are at present four feeders—viz., two 8/16 to the 
principal sub-station, and two !?/,, to the arc lighting system 
for the west of the town. A fitted panel for a third feeder 
to the sub-station has been provided on the Ferranti board, 
and also three unfitted panels for future extensions. 

All cables, other than those used for services, are con- 
centric and are insulated with bitumenised fibre and manu- 
factured by Callender's Cable Company, and I may say 
that our experience with these cables has so far been very 
satisfactory. In a few of the principal streets unarmoured 
cables have been used, and these have been drawn into 
conduits composed of cement concrete with bitumenised 
paper tube ducts. In most of the streets and roads, how- 
ever, armoured cables have been used, and these have been 
laid—according to the nature of the soil—either direct in 
the ground or in wooden troughs filled in with bitumen. 
All armoured cables laid under roadways, whether in wooden 
troughs or not, have been protected with a layer of bricks 
placed across and above them, and in many cases—where 
there has been sufficient available depth—this protection 
has algo been given to armoured cables laid under footways. 

The sizes of high-pressure cables used are *7/,,, !9/.,, 
19/,,, and 1%; the first two sizes mentioned are used for 
feeders, the LIM only for the feeders from the works to 
the arc lighting system. of the western section of the 
town, and the !?/, for arc lighting circuits and for the 
riding mains referred to hereafter. All high-pressure 
cables are tested in situ with an alternating current at a 
pressure of 4,000 volts, and no faults have occurred other 
than those caused by external damage, except on the 1% 
cables. In the 1% cables first laid the outer wires are not 
in contact with one another round the inner insulation, and 
this not merely renders this cable very susceptible of injury 
during laying, however great the care taken may be, but 
also causes, on any single wire parting at a factory joint, 
a difference of 5 the slightly separated ends 
sufficient to produce sparking, with a gradual destruction of 
the neighbouring insulation, and finally a fault. Further, 
this bread-· and- butter construction allows a greater freedom 
of motion to the wires of the outer conductor, and if a joint 
on one of these parts when the cable is coiled on the drum 
there is a considerable danger of one or other of the free 
ends penetrating the inner insulation when the cable is paid 
off the drum during laying. Several faults occurred on 
testing the arc lighting circuits with 4,000 volts pressure, 
and we now use !°/ cables with a sufficient number of 
outer wires to completely surround the inner insulation, 
although this makes the outer conductor of considerably 
larger cross-sectional area than the inner in consequence of 
it being inadvisable to use wires smaller than No. 20 gauge. 

In two or three cases it has been necessary to lay con- 
siderable lengths of feeders along roads having few probable 
customers, but with good districts at their remote ends. In 
each of these cases a 1% p cable has been laid alongside the 
district feeder, in order to pick up customers on the way 
without tapping the feeder itself. About every 400 yards, 
more or less, as has been necessary in different instances, a 
four-way box has been fixed in these roads, and the four 
ends of the cables are coupled together in these boxes— 
the outers permanently to a low-pressure bus bar and the 
inners through switch fuses to a high-pressure 'bus bar. 
All customers in these roads are connected to the 19% 
riding main, and by pulling out the switch fuses at each 
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end of any length of this cable a new customer can be con- 
nected without interrupting supply either to the district at 
the end or to the customers on other sections of the riding 
main. This arrangement is also useful in localising faults. 
A drawing of this type of box is shown in Fig. 1. Oil in- 
sulation is employed, and has been found fairly satisfactory, 
Almost all high-pressure services, whether to customers 
or to arc lamp transformers, are connected to the mains 
through double-pole switchboxes ; the spindle of each 
switch projects through a gland in the top cover of the box, 
and is covered by a little screw cap when not in use; to 
use the switch the cap has to be removed and a box spanner 
key applied. A slightly modified form of this box is used 
where an arc lighting circuit splits into two through a 
branch being taken down a side road ; a concentric socket 
is then provided and connected to the branch main, and 
this socket is rendered accessible by a screw cap in the top 
cover above it. By means of a long concentric wall plug 
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Fic. 1.—Four-way High-Tension Feeder and Riding Main Switch and Fuse Box. 


any branch main can be directly connected to testing appa- 
ratus after the switch has been opened. It will be obvious 
that the use of these boxes, one of which is exhibited, 
greatly facilitates the localisation of any fault, whether in 
the main, a branch, or a service. A modified form of the 
ordinary water-hydrant box is placed over each box in order 
that the screw cups may be accessible without taking up 
roadway or pavement. These switchboxes, the hydrant 
boxes, and all other joint-boxes are earthed, and in prac- 
tically all cases the earth-plates are the town water-mains. 

High-pressure services to honse transformers are made 
with 1% armoured concentric cable and services to arc 
lamp transformers with "/,, armoured concentric cable. In 
each case, in all recent work, the outer conductor com- 
pletely surrounds the inner insulation, and in every case 
the lead and the armour of the service cable are earthed 
both at the service joint and at the transformer. 

From the principal sub-station feeders radiate to the 
sub-stations in ite vicinity in the case of the more important 
in duplicate, and from these sub-stations other feeders 
supply the more remote sub-stations and the high-pressure 
distributors. The general arrangements of all the larger 
sub-stations are similar. Each is divided into two parte— 
for high and low pressure apparatus respectively—by a 
wooden rail, and in the high-pressure part are the feeder 
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dividing boxes, single-pole switchboards, and, as a rule, | insulating oil, to lead-covered, rubber-insulated, single cables 
the transformers, while in the low-pressure part are the dis- | leading to a single-pole board on which they are coupled to 
tributor dividing boxes and double-pole switchboard. Each | a high-pressure bus bar through switch-fuses. In the older 
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Fig. ?.—Three-way Feeder Dividing Box for Sub-Stations. 


feeder dividing box (Fig. 2) will take three cables, and in it | sub-stations a similar switch-fuse board is used for supplying 
the outers are coupled to a low-pressure bus bar, to which | the high-pressure terminals of the transformer primaries— 
are also connected two single cables by which this bar can | the ’bus bar of this board being connected to the feeder 
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Fig. 3. — Details of the High-Tension Switchboard for Sub-Stations. 


be coupled to the corresponding bar of another box, or to 
the low-pressure terminals of the transformer primaries. 


The inners are jointed within the box, which is filled with 


bus bar by cable. In the recent sub-stations a six-way 
board of the type shown in Fig. 3 is used in place of 
the two three-way boards, and if there are more than three 
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feeders another three or six way board is added. All high- 
pressure boxes are earthed, as are also the lead coverings of 
the high-pressure cables and the transformer earth shields. 
With this mode of connecting the feeders together the 
effect of a fault is to blow the fuses at each of the two 
sub-stations, into which the faulty length of feeder enters. 
When the extensions now in progress have been completed 
most of the town sub-stations will have two independent 
sources of high-pressure supply, so that high pressure can 
be cut off entirely from any one of these sub-stations 
without interfering with the supply to other sub-stations 
and without—except at times of heavy load, as in the 
evenings—affecting the pressure appreciably on the low- 
pressure distributors. 

The sizes of the low-pressure distributors used are % 12; 
5/1 and 19/,,, according to the density of the demand and 
the pressure at which supply is given. In the sub-stations 
each distributor is jointed, in a small dividing box, to a 
pair of rubber-insulated single cables, by which it is con- 
nected to a pair of ’bus bars through a pair of switch-fuses 
in the older sub-stations, and through a link and switch- 
fuse in the more recent sub-stations. Cardew’s earthing 
devices are used in the sub-stations for the protection of 
the low-pressure circuits. 


(To be continued. ) 


FULHAM VESTRY. 


ELECTRIC LIGHTING CONTRACTS. 


With reference to the contracts for electric lighting works for 
the Fulham Vestry, it will be remembered that the committee 
have not followed the recommendation of their coneulting engi- 
neer, Mr. Medhurst, but that they recommended the accept- 
ance of the lowest tender, which was that of the General Electric 
Company. Mr. Medhurst’s recommendation was to the effect 
that the contract should be divided between other two com- 
panies which were higher in the list of total amounts. 
After careful consideration, the sub-committee to whom the 
matter was again referred by the Vestry recommended, as before, 
that the General Electric Company should receive the contract, 
and this recommendation was endorsed by the Electric Lighting 
Committee as a whole. We regret to note that in consequence 
of this certain allegations as to undue influence have been made 
in Fulham. The matter came up for discussion before the whole 
Vestry in committee on Wednesday last. This discussion was 
subsequently continued in open Vestry until alate hour. The 
reasons adduced for not giving the contract to the lowest 
tenderer are somewhat hard to understand, seeing that in this 
case the work was not offered to open competition. In fact, 
one would assume from the previous statements of the con- 
sulting engineer that only firms which he considered to 
be quite capable of carrying out the whole work in 
accordance with the best engineering practice, were asked to 
tender. In spite of this, reasons for not giving the work to the 
General Electric Company were brought forward which would 
seem to infer that they were not considered to be sufficiently 
experienced to undertake the work. Amongst other points 
raised was that of the construction of their dynamos, and the 
fact that certain of these might be manufactured abroad, 
while the old and vexed question of trades union rate 
of wages was also introduced and discussed. In conse- 
quence, it is not to be wondered at that the company 
in question took up the matter strongly. The Vestry 
had n in committee about an hour, when a representative 
of the General Electric Company (which had previously 
intimated to the clerk a desire to submit a statement) was 
called into the room. After submitting this statement, which 
dealt generally with the objections raised against the firm, a 
series of questions, referring among other matters to trades 
union rate of wages, previous work done by the firm, and so 
on, were put. The representative explained that he was not 
there to answer questions, end Mr. H. Hirst, a director of the 
General Electric Company, was called to discuss the matters at 
issue. One member of the Vestry said he had noticed that 
something had been published in the newspapers to the effect 
that the company did not want to enter into personalities, 
this gentleman adding that in his opinion the matter ought 
to be thrashed out. Mr. Hirst then read a statement 
dealing with the personal element connected with the allega- 
tion that his firm had exerted undue influence on the members 
of the Electric Lighting Committee. He was then questioned 
with reference to the rates of wages paid by his firm and its 
financial standing. He was also asked as to whether the 
reputation of the General Electric rested on contract work, and 
if not, on what did it rest. Mr. Hirst having supplied answers, 


it was intimated that his presence could be now dispensed with, 
and the committee then adjourned to the Vestry Hall. 

The discussion which was adjourned from the previous meet- 
ing was then resumed on an amendment: That ihe contracts 
for mains be given to the British Insulated Wire Company." 
Mr. Budd supported the amendment, on the ground that they 
were advised to do so by the consulting engineer. After a few 
words from Mr. Green, explaining why he opposed the amend- 
ment, it was put to the meeting and rejected. Mr. Baxter then 
suggested that the whole of the work should be done under 
trades union conditions. He maintained that if the Vestry 
accepted this proposal there would be no more bothers of 
the character of those which had arisen. Mr. Sayers said 
what the Vestry wanted, and what should be inserted 
in the contract, were penalties of £10, £50, or £100 for 
breach of the labour clauses of that contract. After some 
further discussion, it was decided that contractors should 
produce sufficient evidence ,to show that the whole work had 
been, or would be, manufactured under the trades union con- 
ditions of the respective trades, and that a penalty clause of 
£10 should be placed in the contract, such penalty or penalties 
to be recovered from the principal contractor. Mr. Sayers 
advocated that the work should be advertised for in sections. 
This would result in a considerable saving. 

After some further discussion, Mr. Medhurst rose and said 
he fancied what he had to remark would be a repetition. 
With regard to readvertising for tenders, he should say that 
the best plan now would be to do so. He did not believe 
in advertising usually, as some of the best firms would not 
tender in open competition, but if it was a question whether 
he or the chairman of the sub-committee were interested in any 
contract it would be far better to throw the whole thing per- 
fectly open. When he recommended that what was wanted to 
be done should be done privately, and for the whole contract, 
nothing was further from his mind that suspicion should attach 
to anyone. But, rightly or wrongly, suspicion had attached, and 
did still attach, from right to left. He would let the tenders 
uow be advertised for the sake of decency. Mr. Lawson said 
the best thing would be to readvertise. Other speakers followed, 
one of whom said that, intentionally or unintentionally, the 
electrical engineer had misled them into making certain 
blunders. The Vestry had had before them the representative 
of the General Electric Company, and à better man could not 
have been sent. 

A resolution moved by Mr. Baxter that no tender should be 
accepted that night, but that the work should be advertised in 
sections, was lost, the voting being 14 for and 20 against. 

The recommendation of the committee that the whole work 
should be given to the General Electric Company, at a contract 
price of £45,718, was then put as a substantial motion and 
carried by 24 votes to 14. At this price the work on the river 
section is included at £750, as the Vestry have not allowed the 
General Electric Company to amend their tender by adding 
on £1,000 as they desired. 


(We have had before us the report in the local papers of 
the previous meeting, containing a series of letters which 
have passed between Mr. Medhurst and Mr. Green, the 
chairman of the Electric Lighting Committee. It seems to 
us that the whole dispute, which has raised much bad 
feeling, is due to the fact that selected firms only were 
allowed to tender. We deprecated this from the first, and 
presume it will lead to the resignation of Mr. Medhurst, as 
the vote of Wednesday last amounts to one of want of 
confidence. —Ep. E. E. 


FORTHCOMING EVENTS. 


Fripay, May 12. 

Royal Institution. —At 9 p.m., '' Magnetic Perturbations of the 
peo Lra Lines,” by Prof. Thomas Preston, M.A., D. Sc., 

Physical Society.—At 5 p.m., ''Note on the Vapour Pressure 
of Solutions of Volatile Substances,” by Dr. R. A. Lehfeldt, 
D. Sc.; Note on the Discussion of their Paper on the Criterion 
for an Oscillatory Discharge of a Condenser,” by Prof. W. B. 
Morton and Dr. Barton ; Exhibition of a Quadrant Electro- 
meter by Mr. G. L. Addenbrooke. 

SaruRDAY, May 13. 

Institution of Electrical Engineers —Studente' visit to the 
Telegraph Works of Messra. Henley and Co. Train from 
Fenchurch-street to North Woolwich at 9.40 a.m. 

Institution of Junior Engineers.—Visit to the Royal Arsenal, 
Woolwich. Train leaves Charing Cross at 9.20 a.m. 

Tuurspay, May 18. 

Institution of Electrical Engineers (Rooms of Society of Arts).— 
At 8 p. m., Electric Locomotives in Practice and Tractive 
Resistance in Tunnels, with Notes on Electrie Locomotive 
Design,” by Mr. P. V. McMahon. Discussion. 
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THAT PACIFIC CABLE. 


If the subject were not so important, we certainly 
should not touch it again. The other day it seemed 
settled, now the end appears as far off as ever. 
When the Times made the announcement that the 
Government had agreed to fall into line with the 
Colonies, congratulations were the order of the day. 
They were premature, for as soon as the conditions 
accompanying the granting of the subsidy were 
known objections were taken to them as too 
stringent, as throwing all the risk upon those less 
able to bear it, as rendering the scheme too costly, 
yet carefully picking out the plums for home use. 
It will be well to give the conditions, and then to 
refer to the adverse comments on them. The offer 
is to grant an annual subsidy, not exceeding a 
maximum limit of £20,000 in any year, under the 
following conditions : 


“1. That the Canadian and Australasian Govern- 
ments undertake to construct the line, and to 
provide in each year any further sum that may be 
necessary for its efficient maintenance and working. 

** 9. That the subsidy runs only from the opening 
of the cable for traffic, and so long as it is so open, 
with the allowance of & reasonable time for repairs 
in the event of interruption of communication. 

“3. That the cable is, in accordance with a 
specification and samples to be approved by the 
Treasury and to the satisfaction of an officer appointed 
by the Treasury for that purpose, constructed, sub- 
merged in proper working order, and established 
with proper stations and offices at such places as 
the Treasury may approve, and effectually worked 
with a sufficient staff of proper and efficient officers, 
being British subjects. 

4. That messages of the Imperial Government 
are transmitted in priority to all other messages at 
rates not exceeding one-half of those charged to the 
general public. 

** 5. That all rates charged to the general public, 
whether for messages to, from, or between inter- 
mediate stations, or for through messages between 
this country, Australia, and New Zealand are 
approved by the Treasury. 

' 6. That an account, duly certified and audited, 
is rendered annually to the Treasury as soon as 
possible after the anniversary of the opening of the 
cable showing: (a) the net traffic receipts in the 
past year for messages sent over the line after 
the deduction of money paid out for the further 
transmission of messages on other lines; (ö) the 
expenses incurred in the same year, including 
interest, sinking fund, maintenance and repairs, 
and working expenses. The Treasury will cause 
this account to be duly examined, and will pay 
over to such person as the associated Govern- 
ments of Canada and the Australasian Colonies may 
nominate in their behalf five-eighteenths of. the 
amount by which the net receipts shown by this 
account, after examination, shall fall short of the 
amount of the expenses, subject to the maximum 
limit named above. 

“7. That the cable is worked in accordance 
with the International Telegraph Convention of 
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St. Petersburg of July 10 (22), 1875, and the 
regulations in force for the time being thereunder.”’ 


The Times of Monday last thus criticises the point 
of increased cost: ‘‘ Putting the capital required for 
the construction of the cable in round figures at 
£2,000,000, and taking the difference between the 
price of Canadian 2} per cent. stock and British 
24 per cent. stock, we get the first cost of the 
Imperial modification of the original proposal. 
Canadian 23 per cent. stock was quoted on Saturday 
at 917. The price of British 24 per cent. stock on 
the same day was 1034, or a difference of £12 on 
every £100. Twelve per cent. on £2,000,000 repre- 
sents £240,000. This is the sum which the decision 
of her Majesty's Government to stand aloof as 
partners from the scheme must be estimated as 
adding to the cost of construction of the cable. The 


interest upon it must be borne for ever by the cable. 


No one gains by the arrangement, unless it be the 
existing companies, to whom the extra charge serves 
as a handicap upon the commercial position of a new 
competitor. The absurdity from the public point 
of view is that we who have made the arrangement 
are interested in the commercial success of the 
scheme to the extent of promising to pay a share 
of any loss that may result. The ground on which 
the refusal to co-operate with the Colonial Govern- 
ments in the manner recommended by the Cable 
Committee is based is that the construction of the 
Pacific cable is a matter of much greater importance 
to Canada and Australasia than to the United 
Kingdom, and that in the opinion of her Majesty's 
Government Parliament can only be asked to aid the 
project on the ground that its success ‘cannot fail 
to promote Imperial unity.“ 


According to the estimated returus, the revenue 
from the proposed line might be less than the 
expenses for some years, and the Government 
would be called upon to pay during that time five- 
eighteenths of the loss. The revenue may overtake 
the expense in one year or in five or ten years, but 
most writers agree the probability is that revenue 
and expenses will balance within five years, after 
which the Government would pay nothing. On the 
other hand, the stringent conditions have increased 
the cost £240,000, upon which interest has always 
to be paid, and the Government stipulate for its 
messages to be sent at half-price in perpetuity. 
It wil be well just at present to restrict 
expressions of opinion almost entirely to this 
financial point, for on its solution the whole 
affair hangs. It must be noticed that, while 
ihe Government will take no risks, it will 
take none of the profits. Do these two things 
balance themselves? We think not. In our opinion 
the importance of the cable should induce the 
Government to take its share of the risk and 80 
reduce the initial cost, and so reduce the subsequent 
annual interest. Put it another way. The 
interest on £240,000 at 24 per cent. per annum is 
£6,000 & year, and this 18 a loss in perpetuity. The 
probable payments of the Government under the 
conditions formulated would not in the aggregate 
reach to £50,000. Would it not be the better way 
to save, if possible, the £6,000 a year? 


The danger of making hasty statements at this 
phase of the negotiations is clearly shown in the 
issue of the Chronicle yesterday. In one column it 
points out that the Colonies do not possess ships 
and appliances for surveying, while the Government 
does, hence the Colonies could not do this part of 
the work so cheaply ; while in another column it 
states, on the authority of Reuter, that a Govern- 
ment ship has been deputed to do this work. Let 
us hope that the views that have found expres- 
sion will assist in bringing to a satisfactory con- 
clusion the negotiations still going on between the 
Colonies and the home Government. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


REUNION IN SWITZERLAND. 


We have received from Mr. W. G. McMillan the follow- 
ing particulars of the proposed arrangements for a visit of 
the Institution to Switzerland in September next. With 
the kind assistance of Colonel Huber, Mr. C. E. L. Brown, 
Prof. Wyssling, and others, the following provisional 
programme has already been drawn up: 

As at present arranged, members will visitthe Rheinfelden 
Works on Saturday, Sept. 2, will proceed on the same day 
to Zürich, and will remain there until Sept. 6. During 
this time visits will be paid to the works of the 
Oerlikon Company, of Messrs. Brown, Boveri, and Co., 
and of Messrs. Escher, Wyss, and Co., and to certain 
power stations and tramway and lighting installations in 
the district, including, as it 1s hoped, a visit to the Schaff- 
hausen Works. They will then proceed to Lucerne, and, 
after inspecting the street railways of that town, if time 
poma the Rathhausen Works and the Stansstad-Engelberg 

ilway, will travel vid the Brünig Pass to Interlaken. 
Here peony will be given for visiting both the Jung- 
frau Railway (vid the Wengern Alp route) and the Burgdorf. 
Thun Railway, as well as other places of electrical interest 
in the neighbourhood, and the visit will end on Saturday, 
Sept. 9. The above programme is of course subject to 
alteration. It is hoped that alternative excursions will be 
arranged on some of the days for ladies who may accom 
pany members, but may not wish to visit the works. 

For the convenience of members who do not propose to 
travel independently to and from Switzerland, arrange- 
ments will be entered into with one of the tourist agencies 
for the issue of tickets (available for 25 days) at reduced 
rates to those accompanying the party starting from 
London on Sept. 1; and a special train may, if necessary, 
be provided on the morning of that day for the conveyance 
of the party. Hotel coupons at fixed charges (available at 
certain specified hotels in Ziirich, Lucerne, and Interlaken) 
could also, if required, be obtained through the tourist 
agency employed. 

In the event of a sufficient number of members signify- 
ing a wish to spend some time in Switzerland before the 
beginning of the meeting, earlier dates could be fixed for 
the departure of parties of not less than 30 each, at the 
reduced rates, allowing time for return to England at the 
conclusion of the visit on Sept. 10, within the 25 days for 
which these special tickets are available. It is hoped that 
arrangements may be made for the extension of the tour, 
so that members wishing to do so may have the opportunity 
of taking part in the calsbration of the Volta cente at 
Como on Sept. 18. It should be noted that members 
availing themselves of the special tickets at reduced fares 
are required by the rules of the railway companies to travel 
with their party only on the outward journey. The return 
journey may be made individually and independent of the 
party at any time within the period for which the ticket is 
available. | 

In order to complete the preliminary arrangementa, it is 
necessary that the Council should be in a position to esti- 
mate the number of members likely to take part in the 
visit, and Mr. McMillan is, therefore, anxious to hear from 
those who wish to attend before the end of this month, 
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For the information of members, it may be stated that 
the cost of the visit of 10 days probably need not exceed 
£12 or £13 for second-class and £15 or £16 for first-class 
passengers, including railway fares (at reduced rates) and 
hotel expenses, but exclusive of wine and extras. 

We trust that the réunion will be a representative one, 
and that the number attending will be large, as a better 
tour for seeing Swiss electrical work could not be devised. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of & practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only. | 


QUESTIONS. 


165. Describe any commercial method of ascertaining the 
E. M.F. curve of an alternator 7—J. P. C. 

166. What is meant by a system of induced drauyht for 
boilers? Describe one such system 1—P. T. 


N.B.— The Editor will be obliged if R. Dawson will kindly. 


forward his full address. 
ANSWERS. | 
Question No. 159.—In an arc lamp how should the regulating 


coils be wound (a) when the lamp is required for paralle 
working, (b) when it is to be used for series working ? 


. Best Answer to No. 159 (awarded 10s.).—A short con- 
sideration of the motion of the arc-lamp carbons necessary 
for the satisfactory working of the lamp will make the 
answer to this question plain. 

The mechanism, whatever be its character, must bring 
the carbons together, or, at least, allow them to come 
together, and the result of this short-circuiting of the 
carbons must be utilised in some way to draw them 
apart again immediately the current is switched on, thus 
“ striking ” the arc. 

The lamp may be working under one of two conditions— 
i.e, it may be running in parallel with other single lamps 
across the mains, or it may be working in series with one 
or more lamps. In other words, it may be running with 
a constant potential difference at the dynamo terminals, or 
it may run with the dynamo giving constant current but 
varying its voltage in proportion to the number of lamps 
in circuit. : 

If the lamps have a constant voltage, as the resistance of 
the arc increases by lengthening, the current will necessarily 
diminish. If, on the other hand, the lamps are in a constant- 
current circuit, the lengthening of the arc will necessitate 
an increase of potential difference to maintain the same 
current between the lamp terminals. 

It is evident, therefore, that in parallel working current 
is the variable quantity, while in series working voltage is 
the variable; and these variations, in their respective cases, 
are the determining factors in the winding and construction 
of the regulating coils. 

Consider (a) parallel working. Iu this case one coil only 
is required in series with the arc. The connections are 
shown in Fig. 1, where T, and T, are the lamp terminala. 
The regulating coil takes the form of a vertical solenoid in 
most lamps which burn with vertical carbons. Briefly 
stated, the action is as follows, no account being taken 
or description given of the mechanism between the sole- 
noid core and the carbon, it being assumed for sim- 
plicity, and as fulfilling. the requirements of the 
question, that the carbon is simply directly connected 
to the core. Normally, then, the carbons touch. 


This is effected by gravity or by means of weights and 
pulleys if the lamp should be burning with carbons 
horizontal. 
solenoid is energised by the large rush of current which 
takes place owing to the short-circuited carbons. This 
causes a sudden jerk of the core, the carbons are held 
apart, and thus the arc is “struck.” The upward force 


As soon as the current is switched on, the 


exerted by the solenoid balances the weight of the carbon 


and mechanism, and the length of the arc is thus deter- 


mined. As the carbons consume away the arc lengthens 
and its resistance increasing causes the current to 

The solenoid hence pulls less strongly, and consequently 
the core drops lower until a point is reached—viz., when 
the arc reaches its original length—at which there is again 
equilibrium. This action goes on constantly, and so a 


gradual forward feed takes place, caused by the constant 


tendency of the solenoid to diminish its pull. 

Coming to a consideration of (b), it is evident that the 
conditions are rather different in series working, because 
the regulating factor tends to increase, as distinguished 


from the diminishing tendency of the corresponding factor 


in (a). 
It is possible in this case also to regulate by means of a 
single coil wound with fine wire and placed asa shunt 


across the arc lamp terminals. Note, however, that, owing 


to the reversal of conditions already mentioned, the carbon 
can no longer be connected directly to the solenoid because 
the variation tends to suck the solenoid core further up, 
while the working of the lamp te that the carbon 
should be lowered instead of raised. Fig. 2 shows how 
this difficulty is overcome. The solenoid core is shown 
attached to one end of a short lever, pivoted at its centre. 


- 


gl Tig 


This end of the lever has also a weight hung on it as 
shown, sufficiently large, along with the weight of the core, 
to overbalance the weight of the carbon which hangs from 
the other end, and so raise the top carbon from the lower 
when no current is passing. The action should now be 
clear. Assume, for simplicity, that only two lamps are in 
series, and denote them je Land LI. When the circuit is 
closed, current can only pass round the solenoid coils as the 
carbons are not touching. This causes a pull, which over- 
balances the downward pull of the weight, and consequently 
lets the top carbons down to touch the lower ones. This 
happens practically simultaneously in L and L,. As soon 
as this occurs the voltage between T, and T, drops because 
of the short-circuit, and this is sufficient to allow the weight 
to act again and "strike" the arc by pulling the carbons 
apart. Then equilibrium is set up between the weight of 
the various parts and the solenoid pull. As the arc burns 
longer the potential difference gradually rises, the solenoid 
is sucked up, the arc shortened, and equilibrium once more 
obtained. 

Fig. 3 shows another method of running arc lamps in 
series. The weight at the end of the shunt-coil core is 
replaced by a series coil acting directly on the upper carbon, 
and also attached to the opposite end of the lever from the 
shunt solenoid core. This is used merely for “ striking,” 
and acts in precisely the same way as the series coil in 
Fig. 1. When the arc is struck the current remains fairly 
constant, especially if there are a large number of lamps in 
series, and for this reason the series coil has little to do, 
and is quite well replaced by the weight previously 
described. 

It is interesting to note that while the single series coil 
can only be ied for parallel working, the arrangements 
in Figs. 2 and 3, while specially suited. to, series working, 
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will also work quite well in parallel. The shunt coil alone 
(Fig. 2) will “strike” the arc quite well, because before 
the carbons come together the voltage between T, and T, 
is practically the full dynamo voltage. This causes the 
coming together of the carbon, which in its turn causes a 
reduction of voltage sufficient to separate them again, and 
80 the action goes on. Fig. 3 will also work quite well in 
parallel, the striking being effected by the series coil and 
the feeding being performed by both together. 

The conclusion, then, is that for parallel working a series 
coil is all that is absolutely necessary, and for series work- 
ing there may or may not be a series coil, but there must 
be a shunt coil; and, further, lamps adapted for series 
working will work satisfactorily in parallel also, but the 
converse does not hold. 

It is obvious that the connection to the movable carbon 
a the series coil must be flexible to allow free motion.— 


Question No. 160.—Describe, with sketches, the best form of 
automatic cut-out you know of for an arc lamp. 

Best Answer to No. 160 (awarded 10s. ).—The accompany- 
ing diagrammatic sketch shows a form of automatic arc 
lamp cut-out which has proved very satisfactory in its 
working. On the left is a solenoid, S, with a hole running 


t Main 


I 
| 
* 


up its centre, all one diameter. In each end of this is 
screwed a brass gland, G and G1. The gland at the top 
has a small hole, about jin. diameter, drilled through it, 
and in this is inserted a piece of brass wire, fitting loosely, 
and prevented from falling right in by the small pin at the 
end, as shown in the diagram. The bottom of this wire 
reaches to about the centre of the coil. In the lower part 
of the coil is a soft iron core, E, also fitting loosely. Its 
ition may be adjusted by means of the small set screw, 

, in the lower gland. The core is of such a size as to 
leave a space between itself and the bottom of the brass 
wire normally. On the top of the brass wire rests one end 
of a lever, L, whose other end is pivoted, and which is held 
down by the small spiral spring shown near the pivot. 
At the right hand of the slate base, on which the whole 
is mounted, is a change-over switch. There are six contacts 
altogether, as shown. J is an insulating piece which works 
round a central pivot. To J are attached H and H,, broad 
copper jaws, made flexible by five saw-cuts towards J, as 
shown. These are insulated from one another by J, and 
are wide enough to connect two adjacent contacts, as is 
evident from the sketch. The top and bottom centre 
contacts are connected to the + and — mains respectively. 
The right-hand top and left-hand bottom contacts are con- 
nected to the arc lamp + and - terminals respectively, as 
shown at A and B, while C and D, the remaining contacta, 
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are connected to the terminals of the substitutional resist- 
ance, R. The ends of the solenoid coil are connected to 
the arc lamp contacts, A and B From the central pivot, 
and attached to it so as to move with J, is an arm, 
K, which is shown in the diagram, with its end 
fitting in a catch filed in the lever. There is also 
a spiral spring (not shown in the diagram) at the 
centre pivot of J, which tends to pull the switch round 
from its present position towards C and D, and if the end 
of K be released by the raising of L, this will actually 
occur. In its normal position, therefore, the position of 
the switch is such as to cut the arc lamp out of circuit, and 
it has to be placed in the position shown by hand. This is 
seen to, as a rule, by the trimmers in their rounds. In 
this position the lamp is ready for burning. It “ strikes 
when the main switch is put on, and, if in proper order, 
continues to burn all right. If, however, anything occurs 
which tends to break the circuit, as, for example, the stick- 
ing of the mechanism, which would cause the arc to go out 
by lengthening abnormally the space between the carbons, 
or if from any other cause the lamp is on the way to 
extinction, it is evident that the voltage at its terminals will 
be increased. This, of course, increases the magnetisation of 
S, because it is a shunt across the arc, and a point is 
reached at which the core, E, is jerked up, and thereby 
the brass wire receives an upward knock, which raises 
the end of the lever and releases the catch, allowing the 
end of K to be free. The spiral spring round the centre 
of J then acte, and the switch automatically goes over to 
C and D, thus cutting out the lamp, and putting the sub- 
stitutional resistance in series with the main circuit. This 
action has been arranged to take place before the arc 
actually goes out by the adjustment of F experimentally 
80 as to make E more when the voltage reaches a certain 
percentage of excess over the normal pressure required to 
work the lamp. Thus, the other lamps in series with the 
faulty one are still supplied with current, and so kept 
burning. The resistance, R, is supposed to lose the same 
number of volts as the lamp at the normal current, so that 
the volts at the terminals of the other lamps in series may 
not be abnormally increased. 

As already mentioned, the solenoid, switch, etc., are all 
mounted on one slate base, and in the case at present in 
the writer’s mind this was enclosed in a cast-iron cover box 
with a watertight lid, and the whole was fixed to the arc 
lamp-post. The connections were taken through holes in 
the cover box, bushed with insulating material, and filled 
up with pitch after the cables were in and connected up. 
The substitutional resistance was of the embedded enamel 
type, and was also made suitable for mounting on the post. 

he whole thing was thus self-contained and made an 
extremely compact and accessible job, giving great satis- 
faction in working. | | 

It is perhaps unnecessary to mention that these cut-outs 
are needed only in conjunction with arc lamps run in series, 
as in parallel working the extinction of any lamp does not 
affect the other lamps of the installation at all.— T. C. 


Answer to No. 160 (awarded 58.).— The chief requir 
ments for an automatic cut-out are: (1) definite action, 
not a quick make and break, like a trembling bell; (2) 
ability to carry full current for several hours if necessary ; 
(3) to allow the lamp to cut in automatically, if the break 
is only due to a momentary lengthening of the are, from 
any cause whatever; (4) no destructive sparking. | 

I have found the following cut-out fulfil all the above; 
it is an ordinary electromagnet with the coils wound in 
series with the shunt coil of the lamp and of the same 
gauge. A third terminal leading to a substitutional resist- 
ance is carried on vulcanite between the pole-pieces. The 
iron armature is pivoted at one end on the lamp frame, and 
has an adjustable contact at the centre. 

When ‘he current is passing through the carbons and 
series coil in the ordinary way the current through the 
shunt and cut-out is not sufficient to attract the armature 
owing to its weight, but if the series circuit is broken the 
whole current of the lamp passes through the shunt circuit, 
and the armature is immediately lifted, thereby putting 
the + terminal of the resistance om to the frame, and 80 
cutting the lamp out. 
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If the carbons can feed together again, the reverse action 
takes place, and the armature is released. 

The armature is “bonded” to the frame in order to 
avoid all sparking and overheating at the pivot. There is 
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ractically no sparkihg at the contacts, because the circuit 
is. made and broken in a magnetic field.—B. P. 


MAGNETISM.* 
BY PROF, JAMES ALFRED EWING, F.R.S., M. I. 0. E. 


When the council of the institution honoured me with an 
invitation to deliver the ‘‘ James Forrest" lecture they suggested 
* Magnetism as the subject. I felt at the time that it was 
like prescribing an ox roasted whole for an invalid's lunch. 
.How could one treat a theme so vast within the limits of a 
single hour with any hope of making it pleasing or even 
digestible? But, having nothing better to propose, I weakly 
ve ge and I now find myself confronted by this appalling 

. It iss me at least a grain of comfort to reflect that 
aco il must take a large share of responsibility for the 
choice. 

Whatever be his subject, the particular duty of the James 
Forrest " lecturer is to treat it as an illustration of the bearing 
of science upon practice. He has to show how the visions of 
the philosopher become translated into the matter of fact of 
the engineer; how observations and theories which at first 
awaken only the intellectual interest of the scientific enthusiast 
are in time found to have application to the use and convenience 
of the man in the street. He has to show that if necessity is 
the mother of invention, science is often its foster-mother. And 
there is another side to the matter, for if the lecturer discharges 
his duty aright, he will show how practice pays back ite debt to 
acience ; how the progress of invention stimulates the progress 
of discovery ; how the laboratory owes as much to the workshop 
as the workshop owes to the laboratory. 

Time was when it might have been appropriate in addressing 
an audience of engineers to plead for the better recognition of 
science as the handmaid or mistress of practice. But there is 
no need to do that now. The service which each does to the 
other is recognised ; the beneficent reaction between them has, 
in late years especially, been too fruitful to escape universal 
notice, Whatever barrier used to be apparent has broken 
down. Day by day, one may say, more and more points of 
contact are found, more grounds of sympathy in sentiment, 
more opportunity for co-operation. To one who, like your 
lecturer, has his affections distractingly divided between physics 
and engineering, it is pleasant to note that not simply in educa- 
tion, but in language, in mental habit, in appreciation of experi- 
ment, and in many other ways, engineers become daily more 


* The '‘ James Forrest lecture, delivered before the Institution 
of Civil Engineers, April 20, 1899. 


and more akin to physicists, while students of natural science 
grow more ready and more able to observe nature from the 
standpoint of the engineer. There will always, we need not 
doubt, remain two extreme schools of intellectual activity, one 
caring only for abstract truth, the other with no interest save 
for what promises immediate application. But between those 
extremes you will find men of more catholic spirit, whose zest 
for scientific discovery is none the less keen because they have 
an eye to the uses to which some of it may be put. The achieve- 
ments in the world of practice of a Kelvin or a Hopkinson are 
as remarkable as their discoveries in pure science. I mention 
great names, but these are many lesser men who follow in their 
footsteps. 

Certainly it would be difficult to find & subject that is better 
fitted to illustrate the harmony of practice and science than this 
subject of magnetism. Indeed, so intimate is their contact and 
co-operation here that it would be hard, in giving any account 
of the subject, to draw a line between matters of industrial 
g/g and fruits of research. 

he applications of magnetism are older than the science—so 
old that they are lost in the mists of the remote past. If we 
cast our eyes far enough back they light on the traditional and 
shadowy figure of the Chinese imperial navigator Hoang Ti, 
who, some 24 centuries before Christ, is said to have piloted 
his fleet of conquering junks by the aid of a floating fragment 
of loadstone. eloadstone, a natural magnet composed of the 
magnetic oxide of iron, is found in the magnetised state at 
many places on the earth's surface, and notably at Magnesia, 
in Asia Minor, which led Euripides to call it the magnetan 
stone. Though the writings of Plato and Pliny and Lucretius 
contain many references to the distinctive properties of the 
loadstone and many curious legends concerning it, it is remark- 
able that neither the Greeks nor the Romans were aware of ita 
use in navigation. We are told in the Book of Acts that St. 
Paul, after staying three days at Syracuse, fetched a compass " 
and came to Rhegium, but any student of the institution will 
tell you it was not a mariner’s compass that he fetched. 

Though the uses of magnetism were unknown in those 
classical times, its abuses appear to have flourished then, as 
they do still. The loadstone was reputed to free women from 
witchcraft and to put demons to flight. A magnet pickled with 
the salt of the sucking-fish could draw water from the bottom of 
the deepest well. Iron rings magnetised by rubbing against 
a loadstone were a remedy for the gout, and the priests of 
Samothraoe, five centuries before the Christian era, are said to 
have made a tidy revenue by selling those ancient prototypes of 
the modern magnetic belt. The mysteries of etism have 
in all ages formed a happy hunting ground for lovers of the 
occult. Quackery and superstition have found it a name to 
conjure with. The fact that a thing is unintelligible has been 
held sufficient reason for dubbing it magnetic. It is no 
of my business to speak of ‘‘animal magnetism,” for what- 
ever elements of fact there are in the reported phenomena 
which go by that name, we may rest assured that with 
om eg they have nothing whatever to do. It is a 
striking fact that among our bodily senses we have nothing to 
help us to a perception of magnetic activity. The sense of 
sight may indeed be called a magnetic sense when regard is had 
to the principle that light is made up of electromagnetic 
waves, but you may put your hand or your head between the 
poles of the most powerful magnet and be unable to tell whether 
the magnet is or is not in action. We have no direct perception 
of the magnetic field, and there is no such thing in any legiti- 
mate use of the term as animal magnetism. 

According to one story it was Marco Polo, the Venetian, who 
brought the mariner's compass from China to Europe in the 
thirteenth century. Anyhow, it use was known then, though 
the attractive influence was wrongly localised, being ascribed 
to one of the stars in the tail of the Great Bear. The Provencal 
poet Guiot, in a MS. of the thirteenth century, tells at length, 
as if it were rather a new thing then, how a steel needle may be 
magnetised by touching it with a loadstone, and how when put 
atia a piece of straw and set floating it always points to the 
north : 


‘* Puis se torne la point toute 
Contre l'estoile sans doute." 


A famous letter of Peter Peregrinus written in 1269 contains 
a remarkably good account of the polar quality of the magnet 
and of its use in finding the north. By the time of Columbus 
the compass, with its divided card, was apparently & common 
appliance in navigation. It was during his first voyage to 
America in 1492 that Columbus discovered the variable deviation 
of the needle from the true north. The fact that the balanced 
needle does not lie horizontally, but dips, was discovered by a 
London instrument maker called Norman in 1576. 

We may take it, then, that applications of magnetism were 
known certainly 600, perhaps 5,000, years ago. But the science 
of magnetism is just 300 years old ; it dates from the publication, 
in the year 1600, of the treatise ‘‘ De Magnete” by William 
Gilbert. In that remarkable book the speculations of the 
schoolmen and the old wives tales which had gathered 
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Henry improved the winding of Sturgeon’s electro 
used it by means of a movable armature to sound a bell at a 
distance from the o 


about the subject were brushed aside, and the foundations of 
magnetic philosophy were laid on the safe ground of experi- 
ment. Gilbert showed, by means of a model globe out out of 
loadstone, that the behaviour of the compass needle was to be 
explained by regarding the earth itself as a great magnet, 
surrounded consequently by an ‘‘orbis virtutis "—a sphere 
of influence, or, as we should now call it, a magnetic field. 
Time would fail me to tell you of the many acute observations 
described by Gilbert, which entitled him to high rank among 
the founders of experimental science. Galileo, his even greater 
contemporary, said. I extremely admire and envy the author 
of De Magnete; and Dryden wrote this panegyric : 


** Gilbert shall live till loadstones cease to draw, 
Or British fleets the boundless oceans awe." 


This last line suggests the remark that if Dryden could see the 
nával estimates for the present year of grace—and of aspiration 
after general disarmament—he would surely have no misgivings 
as to the permanence of Gilbert's fame. 

It would be easy to occupy the whole of the lecture in telling 
of the subsequent developments of that first application of 
magnetism, the mariner's compass ; of the new problems which 
presented themselves when magnetisable metals—iron and 
steel—took the place of timber in the construction of ships ; of 
the analysis by Archibald Smith of the various disturbing 
influences which the magnetism of the ship exerts ; and of the 
inventions by which Lord Kelvin brought the compass to its 
present state of perfection and enabled correcting devices to be 
applied, by which the effects of the ship's magnetism are 
neutralised. In Lord Kelvin's compass we have a striking 
instance of the results that are achieved when profouud 
scientific insight works hand in hand with rare practical 
instinct and inventive skill. J wish I could dwell on so attrac- 
tive a theme, but I must hasten on to speak of other develop- 
ments and applications of the science of magnetism. 

The pivoted needle of the compass turns so that it may place 
itself in the direction of the lines of force of the magnetic 
field ; so long as no local disturbing cause acts, the field is that 
due to the magnetism of the earth. But Oersted discovered, 
in 1820, that if a wire conveying an electric current were 
brought near, the needle became deflected, because (as we now 
know) the current produces a magnetic field on its own account, 
whose lines of force encircle the conducting wire. Eleven years 
later Schweiger showed how this effect could be intensified by 
winding the conductor into a ooil, in the middle of which the 

ivoted needle was set, and thereby invented the galvanometer. 

e laws of the phenomenon were investigated by Ampére and 
by Weber, and thus the way was paved for the introduction in 
1857 of the needle telegraph by Cooke and Wheatstone. Our 
president has lately told us of their pioneer line 14 mile long, 
pert of which was revived by him and was used. as a relic of the 
year of the Queen's accession, to telegraph her Majesty's message 
to her scattered peoples on the day of her Diamond Jubilee. 
What that lusty infant, the telegraph, has grown to in the 
intervening 60 years you do not need to be told. "Taking 
British telegraphs alone, the expansion of which owes much to 
our president's fostering care, there are now considerably more 
than 1,000,000 miles of wire. Our distant colonies are bound 
to the mother country not simply by links of loyalty and mutual 
affection, but by material bonds of copper which have no small 
port to play in the building up of empire. 

The suspended needle, by which Cooke and Wheatstone gave 
practical application to the discovery of Oersted, did not long 
remain the sole, or even the chief, instrument in telegraphy. 
It was almost at once supplemented, and soon, to a great 
extent, displaced, by the family of instruments which depend 
on the attraction which an electromagnet exerts on a movable 
armature, instruments of which the telegraph of Morse was the 
first to take working shape. But Oersted's discovery met with 
& second great application at the hands of Lord Kelvin in 1858, 
when the problem of signalling ata remunerative speed through 
long ocean cables was solved by his invention of the mirror 
galvanometer, an invention which at the same time supplied 
physicists with an invaluable new weapon of research. His 
later invention of the siphon recorder allowed the delicate 
fluctuations of current, which constitute the signals in such a 
cable, to be registered as well as read. In che galvanometer 
the coil is held fixed and the magnet moves. In the Kelvin 
recorder the force between the two is still the operative force, 
but it is the coil that moves while the magnet is held fixed. 

Morse's telegraph was the practical fruit of the discoveries of 
Ampère and Sturgeon. Ampère had shown that pieces of steel 
might be permanently magnetised by placing them inside a coil 
of wire, within which & magnetic field was established by pass- 
ing an electric current through the wire. Sturgeon, in 1825, 
substituted a soft-iron core for the steel, and pointed out that it 
acquired strong magnetism so long as the current lowed through 
the surrounding ooll, but lost its magnetism when the current 

to flow. On establishing the current the iron core under- 
went, as he says, a transition from a state of total inactivity to 
vigorous polarity," and exhibited ‘‘an intensity of action far 
surpassing that of any known permanent magnet," Joseph 
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rator. From this the step was easy 
to the recording telegraph of Morse. Simplified into the 
** sounder,” this remains one uf the most ordinary appliances of 
the telegraphist, and the principle it embodies finds application 
in the Wheatatone automatic receiver, in the type-printing 
telegraph familiar to those who study the tape,” and in a host 
of other forms. 

Faraday's discovery, made in 1831, that a current of elec- 
tricity is induced in a conducting circuit when it is moved in a 
magnetic field, in such a way as to vary the number of lines of 
force which it encloses, led to the invention of the magneto- 
electric machine, where the movement of the armature of a 
permanent magnet is used to induce currents in a coil. This 
has found many uses. It was applied in telegraphy by 
Wheatstone as the 5 device in his step-by-step, or 
A BO, apparatus. Substantially the same principle formed the 
basis of the original telephone of Graham Bell. There the 
movement of an iron disc by the speaker's voice induced corre- 
sponding currents in a coil through the agency of 4 magnet to 
which the disc acted as armature, the movements of the disc 
having the effect of varying the magnetic field within the ooil. 
These currents passed to the distant end and gave rise to corre- 
sponding movements on the part of a second disc in an instru- 
ment which was an exact counterpart of the first. I. was old 
enough in 1876 to appreciate the charm of this weird and 
exquisite invention, and looking back now it seems, as it seemed 
then, alike in its novelty, in the vastness of its consequences 
and in the simplicity of its meaus, to be the most marvellous 
of all the wonder-compelling applications of magnetism. The 
magneto-electric method of generating telephone currente, intro. 
duced by Bell, gave place, in the hands of Edison and Hughes, 
to other and better means, but the receiving portion of the 
apparatus retains substantially the form which he gave it. The 
varying attraction for its armature of a magnet which is strength- 
ened and weakened by the transmitted currents is still used to 
cause the vibrations of the disc which convert those currents into 
speech. The latest advance in telegraphy, the achievement of 
Marconi in communicating between France and England with. 
out an intervening wire, is as much as any other a direct fruit 
of magnetic research. When an electric current comes into 
existence, the etic field which it induces around it does 
not sprvad through space instantly, but with a limited velocity. 
A current undergoing rapid oscillations, such as a discharge 
surging back and forth through two plates, consequently sets 
up magnetic waves of corresponding frequency which travel out 
into space with a velocity which is, in fact, the velocity of light. 
These waves of magnetic induction were pictured by the mathe- 
matical imagination of Maxwell; and they were demonstrated 
by the experiments of Hertz, who showed us how to detect 
their presence at points which might be fairly distant from the 
source. The researches of Branly and Lodge gave far more 
delicate means than Hertz had used to discern the arrival of 
these magnetic waves; and Lodge, who has devoted much 
attention to the subject, has also been successful in develop- 
ing appliances for sending and receiving signals over long 
distances by comparatively long - period waves of magnetic 
induction, using closed circuits at each end of the system, 
tuned into electric synchronism, so that the magnetic oscilla- 
tions sent out by one of them are detected by aid of electro- 
Magnetic resonance in the other. But the most striking 
success which has been achieved in this application of netism 
is Marconi’s use of short-period Hertzian waves to signal across 
the Channel from the South Foreland to Boulogne. Mr. 
Marconi is to be warmly congratulated on accomplishing this 
remarkable feat, which has arrested the attention alike of the 
public and of specialists, and had opened all eyes to the practical 
a, grt of this new telegraphy. 

t is interesting to note in ing, though it is scarcely 
relevant to my subject, that telegraphy by wavee of magnetic 
induction is the oldest telegraphy of all. Maxwell’s conclusion 
that the waves which constitute light are nothing leas than very 
quick-period waves of magnetic induction was abundantly verified 
by the work of Hertz, who succeeded in submitting artificial 
magnetic waves to the reflection, refraction, and polarisation, 
which we are familiar with in the case of light. Hence the 
heliograph, the venerable semaphore, and all the visual signals 
that have been used from the day when Eve first smiled to 
Adam, are examples of magnetic wave telegraphy, though I 
cannot claim them as fruits of magnetic research. In the use 
of that most delicate of electromagnetic receivers, the eye, we 
must admit that practice came before science. 

Faraday’s great discovery of the induction of electric currents 
by moving a conductor in a magnetic field of force led, as we 
have seen, to the magneto-electric machine. A permanent 
steel magnet served to produce the field, and the coils in 
which current was induced were generally weund upon an 
armature which revolved between the poles The early 
machines of Clarke and Pixii were improved upon by Wilde, 
who used a second machine to generate a current which was 


employed in magnetising the field magnets of the ‘first, From 
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this to the invention of the dynamo was a step so natural 
that we need not. wonder it was taken independently, and 
almost simultaneously, about the beginning of 1867, by no 
fewer than three inventors, Wheatstone, Werner Siemens, and 
Alfred Varley. Up to that time the magneto-electric machine, 
when considered from the engineer's standpoint as an engine for 
producing electrical energy by the expenditure of mechanical 
work, had been little more than a toy. But the abolition of 
permanent magnete, and the substitution of soft-iron cores 
excited by the current generated in the machine itself, con- 
stituted & revolution, and the dynamo became a means of 
applying power to generate electric currents on a grand scale. I 
do not mean that the change came all at once ; it is a far cry from 
the A Gramme of 20 years ago to the big dynamos of 
to-day with their 2,000 h.p. or 5.000 h.p. But the introduc- 
tion of the self-exciting Leid magnet was the decisive step 
which made the mechanical production of electric currents a 
pat o engineering—a large part, indeed, as it has since 
e. 

The dynamo machine underwent a course of improvement 
which was, in part, the necessary consequence of its design 
being seriously taken up by mechanical engineers, but in great 
part also the result of magnetic research. To no man did it 
owe more than to one who was lately taken from usin the 
fulness of his powers and in circumstances of peculiar sadness. 
John Hopkinson's contributions to the development of the 
modern dynamo were many, but I would specially refer here to 
his part in establishing the theory of the magnetic circuit. 
Though the idea of the magnetic circuit had been more or less 
vaguely present, mainly by analogy, in the minds of other 
thinkers, it was for the first time explicitly formulated in a way 
to command assent in a paper by the brothers John and Edward 
Hopkinson, and was further applied by them with remarkable 
effect to problems of dynamo design. A right appreciation of 
the principle of the magnetic circuit has been one powerful 
factor in the evolution of the modern dynamo. Another has 
been the advance which has taken place, through experimental 
research, in our knowledge of the magnetic qualities of iron. 
I shall endeavour, before we have done, to pass in rapid review 
some of the principal facts in magnetism with which the 
dynamo builder is concerned. 

Imagine a conductor wound into a coil which carries an 
electric current. Each of the lines of force, or, as we will rather 
call them for the present purpose, lines of magnetic induction 
due to the current, passes through the interior of the coil and 


returns into itself through external space. The path taken by 


these lines constitutes the magnetic circuit ; it is interlocked 
with the circuit of the conductor, and in this instance it fills 
all space, for the lines returning outside the coil are spread 
without limit. Imagine next that the coil is a long helix, and 
that it is bent round to form an endless ring. The lines of 
induction are now confined to the interior of the ring ; they 
still form a closed circuit interlocked with the circuit. of the 
conductor, but they now close themselves without spreading 
into outside space. If we strengthen the current in the coil we 
strengthen the induction in the magnetic circuit. If we fill the 
space within the coil full of one substance or another we find 
in general ey trifling variations in the induction within. But 
if one of the three metals—iron, nickel, or cobalt—be placed as 
a core within the coil, especially if the one chosen be soft iron, 
we find an enormous difference. The induction within the coil 
is then many times greater—it may even be thousands of times 

ter—than it was before the iron was put in. This familiar 
act is expressed by saying that iron and, in a lesser degree, 
nickel and cobalt possess exceptional permeability to magnetic 
induction. 

A core of iron, however strongly magnetised, would be of no 
service in a dynamo unless we imagine a gap to be cut in 
it, where the conductor, whose movement across the lines of 
induction is to produce current, can be placed. The practical 
function of the field magnets is simply to produce a strong 
induction in the narrow gap where the armature coils revolve. 
The business of the fixed coils, to which the magnetisation is 
due, is to establish a mixed magnetic circuit, forcing the 
magnetic induction not only through the iron, but across 
the much less permeable gap.  Hopkinson's discussion of 
the magnetic circuit showed how it might be arranged in the 
way most favourable to efficiency, and how, knowing the dimen- 
sions of the system and the magnetic quality of the iron, we 
could predicate what amount of magnetic induction would be 
set up in the gap by a given current in the field magnet's coils, 
and hence predetermine the behaviour of the machine. 

No sooner was the dynamo introduced than it was dis- 
covered that its function could be reversed. Given a supply of 
electric current, the dynamo, acting as a motor, would serve to 
convert the energy of the current into mechanical work. This 
nd up an immense additional field for the industrial uses 
of magnetism. I need not take up time by referring to matters 
of everyday observation. No one does not know how the 
dynamo, acting both as generator and as motor, has given us a 
new branch of engineering of so vigorous growth that it almost 
threatens to eclipse the parent stem. It has given us electric 


‘lighting and the electric distribution of power. It has taught 


us to harness Niagara, where I was glad to see that the engi- 
neers have still left some water, and other waterfalls, where I 
am sorry to think they have left none. It has created new 
metallurgical processes and new chemical manufactures with 
the aid of the electric furnace and the electrolytic vat. It 
given us electric railways and tramways, or, rather, it has 
given them to our neighbours on the Continent and our friends 
over the sea, for you will find more electric traction in a 
single American or Canadian city than in the whole of Great 
Britain. 

Faraday’s further discovery, that the induction of magnetism 
in an iron core by setting up a current in a surrounding coil 
would induce a current in a second coil wound upon the same 
core, was the parent of the induction coil and the transformer. 


(To be continued. ) 
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ST. PANCRAS ELECTRICITY ACCOUNTS. 


The following is the report of Mr. Albert E. Pycraft, 
chief clerk to the St. Pancras Vestry, on the working of 
the electricity and public lighting department during the 
past year. The revenue account, general balance-sheet, 
and statement of electricity generated, sold, etc., are also 
appended : 

During the year a sum of £22,445 was received from the London 


County Council, making a total amount of £184,930 received up 
to Dec. 31, 1898 Of this amount a sum of £13,872. 8s. 3d. has 


been repaid. Since the closing of the accounts sanction has been 


given for two further loans for £30,000 and £12,000 respectively. 
The capital expenditure during the year amounts to £32,936. 1s. Id., 
increasing the total expenditure on this account to £241,993. 
16s. 6d. From the present capital account items included in the 
accounts for 1897 for ** installations in public buildings and offices 
and telephone installation " have been omitted, in consequence of 
the London County Council taking exception to the amounts being 
borrowed under the. Electric Lighting Acts, stating that the 
expenditure under these heads '' must be treated as required for 
the domestic purposes of the Vestry, and must, if borrowed, be 
borrowed under the Metropolis Management Acts, with a shorter 
period for repayment according to the life of the work." Pending 
the decision of the Vestry on the matter the amounts expended for 
the purposes named have been transferred to suspense account. The 
groes reve: ue for the year amounts to £38,256. Os. 4d.. an increase 
over the year 1897 of 44. 908. Os 5d. ; the net profit after meeting 
all interest and repayment charges amounts to £4,175. 28. 5d., to 
which ie added the balance £1.717. 7s. 2d. brought forward from 
1897, making a net profit to carry forward of £5,892. 9s. 7d. It 
Bhould be borne in mind tbat during the past year the Vestry have 
twice made reductions in charges to consumers by introducing the 
maximum demand indicator system ; the charges by that system 
for the first half of the year being at the rate of 6d. per unit for 
the first three hours and 3d. per unit after, and for the second half 
of the year 6d per unit for 14 hours and 3d. per unit after. The 
charge for public lighting and the supply to public buildings was 
also reduced Id. per unit from June last—viz , from £d. to 4d. per unit. 
Theee concessions have materially reduced the income for the year, 
the rebates under the indicator system amounting to £3,300. The 
increase in gross revenue over the previous year in money value 
represents 14 6 per cent., but the total unite sold show an increase 
over the previous year of 31:3 per cent. A sum of £658. 188. 10d. 
is included in this account, representing the cost of works 
up to the close of the year for repaire and reinstatement 
consequent upon the damage done to the Vestry's mains 
and culverts by the gas explosion last August at Cumberland- 
terrace, Regent's Park. A further account for reinstatement 
charges amounting to £63. 12s. 4d. for work executed since the 
close of the year has been received, making the total coat of these 
works £722. lls. 2d., which sum the Vestry should now make 
application to be reimbursed, in accordance with the committee’s 
recommendation. The following table shows succinctly the pro- 
grees since the commencement of the electricity undertaking : 


Regent's Park Station. 
Year No. of Current sold to consumers, —No. of lamps, — 


end- on: (not ne public 13 applied for. 
ing street - lighting). nean - 
S a cernit Ed. Sd., and des. Axe. roe 
. pe ' 6d. per unit cent. 
£ s. d. £ s.d 16 c.p. 
1892 172 — 8167 7 8 9,990 82 11 
1893 238 384 11 6 9161 6 O 12,851 110 19 
1894 349 1,236 13 9 10,819 15 9 15,542 129 22 
1895 447 2,142 9 6 12682 6 0 19,195 139 37 
1896 530 2,490012 9 16064 4 5 21,51) 151 44 
1897 615 3.226 6 9 19,878 9 5 23,988 187 65 
1898 709 £6,524 12 3 18,199 10 3 27,5388 215 70 
King's · road Station 
1896 142 458 2 O 3,369 4 3 4,912 36 3 
1897 193 855 3 3 5,342 2 0 8282 69 13 
1898 275 1,890 7 9 5,255 1411 10,586 77 a 
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REVENUE Account, 


Dr. Generation of Electricity. £ s.d. 
Coal or other fuel, including carriage, 
cR £7,028 19 9 
Oil, waste, water, and engine room 
stores e e 586 12 0 
Proportion of salaries of engineers ... 443 19 2 
Wages ab generating stations 2.859 7 2 
Sundry petty expenses 71 8 l1 


Repairs and maintenance, as follows: 
buildings, £149. 8s. 61.; engines, 
boilers, etc., EI, O37. 58. 4d.; 
dynamoe, exciters, accumulators, 
etc., £528. 3s. 11d. ; other machinery, 
instruments, and tools, £167. 53. 5d. ; 
less received for old materiale, £35 


E T, TIR 1846 18 9 
— 12,836 19 11 
Distribution of Electricity. 
Proportion of salaries of engineers, 

BUG. i os ood ⁵ĩͤùÄ SUA e ERR TOS ved 352 18 5 
Wages of outdoor staff ............... — 784 5 0 
Repairs, maintenance, and renewals 

of mains of all classes, including 

materials and labour ............ ..... 1,843 0 2 
Rearranging public arclighting mains 3, 892 16 2 
Repairs, maintenance, and renewals 

of meters, switches, fuses, etc., 

on consumers’ promises .. es 423 8 2 
Water, etc., at sub-stations ............ 10 911 

— £7,306 17 11 
Public Lamps. 
p eiT a 230 17 5 
e 381 18 5 
Abten dings 561 4 11 
1,174 0 9 
To licenses and waylea ve . 26 14 0 
Rente, rates, and taxer | .................. —— eT 604 11 10 
Management Expenses. 
Salaries: engineer's department...... 1,140 4 2 
Stationery and printing 219 18 0 
General establishment charges......... 271 15 8 
— — 1,631 17 10 
Law and parliamentary charges . 38 12 10 
Special Charges. 
Insurances, eto. 017 3 
Expenses testing meters 6 6 0 
Expenses obtaining loans ........... ... 40 14 6 
Compensation claim........................ 5 0 0 
Hire and erection of temporary plant 246 13 2 
Dismounting and removing plant...... 96 3 11 
Expenses of rewinding consumers’ 
rre: P 194 5 0 
————— 869 19 0 
Total expendit ure . ã 24, 489 14 11 
Balance carried to net revenue account 13,766 5 5 
£38,256 0 4 

Cr. £ s d. 
Sale of current per meter at 6d. per B.T.U. ......... 21,278 11 0 
DEI 656 5 10 
Bite ð v 1511 8 4 
, e re etuesuse i rad qu 8415 0 1 

31,861 5 3 
Public lighting (sale of current and all main- 

tenance and capital charges F/ . . 5,978 19 7 
Indicator rentaliiiiê i . ã . 45 17 0 
Special chargeable works .... ............ . 36 8 5 
Fees for testing iastallationns s . T 15 10 6 
Rente receivable .................sse eem 40 15 2 
Proportion of office expenses chargeable to the 

lighting (gas department . ã 277 4 5 

£38,256 0 4 
GENERAL BALANCE SHEET. 

Dr. Liabilities. £ 8. d. 
Capital account—amount received ..................... 184,930 0 0 
On loan from bankerrrtr ... 48 518 19 3 
Sundry ered itorUUUU “ii . 2. 6237 4 3 
Amounts due under contracts . - 11,117 7 10 
Interest accrued on lone ã . 1,766 5 6 
Net revenue account . 5892 9 7 
Reserve fun Ik A444 22 4,000 0 0 

£262,462 6 5 

Cr. Assets. £ 8. d. 
Capital account—amount expended for works .. ... 241,993 16 6 
Stores in hand at Dec. 31, 1898: coal, £101. 

48. lld.; oils, waste, etc, £113. 128. lld. ; 

carbons, £6. 5a, 4d. ; general, £3,717. 7a. 24. ... 3,938 10 4 
Debtors for current supplied to Dec. 31, 1898, 

£13,775. 2a. 2d. ; leas deposit account, £199 ...... 13,567 2 2 
Sundry debtors .................. 2 ã .. 2 . 290 13 3 
Suspense account . e oss 2,596 1 4 
Cash in hand. 2 Sino E 67 210 


£262,462 6 5 
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STATEMENT OF ELECTRICITY GENERATED, SOLD, ETO. 


Regent's Park Station. 
Quantity poner (in Board of Trade units) ............ 1,534,006 
Quantit Ublic lampdttt; j ; 
sold 7 Private consumers (by meter) .. 1,277,04 1,506,136 
Quantity used on works and testing - room P 52,892 
Total quantity accounted fol . . 1,569 028 
Quantity not accounted for Z——ͤ—m r . 117 104 
Number of public lamuo/˖˖ n eevee e 106 
Total maximum supply demanded .. ........................ 19,339 
King’s-road Station. 
Quantity generated (in Board of Trade unite) ............ 748,879 
Quantity f Public lamps  ........ .......... esee 121,254 490.741 
sold Private consumers (by meter)... 369,487 i 
Quantity used on works and testing-room ......... ........ 65,428 
Total quantity accounted for ........... .......... e 556, 169 
Quantity not accounted for ........... ............. Med x ee Us 50,584 
Number of publio lamps .... ................... —— 91 
Total maximum supply demanded . ...... .................... 7,920 
HAMMERSMITH. 


At the meeting of the Vestry on Wednesday, the 
engineer, Mr. G. 6 Bell, submitted the following report 
on the results of the first complete year's working of the 
electricity department: 


Most satisfactory progress has been made in the undertaking, 
and there ie every indication that this progress will be continued 
during the next 12 months. The number of consumers has 
increased from 132, on March 25, 1898, taking a supply for 8,098 
8-c.p. lampe, to 275 consumers, with 19,390 8-c.p. lamps, on the 
corresponding date this year, and there are still 2,480 8 c.p. lamps 
being installed and nearly ready for connection to the mains. 
During the past year our first extension of generating machinery 
and mains has been nearly completed. "The contracts for new 
engines and machinery contained an ip: eir de to complete by 
October, 1898, but owing to the fact that the first set was not in 
working order until Christmas, we have been debarred from 
making any real use of tho same during the year just completed. 
In consequence of this delay the original plant was very much 
overloaded, a circumstance which seriously increased the working 
expenses. For the same reason the department was unable 
to connect ap a large number of consumers, who were com- 
pelled to wait until the new machinery was installed and in 
working order, thus resulting in a considerable loes of revenue, 
The department has received £1,957. 10s. for lighting and main- 
taining arc lamps in the public streets This sum represents the 
supply of 145,438 units of electricity, carbons, cleaning, trimming, 
and daily attendance on the arc lamps to keep them in working 
order, and also annual repayment of capital and interest thereon. 
As this amount works out at the low sum of only 34d. per unit, it 
is clear that profit has not been made by charging an exorbitant 
sum for public lighting—in fact, it has been done at practically 
cost price. With regard to the private lighting, the Veatry has 
sold 372,191 unite. producing a revenue of £7,181. 94. 5d., or an 
average price of 4 6d. per unit. This price is amongst the lowest 
in the London district. The total coet of supplying is £5,484 
(just under 24d. per unit), or 59:4 per cent. of our revenue, 
which leaves a gross profit of £3,749. 5s. 3d., or 40 6 per cent., 
towards paying interest and sinking fund charges. The average 
annual revenue derived from each lamp was 108. 10d., each 
lamp being used on an average 840 hours per annum. The 
whole of the generating machinery and distributing mains 
have been maintained in efficient working condition out of 
revenue, Owing to the coal strike we have been compelled 
to pay very much more for our coal, the total extra cost 
being £303. 93, or an increase of nearly 14 per cent. The 
gross result of the year's working shows a profit of £3,749. 5s. 3d., 
and, after the deduction of interest and repayment of capital, will 
leave a net profit of £1,420. Is. Io will be seen that these are 
excellent results, and I think the Vestry has every reason to be 
satisfied with them, considering that the period under review ie 
the first whole year's working. It will be borne in mind that each 
customer has to invest a coneiderable sum before he can use elec- 
tricity, and therefore, in my opinion, it would be prudent policy 
on the part of the Vestry to make a reduction in the charges to 
the pny ic, in order to induce them to avail themselves of the 
supply. In conclusion, I would observe that when the important 
extensions now in hand are completed, and after allowing for an 
ample reserve, the department will be in a position to supply a 
maximum of 30,000 lamps alight at one time, or a further number 
equal to double our present output. 


The engineer also appended a statement as follows: 


HAMMERSMITH VESTRY ELECTRICITY WORKS, HIGH - PRESSURE 
SUPPLY STARTED JULY 1, 1897. 


Analysis of Accounts for Year ending March 25, 1897. 


Capital expended to March 25, 1899 ..................... £72,425 11 6 
Revenue from electricity supply. . £9,138 19 5 
Revenue from meter rents and other sources ........ , £94 5 10 
Total eren nne FE isas £9,233 5 3 
Total cost of generation and distribution............... £5,484 0 0 
Gross profit before setting aside instalments for 

interest, depreciation, sinking fund, eto... . 43, 749 5 3 
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Percentage of coste to revenue, 59°4 per cent. 

Percentage of groes profit to capital, 94 per cent. 

Interest on loans for year, £1,370 1923. 7d. 

Amount of capital redeemed to date, £1,902. 

Percentage of capital redeemed to amount borrowed to date, 
2:85 per cent. 

Financial result after paying all charges, interest, and redemp- 
tion of capital for the year, etc., profit of £1,420. Is. 

Capacity of dynamos, March 25, 1899, 700 kw. 

M xi num load reached, 501 kw. 

Capital outlay per kilowatt, March 25, 1899, £100. 

Number of 8-c.p. lamps (motors, arcs, and incandescent), 21,825. 

Number of units sold, 517,629. 

Unite sold per lamp, 28. 

Revenue per lamp, 10e. 10d. 

Statutory price, 8d. 

Average price obtained: public supply, 31d. per unit; private 
supply, 4 6d 
The Electricity and Lighting Committee reported that the 

number of applications received for private lighting is 351 for a 

total of 23,442 lamps of 8 c p, the number of consumers already 

connected is 290, with 19.985 lampe; and the maximum number of 

lampe alight at one time is 17,013 (including street-lighting), 

and recommended that as from June 24 next the price for current 

supplied to consumers under Scale A be 64. per unit for one hour 

and 3d per unit thereafter, and that the charges for supply tu 

places of public worship, starting from June quarter, be 4d. per 

unit. 


— e 


LEGAL INTELLIGENCE. 


ALLEGED ! XTENSIVE ENGINEERING FRAUDS. 


At the Hyde Borough Police Court, on Thursday week, Henry 
Cleaver, of Southampton, described as an slectrical engineer: was 
charged on remand with obtaining money by false pretences from 
Meesre. Stanley, Davies, and Pollard, electrical engineers, Hyde. 
On the application of Mr. Jve Cooke, a sum of £9 found upon the 
prisoner when arrested was handed back to him. We extract the 
following from the Reporter : 

Mr. Bostock, for the prosecution, stated that the prisoner was 
charged with obtaining by false pretences a cheque of the value of 
a guinea from Measra. Stanley, Davies, and Pollard, and with further 
attempting to obtain from the prosecutors the sum of £25. The 
: prisoner described himself as a consulting engineer, but he thought 

e should be able to sati-fy the Bench that be was nothing of 
the kind, and that he was simply an impoetor. An advertise- 
ment appeared in the Electrica] Review of Feb. 3 this 
year to this effect: '' Electrical installation, generators, and 
engine, 100 kw., one boiler for the above, electric light- 
ing, etc., tenders required for the above either as a whole 
or individual portions. Full detai's and specifications can be 
obtained on application on enclosing a postal order for a guinea, 
which sam will be returned on receipt ofa bond fide tender. Speci. 
fications will be sent out on Feb. 6. H. Cleaver, coneulting engi- 
neer, 52, Bridge-road, S,uthampton.” The advertisement, observed 
Mr. Bostock, said that the guinea would be returned on receipt of 
a bond fide tender, so that really the deposit of a guinea with the 
prisoner was simply a guarantee that the person applying would 
tender. Prisoner gave hie address at 52 Bridge-road, South- 
ampton, but that was not a place of business, but simply a lodging- 
house where prisoner went to reside on Nov. 9 last year, and repre- 
eented himself as a gentleman of means. in receipt of £300 a year. 
In consequence of this advertisement Mr. Pollard wrote on Feb. 8, 
enclosing a cheque for one guinea, and asking for specification, 
which he subsequently received. The specification set forth: 
‘s Specification of electric installation to be erected at Reading, 
Berks.” But he (Mr. Bostock) should be able to show bt yond 
doubt that no such works were in course of erection, for if works 
of that description were being erected it would be necessary to 
submit plans to the local authority, and he had someone from the 
local authority preeent who would tell them that there was nothing 
of the sort. ter, the prisoner stated in a specification that the 
engines and foundations already existed, and had a good concrete 
bed, and any further work required for the foundations would be 
done by the present proprietors, so that tenderers need not go 
into that question, but merely give inclusive terms for fit“ing 
engine and dynamo in the place. Then there was a leafl-t 
which stated that visiting the aite of the installation could not 
be allowed for the present, and that no representatives of firms 
could be seen except by definite appointment No doubt the 
prisoner knew better than anyone else the reason why the leaflet 
was printed and attached to the specification. r. Pollard 
received a specification, and on March 4 the tender was sent in, 
which amounted to £4,880. From that time till April 13 nothin 
was heard from the prisoner, when he wrote saying that he should 
require a cheque for £25, and £25 more on signing the contract. 
On April 12 the prosecutors found several letters written and sent 
to different firma offering to give the work if they paid him £25 in 
some instances, and in others £10, etc. All the tenders were for 
the same work, and therefore the prisoner could not possibly give 
the work to more than one firm. He wrote letters on the 12th 
saying : ‘If you give me the £25 you will have the work "—and 
in one instance he succeeded in obtaining £25. Upon the 
receipt of the letter Mr. Pollard had his suspicions aroused, 
and enquiries were made, with the result that a letter was 
written to thé’ prisoner on April 14, and two days later he 


was arrested. It appeared that the prisoner was a bankrupt. 
If there was any truth in the advertisement, if prisoner had bad 
any instruction from anyone to do the work, it was the easiest 
matter in the world for him to have brought evidence. Besides 
having obtained a guinea from the prosecutors and two other firms, 
prisoner had obtained in addition something like 100 guinsas in a 
similar way. The guineas were only a guarantee that the firms 
wbo applied for specifications would tender. There was no need 
for prisoner to caeh the cheques, and when a bond fide tender was 
received it was his duty to return the money, but he had not done 
so in a single instance. There was a firm at Burton-on-Trent who 
would tell the B:nch that they had also sent a guine:, and in due 
course received a specification, and ultimately the prisoner wrote 
to them for £25 in the same way. Prisoner received a cheque for 
that amount, and he cashed it the following day. Another firm— 
the Chloride Electric Company, Clifton Janction Manchester— 
had sent a guinea for a specification, which had not been returned, 
and on April 13 they received a letter, dated April 12, asking for 
£10 down, and a further sum when the contract was signed. 
Fortunately the money was not sent. 

Mr. James Pollard (of the firm of Measrs Stanley, Davies, and 
Pollard). on going into the box, repeated evidence that has already 
been published. 

Croes examined by Mr. Cooke, Mr. Pollard stated that the 
advertisement that appeared in the Electrical Review conveyed to 
him that by sending a guinea for a specification be should have a 
chance of tendering for a bond fide iostallation. If prisoner were 
a coneulting engineer he would be paid by the persons for whom 
the specification was made. 

Mr. Cooke: Was it not probable enough that a scheme could be 
in existence for a place to be erected at Reading ? 

Mr. Polla:d: I do not know. 

Mr. Cooke: Is it not possible that a person might have a scheme 
in his head, but before he does anything he muet have tenders 
applied for in different sections before the work is carried out ? 

Mr. Pollard: It would be madness for anyone to ask for an 
electrical plant unless he were putting up a building I did not 
eend the £25 asked for by prisoner because I found out that he 
was a swindler. The foundation that the prisoner alleged in his 
specification to have been put in at Reading was not in. I shall 
prove that it was not in, and that was the reason why I issued a 
warrant. 

Johu Adams, stationer and bookseller, carrying on business at 
49, Oxford-atreet, Southampton, gave evidence as to the insertion 
of the advertisement on behalf of the prisoner. 

Frank William Adams, printer, 10, Bernard street, South. 
ampton, son of the last witness, said that on Jan. 31 the prisoner 
called upon him and asked him to quote a price for printing 50 
specifications. Prisoner subsequently gave instructions to insert 
'* Works to be erected at Reading, Berks." Witness gave him 
a revised proof, and two days later prisoner instructed him to 
print 70 copies of the apecification, and also to attach a leaflet to 
it. He had not been paid for the specifications 

Richard Lloyd, building inspector, Reading. said that no plant 
of works to be erected by prisoner at Reading had been submitted 
to the local authorities. If such works were to be executed it 
would be necessary to submit plans. He had heard it stated b 
the prosecution that the engine and foundations of the sup 
works existed, and that it bad a concrete bed, but he did not know 
of anything of the kind at Reading. 

Jane Rebecoa Turner, of 52, Bridge-road, Southampton, stated 
that the prisoner came to lodge with her on Nov. 9. Heremained 
with her up to the time of his arrest, and went under the name of 
H. Cleaver. Latterly a large number of letters bad been delivered 
at the house, daily, addressed to the prisoner. 

Holland Robert Edward Dell, secretary to the Chloride 
Electrical Storage Syndicate, Limited, of Clifton Junction, 
Manchester, stated that on Jan. 28, in consequence of an adver- 
tisement in the Electrical Review, hia firm wrote to the prisoner 
and sent a postal order for a guinea, and he received, ia reply, 
a post card acknowledging the receipt of the order, and stating 
that the specification would be sent to the company on 
Feb. 6. On March 3 his firm tendered for the work, and received 
the following letter from the prisoner: ‘‘I am prepared to 
place the order for the above as per your tender. on tbe under- 
mentioned conditions—namely, that you send per return a cheque 
for £10 with the promise to pay another £15 more on the contract 
being signed, such contract to be signed by my clients and your- 
selves within 14 days from agreement thereof, otherwise the £10 
to b» returned, and the matter to be considered void unless other- 
wiee arranged. On receipt of your cheque I will at once forward 
contract for your perusal, and arrange a personal interview in 
order to settle all matters of detail. Kindly let me have reply by 
return, and state if you are prepared to adopt the association's 
atandard clauses.” The letter was not answered and the firm 
received a telegram on April 18, saying '' Please let me know your 
decision — Cleaver.” 

Henry Watts Cash, of the firm of Cash, Robinson, and Co., 
Burton-upon-Trent, electrical engineers, gave similar evidence, 
and stated that on March 4, after having received specification, he 
sent in a tender complying with all the conditions set forth in the 
specification. Nothing further was heard from the prisoner until 
April 14, when he addressed a letter to the firm stating that he 
would place the order re tender for electrical installation on certain 
conditions. "The conditions tallied with thoee asked to be agreed 
upon from other persons. As a result of the communication he 
forwarded £25 to the prisoner, and a reply was sent back saying 
that the cheque was to hand, and that he (prisoner) would be in 
Manchester in the course of a few days, when he would call upon 
the firm. Both the guinea and the £25 had been cashed. 
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Fred Smart, of 62, Market-street, Manchester, an expert in 
handwriting, stated that he was of opinion that all the documente 
that had been submitted were written by one and the same person. 

Detective-Sergeant James Dixon gave evidence of receiving 
prisoner into custody on April 19 from the Southampton police, 
together with a large number of documents. On being charged, 
prisoner replied '' It’s all right.“ 

Defending the prisoner, Mr. Cooke laid stress on the fact that 
the case was of such a character that it was the duty of the Bench 
to ascertain from the evidence adduced for the prosecution whether 
there was a prima facie case or not. 

The Chairman said the Bench thought there was a primá facie 
case, 

Prisoner, on being charged, stated that he had no intention of 
fraud whatever. The thing was part of a definite scheme, and he 
could prove it. 

The Chairman: You will have to take your trial at the next 
Quarter Sessions on both charges. 

Bail was fixed for prieoner, himself in £50 and two sureties 
of £100 each. 


COMPANIES’ MEETINGS AND REPORTS. 


BROCKIE-PELL ARC LAMP, LIMITED. 


The third ordinary general meeting of the shareholders of this 
Company was held at Winchester Houee on Monday, May 8. 
Lord Suffield presided, and said he could not expect to see 
smiling faces there. The directors had had no end of difficulties 
to contend with, some of which the shareholders already knew of, 
and some of which they would no doubt hear of in the course of 
the proceedings, but he felt satisfied that in a short time, gies 
next year, they would be able to show a better state of things. 
He was bound to say that they owed this better outlook to the 
efforts of Mr. Shrimpton, who had been appointed at a rather 
Critical time, and as the result of the deliberations of a committee 
of the largest shareholders called together by the directors for the 
purpose of finding someone to take the place of the late managing 

irector. After Mr. Pell left they went through various other crisee, 
but the chairman had received great assistance from Sir F. Dixon- 
Hartland and the other directors. They saw a light now. Bat 
among the t difficulties they had to contend with was the 
difficulty with the licensees from the old firm of Brockie- Pell and 
from the company, Messrs. Johnson and Phillips, who had given 
them infinite trouble. They had taken openly before the whole 
world the inventions of Brockie-Pell, which the Company had 
bought, and sold them as their own. At last they had been 
brought to admit their mistake, sothat there need not be any further 
legal proceedings on that score. In conclusion, he referred to the 
increase which bad been in the number of orders the Company 
had received. In 1897 they had 535 orders ; in 1898, 831 ; and in the 
firat four months of 1899 358. In 1897 they sold £9 609 worth of 
lamps, and in 1898 £17,255. He thought this bore out what he 
had already said, that the Company was in a very prosperous con- 
dition. Considering that they had been working desperately uphill 
the result was very satisfactory. Under the present management, 
if they were left alone, they would make the Company a great 
success. He moved the adoption of the report and accounts. 

This was seconded by Sir F. D. Dixon-Hartlaud, M.P. 

Mr. Alexander L. Waugh said he intended to propose that the 
report be not adopted, and that the present board of directors be 
asked to resign. It seemed to him extraordinary tbat the report 
aud accounts made up to Dec. 31 were not sent out to tbe share- 
holders until April 30, and that no time bad been given to obtain 
proxies. He could not help congratulating the Board on the 
cheerful and optimistic tone of the report. They showed iu the 
accounts a loss of £1,496, but there was also a sum of £500 which 
had been received for the sale of patent rights, and another of 
£675 received from persons for infringements. If these two 
items were taken away, the real loss would have been £2,671. 
This would represent a great amount, not less than the 
£4,000 lost in the previous 17 months. What tbey wanted, 
was a manager who possessed a practical knowledge of 
the particular business of the Company. However good a 
business man Mr. Shrimpton might be, he was lacking in the 
first qualification for the post. He was delighted to find that the 
Prince of Wales bad patronised the Brockie-Pell lamp, which was 
beyond doubt the finest in the market. It was the only order 
that had ever been secured by the influence of the Board, and this 
order was probably very small. He asked the shareholders to 
support him in his refusal to adopt the report. The Company 
could be very well managed by three directore at fees of 50guineas 
each a year, along with the electrical engineer at the works and a 
competent secretary. 

Dr. Fagan said before the report was adopted he would ask 
whether Mr. Brockie had left the Company or whether it was 
proposed that he should do so. 

Mr. W. Boner having at this juncture seconded Mr. Waugh’s 
amendment, 

Mr. Clements wanted to know what the exceptional difficulties 
were which had affected the actual expenses for the past year. If 
Mr. Brockie were present, he thought the sbareholders would be 
very glad to hear what he had to say. 

Mr. Brockie said he had no fault whatever to find with the 
directors, except in attempting to eliminate the technical element 
from the business altogether by taking away tbe authority of the 
engineer from the control of the works. A dual control was not 
wanted. It was all very well in theory, but iv did not work in 


practice. A technical man who understood the business must be 
allowed to attend in his own way to the technical part of the 
manufacture of the lampe. The fatal fault in this respect was 
repeated when Mr. Shrimpton, who was a most energetic and 
clever business man, was appointed. He had usurped every piece 
of authority in the works. Let Mr. Shrimpton stick to the buei- 
ness part of selling the lampe, but let him or some other engineer 
attend to the technical part of the work. He had spent £1,500 
out of his own pocket, practically for the benefit of the Company, 
in regard to the automatic lathe. This was a fait accompli, and he 
hoped they would make money out of it. 

Dr. Fagan said no one could look at the report without seeing 
that there was an element of a profitable businees in the concern 
if it were only properly conducted. With good management and 
avoidance of discord, there was every reason to believe that every- 
thing would be placed on a thoroughly sound basis. 

Sir F. Dixon-Hart!and assured the shareholders that there was 
no desire on the part of the directors to cling to office. They felt 
that under their management the results had not been as satis- 
factory as they might have wished. They had hoped to bring 
things round in such a way that the shareholders would, at any 
rate, have concluded that they had done their duty before leavi 
the board. The £500 referred to by Mr. Waugh was in last year's 
balance-sheer, and of the £675 received for infringemente, there 
had been paid pearly £400 for legal expenses. They would there- 
fore see that there was not much of ə net gain. The friction 
between the manager and the engineer involved the whole question 
of the success or failure of the Company. It was the whole cause of 
the Company's troubles. Mr. Pell and Mr. Brockie could not get on, 
and Mr. Pell found he could not stop as managing director. Mr. 
Brockie did not get on any more with Mr. Shrimpton than 
with Mr. Pell. Tbe directors accordingly felt it absolutely 
necessary to make a change, and by the appointment of Mr. 
Shrimpton & great improvement had been brought about. Did 
the shareholders wish that the directors should manage the busi- 
ness, or that Mr. Brockie should do this? With the present 
management the Company could be made a success. They had 
more work now than they could do in their present factory, and 
would have to take larger premises. 

Mr. Waugh: Is it a fact that the works at present are fully 
employed, and that every room is being used ? 

Sir F. Dixon.Hartiand : Yee, and not only is every room full, 
but there is difficulty in getting goods out because we have not 
sufficient room for our work. 

Mr. Shrimpton haviog described the condition in which he 
found things when he commenced his duties, 

Mr. Brookie warmly replied to these and to other criticisms. 
He denied that he had not properly carried out his duties. Sir 
F. Dixon. Hartland had stated that he (Mr. Brockie) wanted to 
control the Company. He did not, because he was not a business 
man. He did want, however to manage the technical and working 

art. 

f After further discussion the resolution was put, when 29 hands 
were held up in its favour and 32 against. 

A poll was then demanded by the chairman. This, in spite 
of a warm protest from Mr. Waugh, who suggested that the 
meeting should be adjourned, was at once proceeded with, with 
the result that 27,000 votes were recorded for the resolution, 
and 21,000 against. 

The resolution having been declared carried, Lord Suffield 
was reappointed a director. 


NEW GENERAL TRACTION COMPANY. 


Oa Monday the third annual general meeting of this Compan 
was held at the Cannon-street Hotel. Captain F. Pavy presided, 
and said he need only detain those present a few minutes, for 
as regarded the operation of the Company itself, this had been 
summarised pretty well and pretty fairly in the report. [This 
appeared in our issue of May 5.] Commenting upon the more 
important details contained in this, he said it had been recom- 
mended to pay a dividend on the preference capital. One 
hundred and ity thousand pounds was outstanding, and ab 
6 per cent. this amountei to £9,000, which left them with 
£6 212 4s. 10d. to carry forward to next year, as against the 
44.495. 128. 9d. brought in. He thought they would see that the 
condition of the Company was very satisfactory. He referred 
with satisfaction to the interest the company bad in three 
different undertakings—namely, the Douglas Tramway (Isle of 
Man), Coventry, and Norwich. It was true that moet of the 
cities in England were carrying out works of their own, bub 
where they wanted improvements made, and where it was nob 
always easy for them to raise money, ib was far better for them 
to put themselves in the hands of a company like that, and come 
to an agteement as to what they required to have done, so that 
the company might bear the reeponsibility of building not only 
the tramway, but making such improvements as the city might 
desire. In puti ing up these electric tramways, the Company had 
adopted the Westinghouse system. He pe-sonally had been 
connected with Mr. Westinghouse for something like 20 years; 
be had been a director of his brake company, and for some seven 
or eight years had practically the control of the Westinghouse 
Electric Company, started quite quietly in London. This 
company had made great progrees, and what he was going to 
lay before the meeting showed not only what work the Westing- 
house Company was doing, but wbat progress was going on in 
ee with regard to electric traction and work. They had 
had a large contract with the Metropolitan Electric Company 
for their worke at Willeeden, a large contract with the, City of 
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London Electric Lighting Company, and with the cities, they 
had had contracte with Plymouth, Glasgow, Bradford, Halifax, 
Hull, Dudley, Liverpool, Swansea, Manchester, and Aberdeen. 
This showed better than anything else could how electricity was 
progressing in England. Mr. E. A. Hopkine, their managing 
director, who knew more than he (the Chairman) did about the 
United States, would tell them that there. probably, if a town or 
city of 6,000 inhabitants had not an electric tramway or an 
electric lighting plant, they would think it was‘a disgrace. But 
in England progress was now being made. Perhaps the want of 
energy had been caused by our not having had any large electric 
manufacturing works. But even that would be remedied shortly, 
for he apprehended that the Westinghouse Company, which 
hitherto had been getting all its plant from Pittsburgh, where 
Mr. Westinghouse employed 5,000 men iu his electrical works 
alone, would in a short time have a factory started in London. 
He (Captain Pavy) did not think he would be divulgin 


any 
secret when he said that arrangements were now being made for 
thie, and they would be able to manufacture their own plant 


there Having briefly alluded to the issue of new capital, he 
moved the adoption of the report and statement of accounts. 

Baron Emile B. D'Erlanger seconded the motion, which was 
unanimously carried, and a dividend at the rate of 6 per cent. on 
the preference capital declared. 

The Chairman then proposed, and Baron Emile B. D'Erlanger 
seconded, the re-election of the Hon. Arthur G. Brand as a 
director of the Company. 

This having been carried, meetings of the several classes of 
shareholders were held, at which resolutions were passed consent- 
ing to the creation and issue of 20,000 new preference shares. 


- 


WEST COAST OF AMERICA TELEGRAPH COMPANY, 
LIMITED. 


The ordinary general meeting was held at Wincheeter House 
on Tuesday last. 

Mr. J. Deuison Pender, who presided, referred to the standstill 
in the trade on the west coast of America generally, and to the 
fall of about 33 per cent. in the rate of the Valparaiso exchange 
in London. A better feeling had, however, taken place between 
the Argentine Republic and Chili, and if the relations between 
thoee two States would settle down permanently, better trade 
would result. If there was a better feeling and a steadier and 
improved exchange, they would benefit by it. 

Sir A. Cattell seconded the motion for the adoption of the 
report, which was carried unanimously. 


WESTERN AND BRAZILIAN TELEGRAPH COMPANY, 
LIMITED. 


The half-yearly meeting of this Company was held at Winchester 
House on Wednesday last, Mr. W. S. Andrews presiding. 

The Chairman said the working expenses were not quite satis- 
factory, showing an increase of £5,400. Coal bad cost £799 more, 
owing to the strike. Anotber disadvantage of the coal they bad 
been forced to purchase was that it was not productive of the 
same horse-power that was obtained by using Cardiff steam coal. 

Mr. D. H. Godsall seconded the adoption of the report and 
accounts, which was carried. 


BRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED. 


The half-yearly meeting of this Company was held on Wednesday 
at Winchester House, E C., Mr. W. S. Andrews presiding. 

The Chairman said the position of affairs was very satisfactory, 
the accounts showing the prosperous condition in which they 
were. The arrangements for bringing them into closer com- 
munication with the otber lines were working well. Referring 
to statements that the Lisbon-Madeira and the Madeira -St. 
Vincent cables were faulty, he said no attempts had been made 
to repair them as it was not advisable to disturb cables laid in 
deep water as long as they would continue working. It was 
stated that the cables were failing in electrical value. The fact 
was that their cables were not getting younger. 

Mr. J. D. Pender seconded the adoption of the report, which 
was unanimously adopted. 


OSWESTRY ELECTRIC LIGHT COMPANY. 


The fourth annual general meeting of this Company was held on 
the 18th inst.. Mr. A. Wynne Corrie presiding. 

The annual report, which was adopted, stated that the profits 
for the year amounted to £244. 28. 4d. They now supplied 90 
installations, compared with 50 in the previous year, while their 
profits last year were £244, against £134. Last year they 
generated 25,000 units; this year it was over £31,000. A dividend 
of 4 per cent. was declared. | 
. Mesers. Josiah Jones and R. Rhys Lloyd were re-elected 
directors, and Mesars. Williams and Nicholson auditors. 


n —.. —.. 


W. T. Glover and Co., Limited. — This company announce an 
issue, ab par, of £60 000 44 per cent. first mortgage debenture 
stock. The list will open on the 16th inst., and will close at or 
before 3 p.m. on the 18th inst. Full particulara of the issue will 
be found in our advertisement columns. 
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CONTRACTS FOR ELECTRICAL SUPPLIES. 
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CONTRACTS OPEN. 
Taunton.—The Corporation invite tenders for various plant by 


June l. 


Birkenhead. —The Corporation invite tenders for 100 electricity 
meters by 26th inst. 


Edinburgh.—The Corporation invite tenders for two steam- 


driven fans for induced draught by May 22. 


Madrid.—The Public Works Ma ei on invite tenders for 
ers by June 14. 


Sappemeer (Holland). —The Municipality invite tenders for the 


erection of central electric lighting station by June 1. 


Bridgend.—The Urban District Council invite tenders with a 


view to the transfer of their provisional order by 19th inst. 


Paris. — The Post and Telegraph Department, Rue de Grenelle, 
103, invite tenders for 240,000 porcelain insulatore by May 25. 


Glasgow.—The Corporation invite tenders for the supply of 


carbons and cables for the coming year. Tenders by 17th inst. 


Lisben.—The Mozambique Company will receive at their offices 


in Lisbon tenders for the erection of electricity works by July 10. 


Edinburgh.—The Council are prepared to receive tenders for 
the supply of copper strip for electric conductors. Tenders by 


May 15. 


King's Lynn.—The Corporation are prepared to receive tenders 


for the electric wiring and fittings of the Lynn Technical Schools 


by May 16. 
Southampton. —The Corporation invite tenders for motorcars 


Tenders before 
une 5, 


Almden (Ciudad Real) Spain.—The Municipality invite tenders 


for the installation of electric light and the working of the same 
for 20 years. 


Tenders by May 19. 
Hackney.—The Electric Lighting Committee of the Veatry 


invite tenders for trenching, troughing, cables, joint-boxes and 
jointing, and house services, by Juue 13. 


Talavera do la Reina (Toledo, Spain).—The Municipality 
invite tenders for an electric lighting installation and the working 
Tenders by May 20. 


St. Panoras.— The Vestry are prepared to receive tenders for 


supplying about 22 miles of lead-covered armoured cables of 


various sizes. Tenders by 12 noon on 23rd inst. 


Darlington. —The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same, at 
their electric generating station. Tenders by May 30. 


Paris.—' The Post and Telegraph Department, Rue de Grenelle, 
103, invite tenders for paper-insulated cables as follows: 464 miles 
in three lots and one lot of 93 miles. "Tenders by May 18. 


St. Panoras.—The Vestry are prepared to receive tenders for 
supplying and fixing additional plant st the Regent's Park 
electricity works, cumprising dynamos, engines, etc. Tenders by 
12 o'clock noon on May 16. E 

London.—The Asylums Committee of the London County 
Council invite tenders for the installation of telephones, fire- 
alarme, tell-tale clocks, and call bells at the Heath Asylum, 
Bexley, Kent, by May 31. 

Almaden del Azogne (Spain).—Tonders are invited for an electric 
lighting installation, and the preliminary deposit required is £60 
to £100. Specifications, etc., are to be obtained from, and tenders 
addressed to, the Syndaco of the above town by noon on May 19. 


Tarifa (Spain).—Tenders are invited for public electric light 
installation, and working of the same for 20 years. The depoeit 
required is 5 per cent. of the tender. Specifications, etc., are 20 
be obtained from, and tenders addressed to, the Syndaco, Tarifa, 
Spain. 

Blackpool—The Tramways Committee invite tenders for the 
construction of 10 bogie tramway cars. The type of car required 
can be seen and specification forme abtairied on N to 
Mr. John Lancaster, tramway manager, Blackpool. Tenders by 
20th inst. 


Liverpool. —The Select Vestry invite tenders for the renovation 
and extension of the telephonic and fire-alarm communications of 
the workhouse, Brownlow-hill. Specification may be seen at the 
office of Mr. H. J. Hagger, vestry clerk, Brownlow-hill, Liverpool. 
Tenders by 15th inat. 

Russia.—The Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty's Consul at aganrog, stating that 
tenders are invited by the Municipality of Kertch for the supply 
of materials for the conetruction of electric lighting plant and 
tramways in that town. 

Bexhill.—The Urban District Council invite tenders for the 
erection of an electric lighting station and chimney shaft in 
Bexhill. Specifications, etc., may re inspected at the Town Hall 
or at the offices of Mr. A. H. Preece, 13, Queen Anne's.gate, 
Westminster, S. W. Tenders by 12 noon on May 15. 


Teneriffe. —Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. 
deposit required is about 776,214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 
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Glasgow.—The Corporation invite tenders for small iron 
castings for one year from 31st inst. Specification, etc., may be 
obtained on application to Mr. W. A. Chamen, engineer, 75, 
W aterloo-street, Glasgow, on payment of £1. Is., which will be 
Pam on receipt of a bona fide offer. Tenders by 10 a.m. on 

th inst. 


Islington. — The Guardians invite tenders for the installation of 
the electric light ab the new infirmary for the parish at Highgate- 
hill, Upper Holloway. Particulars may be obtained from Mr. 
William Smith, architect, 65, Chancery-lane, W.C., up to May 20 
spon depositing £5, which will be returned on receipt of a bona 
fide tender. Tenders by June l. 3 


Darlington.—The Corporation invite tenders for the various 
works required to be executed in the erection of buildings to be 
used as an electric lighting station in the borough. Specifications, 
etc., may be obtained on payment of £2. 28. (which eum will be 
returned on receipt of a bona fide tender), from the Borough 
Surveyor, Town Hall, Darlington, on and after 15th inst. Tenders 
by 30th inst. 


London.—The Guardians of St. Mary, Islington, invite tendere 
for works of installation of the electric light at the new infirmary 
for the parish at Highgate-hill, Upper Holloway. Specifications, 
etc., may be obtained from Mr. William Smith, architect, 65, 
Chancery-lane, W. C., up to 20th inst. upon depositing £5, which 
will be returned upon receipt of a bona fide tender. Tenders by 
ll a.m. on June 1. 


Enniskilien.—The Urban District Council invite tenders for 
supplying and fitting up gas-engine, dynamo, and complete electric 
light installation for lighting New Town Hall, Enniskillen. Speci- 
fications can be seen at the officeof Messrs. Anthony Scott. M.S.A., 
and Wm. A. Scott, A. R. I. B. A., architects, 16, William-street, 
Drogheda, or at the Town Clerk's Office, Enniskillen. Tenders by 
12 noon on 22nd inst. 


Hampstead.—The Vestry invite tenders for the supply, delivery, 
and erection of electrical pisos including steam alternators and 
engines, switchboard panels, boilera, feed-water heaters, vertical 
steam feed pumpe, exciter, water-sofiening plant, air pump and 
condenser, Green’s economiser, and overhead travelling crane. 
Particulars may be had of Mr. A. P. Johneon, vestry clerk, to 
whom tenders must be sent by 12 noon on May 18. 


Crewe. — The Corporation invite tenders for supply of boilers 
and economisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, travelling crane. Specifi- 
cations, etc., may be obtained from the Borough Engineer, Crewe, 
or from the engineers, Mesars Hopkinson and Talbot, 26, Victoria- 
street, London, S.W., and 29, Princess-street, Manchester, on 
payment of £2. 2e., which will be returned on receipt of a bona 
fide tender. Tenders by June 1. 


Fleetwood.—The Urban District Council invite tenders for the 
following: (Section 1) cast-iron lamp pillars and brackets; (2) 
street lamps for electric incandescent street lighting ; (3) arc lamps 
and posts; (4) installation of wiring, switohboarde. lampe, etc., 
for the electric lighting of the town hall, Fielden free library, 
public market, and slaughter. h»uses. Specifications, etc., can be 
obtained from Mr. Thomas Barton, Ainsworth-street, Blackburn, 
on payment of £2 23., which sum will be returned after a bona fide 
tender bas been received. Tenders by May 16. 


Prestwich. — The Committee of Visitors of the Prestwich County 
Lunatic Asylum invite tenders for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
storage batteries, and wiring for an electric light installation. 
Firms desiring to tender are directed to send their names, with 
a statement of the parts of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princess-street, Manchester: 
or to Messrs. Hopkinsons and Talbot, 26, Victoria-street, London, 
S. W. They will then be informed when the specifications are 
ready for iesue. 

London, 8.W.—The Veetry of St. Mary, Battersea, invite 
tenders for the supply and erection and the carrying out of work 
in connection with the electric lighting of the parish to apecifica- 
tions as follows : (Specification No. 1) feeders. distributing mains, 
and are light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamos and engines. Specifications, etc., 
may be obtained from the Veetry Clerk, ab the Municipal Build- 
ings, Lavender hill, S. W., on payment of £3. 3s. for each speci- 
fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, West- 
minster. Tenders by 12 noon on June 7. 


RESULTS OF TENDERS. 


Bolton.—The tender of the Edison-Swan United Electric Com- 
pany for three sub-station switchboards has been accepted. 


Brighton.—The Town Council have accepted a tender from 
Messrs. Babcock and Wilcox, at £2,898, for the supply of two 
water-tube boilers, with fittinge. 


Aberdeen.—The tender of Messrs. Gall and Walker has been 
accepted for the supply of bases for the central poles required in 
connection with the electrical equipment of the Woodside section at 
£192. 10a. 

Derby.—The Electric Lighting Committee have accepted the 
tender of the London Crane Works, Slack-lane, Derby, at £195, 
for the, supply and erection of an overhead hand crane at their 
electric, station, Sowter-road, 


Dundee. — The Electricity Committee have agreed to take 
British- made engines and dynamos as offered at the following 
prices viz.: Contract No. 12, £5 550; Contract No. 14, 44. 900. 
It is stated that these prices are about £700 higher than those 
previously contracted for, but they are British made. 


Derby.—The Electric Lighting Committee have accepted the 
following tenders: For excavating and building the foundations 
of extensions to the engine-house, boiler-house, and retaining 
wall at the electric lighting station, H. Vernon, £20,230. 8s. 8d. ; 
for transformers, the Electric Construction Company, Limited, at 
scheduled prices for one year. 


Kingston.—The Lighting Committee have accepted the following 
tenders: For psinting the outside of the electricity works, Lane 
and Son, £14. 153.; Siemens-Belliss 200-kw. alternator, Siemens 
Bros., £2,100; Siemens Bros., low-tension, concentric, lead- 
sheathed and steel-armoured cables, £342, £580, and £820 per 
mile according to the size required (the last two contracte are 
subject to the sanction of the Local Government Board for the 
necessary loan for the purpose) ; Siemens Bros , one mile of high- 
tension jute-covered cable, £277. 


BUSINESS NOTES. 


Belfast. The total sum to be applied for on account of the 
electric light extensions is £75,000. j 

B. idlington.— The Urban Council have decided to erect a 
Beaman and Deas refuse destructor. 

Farnham.—A special meeting is to be held to discuss the 
electric light question in all its bearings. 

Waterloo-with-Seaforth.—The public electric lighting is to be 
discontinued during the summer months. 

Bury St. Edmuods.—We learn that the work at the electricity 
station will be completed by the end of October. 

Camberwell.—The report of the Electric Lighting Committee 
of the Vestry, referred to in our last issue, has been adopted. 

Morecambe Elect:io Launch and Power Syndicate, Limited. 
This Company bas been registered with a capital of £3,000 in £1 
shares. 

Llanelly.—An application from the National Telephone Com- 
pany for permiesion to lay a cable in the main sewer is before the 
Council. 

Burnham.—A memorial is being prepared asking the Mayor to 
calla meeting of the ratepayers to discuss the proposed electric 
lighting scheme. 


Barnsley.—An extension of the electricity distributing mains 
from the top of Victoria-road fur a short distance along Sackville- 
street is proposed. 

Derchester.— No action is to be taken at the present time with 
regard to various communications received relating to the electric 
lighting of the town. | 

Redruth.—The Gas Committee of the Council have decided to 
ask the company for terme, and also to communicate with an 
electric Fighting firm. 

Bexhiu.—Mr. A. H. Preece is acting as the adviser to the 
Urban District Council in connection with the erection of an 
electric lighting station. 

West India and Panama Telegraph Company, Limited. —The 
directors have declared a dividend of 23. 61. on the ordinary shares, 
carrying forward £4,920. 

Removal -—The British Tbomson-Houston Company, Limited, 
have moved their Glasgow office from 634, St. Vincent-street to 
141, West George-street. 

Leeds.—The Council have voted £1 165 towards providing an 
installation of electric light and a new heating apparatus ab the 
Adel Reformatory School. 

Salisbury. —The proposed motion with reference to the purchase 
by the city of the electric lighting works has been postponed 
pending further enquiries. | 

Consett.— The question of providing the town with electricity 
has been before the Lighting Committee, but has been deferred 
pending the arrival of certain plans. 

Keswick.—The Urban District Council have referred to the 
Lighting Committee a tender from the electric lighting company 
for the lighting of their new district. 

Canterbury.—The electrical engineer has been allowed to 
prepare a specification and advise the committee of the East Kent 
Club in wiring their premises for electric ligbt. 

Personal. —Mr. W m. Maurice, A. M I.E E., Swanwich Collieries, 
Alfreton, has been appointed manager of the Babbington Coal 
Company's new collieries at Tibshelf, Derbyshire. 

Berwick.—The Lighting Committee have before them offers 
from Edmundeons, Limited, and from English Industrials, Limited, 
witb reference to the electric lighting of the district. 

Ashton. —Trial trips have been made with tbe new electric 
tramway. We understand that there is only one car yet on wheels, 
80 that some little time must elapse before the cars run for traffic. 

Ludlow.—At the quarterly meeting of the Town Council the 
Town Clerk referred to the fact that the Bill for the powers under 
d Lighting Act had been introduced into the House of 

8. 


Croydon.—The Guardians have referred to the Schools Com- 
mittee an application for a piece of land in Mayday-road for the 


612 


THE ELECTRICAL ENG(NEER, MAY 12, 1899 


parpos, of erecting an electric sub-station to light that parb of the 

rough. 

. . West Bromwich.—The Electric Lighting Committee have 
obtained reports on the best methods of lighting the town by 

electricity from two consulting engineers, which are now under 

consideration. 

Heckmendwike.—At the last meeting of the District Council, 
ib was unanimously resolved to-adopt Mr. Hawtayne’s report, 
referred to in our last issue, subject to the approval of a meeting 
of ratepayers. 

Taunton.—The electrical engineer's report states that the 
second steam alternator has been erected. During the past 
quarter the equivalent of 1.420 8 c.p. lamps has been connected 
with the mains. 

Sheppey.—The Light Railway Order, 1898, authorising the con- 
struction of a light railway in the Isle of Sheppey and Kent, 
between Queenborough Station and Leysdown, has been confirmed 
by the Board of Trade. 

The Pacific Cablo.— Reuter's correspondent at Victoria (B. C.) 
says it is understood that her Majesty's eurveying vessel 
„% Egeria" has been commissioned to survey the route for the 
laying of the Pacific cable. 

Folkestono. —The surveyor has submitted a statement showing 
the cost of erecting the electric light columns. The columns cost 
£1,115. 5s., and the fixing £168. 10e. 4d. The total cost per 
column worked out at £19. 168. 8d. 

Yarmouth.—The Electric Lighting Committee's recommenda- 
tion for a further expenditure of £27,000 for additional plant has 
been referred back in order that Mr. W. H. Preece, the Council’s 
consulting electrician may submit a report. 


Aberdeen.—The Tramways Committee of the Town Council 
have decided to construct three additional passing places on the 
circular route, at a cost of £360, rendered necessary by the 
acceleration of the service on tbis part of the system. 


Sleaford.—The Urban Council intend to apply to the Board of 
Trade for a provisional order for an installation of electric light, 
and to the Local Government Board for sanction to borrow £5,000 
for the construction of the neceesary plant and works. 


Lambeth.—At the meeting of the Vestry last night the General 
Purposes Committee recommended that the request of the Sonth 
London Electric Supply Corporation, Limited, to leave in com- 
plete oertain short lengths of mains be not acceded to. 


Chelsea. —F' rom and after Sept. 29, the price for current will be 
from 6d. to 3d. per unit, on Wright's maximum-demand system, to 
users on the 200.volt supply. This reduction will not apply to 
consumers on the 100. volt supply, who will continue to be charged 
ab 6d. per unit. 

Rotherhithe —At la« meeting of the Vestry a letter was 
read from the Board of Trade stating, with reference to the objec- 
tion lodged by the Vestry against the County of London (South- 
East) Electric Lighting Provisional Order, that the order was not 
to be proceeded with. 

Walton-on-the-Naze. —The electric tramway, which is now com 
pleted, was subjected on Thureday week to the usual Board of 
Trade tests. conducted by Colonel Yorke, by whom the tramway 
was pronounced perfectly satisfactory. The line will be opened 
for traffic on the 13th inet. 

Lancaster. Tenders are to be obtained for the erection of stores 
and workshop in the yard adjoining the boiler-house at the elec. 
tricity works. A new main will be laid at a coat of £282. High. 
streed Independent Chapel is to be altered internally, and the 
electric light will be installed. 

Grimsby.—The Council have decided that application be made 
to the Pablic Works Loan Commissioners for a loan of the amount 
required for carrying out the electric lighting works on mortgage 
of the general district rate, and also to the Local Government 
Board to make euch allowance. 

Hull.—The dispute between the Electric Lighting Committee 
and the Worke Committee with respect to the rent to be paid by 
the former body for a site for a sub-station adjoining the electric 

wer works in Osborne-street, has been settled, each committee 

aving agreed to pay a moiety. 

Bridlington.—4A special meeting of the Urban District Council 
was held on Monday to consider the report of the Sanitary Com 
mittee and the plans prepared by the surveyor (Mr. Matthews, 
C.E.) of a refuse destructor and electric light installation on a site 
recently purchased by the Council. 

Bolton.—The Electricity Committee have decided to lay new 
cables. Another application for a supply of electricity will be 
dealt with at the next meeting, and in the meantime enquiries are 
to be made as to the probable number of consumers in the event 
of a main being laid for auch supply. 

Hanley.—The Town Council intend to apply to the Local 
Government Board for a consent order to the issue of stock for 
the purpose of raising £4 000, required for the purposes of electric 
lighting. The sanction of the Local Government Board to borrow 
the money has already been obtained. 

Sheffield.—On the minutes of the Electric Light Committee 
coming before tte Town Council on Wednesday the Chairman 
withdrew the recommendation that an order be given to Messers. 
Ferranti, Limited, for a 1,000-kw. steam alternator for the sum of 
£9,500. The other minutee were agreed to. 

Tunbridge Wells. —The Town Council bave received an applica- 
tion to meet the representative of a cee electric tramway 
company to discuss the advisability of the proposal to introduce 


tramways in the Tunbridge Wells district. The matter is now 
before the General Purposes Committee for report. 


Maidon head. —A pplication is to be made to the Local Govern- 
ment Board for permission to use for purposes connected with the 
electric lighting certain land being a portion of land purchased by 
the Council for the purpose of sewage disposal, for which purpose 
such portion of the said land is not nor will be required. 


British Electric Traction Company.— The directors have 
decided to allot to the shareholders on the register on April 27 
(both preference and ordinary) 15,000 of the new ordinary sharee 
of £10 each at the price of £15 per sbare in the proportion of one 
new share for every four ordinary or preference A held. 


Barking.—The official opening of the electricity works will 
take place as soon as the large public lamps have been fixed. 
Although the works are not yet opened officially, we understand 
that light is being already supplied to various houses. The 
oe up to date total to an equivalent of 3,700 8-c.p. 
amps. 

Walker.—The electric lighting order came before the Court of 
Referees of the House of Commons on Thursday, the point for 
decision being whether the Walker and Walleend Union Gas Com- 
pany and manufacturers and others in the urban district of 
Walker have a locus stand: eatitliang them to be heard against the 
scheme. 

Sowerby Bridge.—Tbe Council have decided to apply for a 
provisional order empowering them to supply electricity withia 
the area of the Council gas supply. The Soyland and the Midgley 
District Councils intend to oppose the application, the former 
intending to apply for an order to provide their district with 
electricity. 

Hammorsmith.— The Electricity and Lighting Committee's 
report states that the total number of applications received for 
private lighting is 311 for a to:al of 23 145 lamps of 8 c.p. ; the 
number of consumers already counecte1 ia 287, with 19,921 lampe. 
and the maximum number of lamps alight at one time is 17,013 
(including street-lighting). - 

Portrano. —With reference to a report from the Dublin Evening 
Mail quoted in our last issue, in which it was stated that Mr. 
Drennan, of Belfast, had subsequently withdrawn his tender for 
the electric installation owing to a rise in the price of materials, 
we are informed that the estimate was not withdrawn, bud merely 
amended for the reasons adduced. 


Darlington.—At the quarterly meeting of the Town Council, 
the adverse action of the County Council to the tramway proposal 
was referred to. It is believed that the Council will not persist 
when they have the additional information which will be placed 
before them, though the tramway company will under no circum- 
stances use an underground system. 

Carriokferaus.— At the last meeting of the Urban District 
Council, the members were asked to consider the electric lighting 
of the town. Ic was stated that it would take at least £6,000 to 
put io an electric light installation to suit the town. Once it was 
in, however, as much light could be obtained by it for 48. as was 
got by was for 53., or something over. 

Bournemouth —The report of the Electric Lighting Committee, 
adopted on Wednesday, stated that the Board of Trade were not 
prepared to grant the order for private purposes," but for 
t public purposes ouly, and had submitted an order amended as 
approved by the Board. The committee recommended that the 
draft order as amended be proceeded with. 

Cat :logues.— We have received a new illustrated catalogue of 
electric light material from Mess. C. W. Treacher and Co., 
manufacturing electricians 165, Queen Victoria-atreet, E. C., 
which contains besides lamps, cables, volt and ammeters, testing 
instruments, etc., advice on wiring, erecting and running 
dynamoa, and erecting and runniog accumulators. 


Bath —At the last meeting of the Town Council, the Clerk 
presented a report on the subject of the loan of £24,000. Redac- 
tions in the charge for current were suggested as follows: less than 
300 lampe, the charge to remain as at present, 6d. ; for 400 and 
over, 5! ; and for 500 lamps and over, the minimum charge of 44d. 
The matter was referred to the Works Committee. 


Stockton.—At the last meeting of the Town Council the Town 
Clerk reported that the Local Government Board had sanctionel 
the use of certain land for the purpose of the electric light station, 
and laid before the committee the formal approval and consent of 
the Department. The Gas Committee recommended that the work 
be proceeded with by the manager at once. The report was 
adopted. ` 

Euand.—The Council have referred to the Electric Lighting 
Committee a letter from the English Industrials, Limited, Man- 
chester, asking whether the Council were open to deal with the 
question of erecting an electric station for light, power, and 
eventually tramways purposes for their district. The general 
opinion appears to be against allowing a company to have the 
monopoly. 

Kirkburtoa. —At the last meeting of the Urban District Council 
the subject of electric tramways was discussed. It was stated 
that if the Council were to approach the Huddersfield Town 
Council, it was very likely that the proposed Huddersfield 
tramways would be extended from Waterloo to Kirkburton. A 
deputatiun was appointed to meet the Huddersfield Corporation 
Committee. 

Durham.— With regard to the correspondence between the 
Council and the Board of Trade, we note that the Corporation 
have passed a resolution affirming that the powers contained in 
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Section 11 of the Electric Lighting Act, 1882, are insufficient for 
their purpose, and desire to press for the insertion of Clause 39 in 
the provisional order giving the authority power to lease electric 
lighting worka. 

Metropolitan Asylums Board.—At Saturday'a meeting the 
Works Committee’s estimate, amounting to £11,831, of the total 
cost of the works in connection with the electric light installation 
at the Northern Hospital, was approved and adopted. It was 
decided to ask the Local Government Board to issue an order 
sanctioning the expenditure, and authorising the raising of the 
amount on loan. 

Stir)ing. —The work in connection with the laying of the electric 
lighting cables has been begun. The cables have been manu- 
factured by Callender's Cable Construction Company, Limited, 
and are being laid by them. The proposed scheme for the con- 
struction of an electric tramway from Stirling to Tillicoultry has 
been informally submitted to the Lighting Committee and the 
Works Committee, 


The Telephone Dispute.—The appeal of the Corporation of 
Edinburgh against Sheriff Rutherfurd’s decision in the dispute 


between the Corporation and the P.s'master-General has n 
fixed by the Railway Commissioners for hearing in Edinburgh on 


July 11, and it has been arranged that the appeal from Glasgow 


will appear on the roll of the same Court immediately after the 
Edinburgh case. 

Automatic Telephone Company.—Ab a recent extraordinar 
general meeting of shareholders the resolutions passed on the 6th 
ult. were confirmed. Mr. A. W. Cohen protested against the 
legality of the meeting, and demanded a poll on behalf of himself, 
Mr. Max Margowski, Mr. Moore, Mr. C. Penney, and Mr. J. W. 
Cohen. The poll will take place at Winchester House, E. C., on 
Friday next, at 12 o'clock. 


HalJifax.— Good progress is being made with the construction of 


the Free School-lane, the Illingworth, and the Pellon branch tram- 
lines. The firat-named is expected, indeed, to be open for traffic 
by Whit-Monday. The Board of Trade have been requested to send 
an inspector to go over the line before that date. Some two 
months in all probability will elapse before the Illingworth route 
will be ready for the inspector. 

Rothesay.—The British Electric Traction Cumpany, Limited, 
having entered into an arrangement with the Rothesay Tramway 
5 with the view of converting, and if necessary extending, 
the line by elestric working, a committee of the Town Council has 
been appointed to deal with the question. The Council have 
appointed Mr. Robert Gordon, Glasgow, as inspector of electric 
ligbting and electrical engineer. 

Govan. —The Govan Commissioners have now been granted 


rmission for the erection of part of the proposed buildings in 


elen street in connection with the installation of electric light in 
the burgh. The estimated cost of the whole installation, includin 
mains, machinery, etc., is £20,000. Building will be commenc 
immediately. and it is expected that the principal streets will be 
lighted about the begioning of October. 


Ktdderminster.—The Town Council have sealed a deed of 
transfer of the Kidderminster Electric Lighting Order to the 
Kidderminster and District Electric Lighting and Traction 
Company. The Board of Trade have agreed to the contract with 
the addition of some clauses which will be to the advantage of the 
Corporation. At the end of 14, 21, or 31 years the Corporation 
can acquire the undertaking on terms specified. 


Groat Northern Telegraph Company, Limited, of Copenhagen. 


During the year 1898 the total receipts, including the balance 
brought forward, amounted to £463,853, and the net profit to 


£378,722. The directors propose to place £116,666 to reserve and 


renewal fund and £3 889 to pension fund of staff, and to pay a 


final dividend of 74 per cent., making a total of 124 per cent. for 
the year, the balance carried forward being £61,417. 


Indian Contracts.— Efficient and regular ventilation in India 


is almost one of the necessaries of existence, and cannot be ignored 


or left to chance, as is so often the case in England. The scheme 
of ventilation of the new Catholic Schools in Calcutta was a 


matter for careful consideration, and the decision has been in 
favour of Messrs. John King, Limited, ventilating engineers, 
Liverpool, who have received tae order to supply their ventilatiog 
appliances. 

Bristol. —At Tuesday's meeting of the Town Council the report 
of the Electrical Committee was considered. Tbe Council was 
asked to sanction the first section, whereby the committee would 
be empowered to borrow £14,100 to provide two steam alternatore, 
and it was stated that it was because the orders would be given to 
English firms that the committee asked for the money so early. 
If they went to American firme they might obtain the machinery 
earlier. The request was assented to. 

City (London).—At the Court of Common Council yesterday, 
Mr. C. G. Algar presentei a report from the Streets Committee on 
the question of civic electricity, and also a communication from 
Sir Courtenay Boyle asking for a further letter oa the subject at 
an early date. It was recommended that the resolution of the 
27th ult. be rescinded, and that the dsbate on the suggested 
conference should be resumed and the decision arrived at forwarded 
to Sir Courtenay Boyle without delay. 

London Gazette. — Appointment of trustees: in re J. S. Blackwell 
(trading as the Central Electrical and Engineering Company), 
Leicester, Mr. W. Marsden Richards, 52 Belvoir-street, Leicester, 
has been appointed trustee ; in re J. E. Stott (trading as James E. 
Stott and Co.), Huddersfield, Mr. T. Hubert mae Blandford 
has been appointed trustee. Dividends ; the first and final dividend 


report from their Roads an 
carefully considered the Leicestershire and Warwickshire Electric 


of 114d. in the E, payable 18th inst., has been declare in the 
estate of F. Jones (carrying on business under the style of F. Jones 
and Co.), Wandsworth). 


Warwickshire. —The County Council have received the following 
Bridges Committee: '' We have 


Supply Company's Bill which proposes to empower the promoters to 


supplyelectriclight and energy over a very large part of this county, 
and to make use of the ro 


8 for this purpose. In our opinion 
the proposals of the Bill were beneficial to the ratepayers and 
inhabitanta of the county, aud we did not propose, on ehalf of 
the Council, to oppose the preamble of the Bill.' 

Lowestoft.—A public meeting was held on Tuesday evening 
with regard to the route which the Proposed electric light 
railway will take after ing the bridge. A resolution was 

assed to the effect that the route along the Marine-parade would 

prejudicial to public requirements, and would fail to be of any 
material benefit to the ratepayers ; that the company be requested 
to modify the route so as to bring it through the main thorough- 
fare of South Lowestoft (London-road) and that one of the coun- 
cillors of the ward be requested to appear at the enquiry on Friday 
and support the resolution. 

Blackburn.—At the last meeting of the Town Council a long 
discussion ensued upon the recommendation of the Electricity a 
Tramways Committee that Mr. Giles, the electrical engineer, 
should aleo receive a salary of £200 a year as tramways manager. 
It was atated that the electricity and tramways undertaking had 
grown to enormous proportions since the Corporation first under - 
took it, and etill further expansion was contemplated, and it was 
highly neceseary, therefore, that there should be a responsible 
m «n at the head of affairs On a division an amendment to refer 
the matter back to the committee was carried. 

Beckesham.—Colonel W. R. Slacke, R E., has held a Local 
G vernment Board enquiry into the application of the Council for 
power to borrow £37,100 fog purposes of electric lighting. The 
loan for which sanction wag ‘applied for is made up as follows : 
the British Insulated Wire Qompany’s tender, £25 054 ; estimated 
cost of buildings and chimney, road way, dust destructors, £12,046— 
total £37,100. The land on which the works will be erected is 
held by the Council on a 990 years’ lease. Mr. Lendon has been 
re-elected chairman and Mr. A. J. Baker deputy-chairman of the 
Electric Lighting Committee for the ensuing year. 

Spen Valley Tramways.—The authorities of the Spen Valley 
have decided to submit to the Light Railway Commissioners a 
joint alternative proposal for the construction of a tramway. 
Officiala representing the Dewsbury, Heckmondwike, and Cleck- 
heaton Councils held a conference last week, and decided upon 
joint action. It is suggested that the main line shall be from 
Dewsbury Market-place through Staincliffe to Heckmondwike, and 
thence to Cleckheaton, but if strong opposition is offered by the 
Batley Cornoration concerning the short strips of Batley territory 
at Staincliff, the route will be diverted by way of Dewsbury Moor. 

A New Desk Fittiag.—The Edison and Swan Company are 
now placing on the market an improved desk light, which has 
been specially designed to uniformly scatter the rays of light in 
all directions without injurious effect upon the eye. An eye-shade, 
which serves as & reflector as well, is supplied, and it may be 
moved hy a touch to any desired angle, so that the desk alone 
may be illuminated. Tue inner glass cylinder has one clear 
surface and one obscured to soften the light if desired, it being 
turned by a knob provided at the side. The light may be drawn 
forward or pushed back at will, and the fitting can be clamped on 
the desk without injury. | | 

York. The City Council have accepted a proposal made by 
Mera:s. Porte, Sykes, and Co., of Dublin, for the free-wiring of 
any premises in the city. The firm are to receive ld. per unit for 
three yeara, the consumer having the option to purchase at the 
expiration of that time, the purchase price to be the prime cost 
plus 20 per cent., leas 14 per oent. per annum for depreciation. 
The Corporation are not to undertake any liability further than 
the collection of the ld. per unit, and to bind themselves not to 
enter into any contract with private consumers to wire their 
premises. The appointment of a resident electrical engineer, at a 
salary of £200 per annum, is contemplated. 

Notioes. —The following notices have been advertised : (I) of a 
provisional order under the provisions of tbe Electric Lighting 
Acts 1882 to 1890, having been issued to the Corporation of 
Rawteostall ; (2) that the Ingleton Electric Lighting and Power 
Company, Limited, and whose addrees or regis offioe is at 
the Greta Printing Works, Ingleton, Yorkshire, intend to apply 
to the Board of Trade for a license under the Electric Lighting 
Acta, 1882 and 1888 ; and (3) that it is intended to make applica- 
tion this month for an order to construct light railways from 
Haughley to Halesworth, Bedingfield to Debenham, Debenham to 
Wester field, and Dabenham to Needham Market. 

Appointments Vacant. — The Leeds Tramways Committee 
require a traffic manager, to take complete control of traffic 
lags Seen in connection with the tramway service. Particulars 
can obtained from the Town Clerk, Leeds, Applications, 
containing three recent testimonials, particulars of age, past 
experience, and salary required, are to be addressed to the Chair- 
man, Lesde City Tramways Committee, Town Hall, Leeds, and 
delivered by 15th inet.— An assistant engineer is required by the 
Hampstead Vestry.—The Leeds Corporation invite applications 
for the appointment of engineer-in-charge. Particulars of these 
and other vacancies will be found in another column. 

Epsom.—At the last meeting of the Urban District Council, 


id was proposed to fix s time for opening the tenders for 
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carrying out the lighting of the district by electricity. A letter was 
read from the Electric Light and Power Company suggesting that, 
before the Council undertook the expense of supplying the electric 
light, they should consider whether this company could not offer 
them cheaper rates. They offered to take over a lease of the pro- 
visional order for 10 years, the Council at the expiration of that 
period to have the opportunity of taking over the undertaking 
at a valuation. The Chairman said they could consider this letter 
when the tenders came in. This course was agreed to. 

Sutton Coldfleld. —It is proposed in the course of the present 
month to make application, under the Light Railways Act, 1896, 
to the Board of Trade for an order for the construction of an over- 
head electric tramway. The proposed new line will practically be 
an extension to Four Oaks, Sutton, of the old tramlines which 
now run from the Old-equare, Birmingham, to the bottom of 
Gravelly-hill. The promoters contemplate that later on, when 
Aston Manor and the city of Birmingham will have become 

of the tramways within their respective districts, the 
entire network will be run by moans of electrical power. The 
entire cost of the undertaking will be upwards of £70,009. 

Perth.—The Electric Lighting Committee of the Police Com- 
mission have met Mr. Hawtayne, who has suggested that a larger 
plant than that mentioned in his report should be erected, which 
would cost some £3,000 more. The committee have agreed to 
recommend the Commissioners to adopt the site near the emall- 
pox hospital at the shore, and Mr. Hawtayne has been instructed 
to prepare plans and specifications for the execution of the neces- 
sary works—making provision for the larger plant which he 
suggested should be erected—for the ponsiderstion of the Com. 
missioners. At the monthly meeting of the Police Commission on 
Tuesday the adoption of the above was unanimously agreed to. 


Glasgow. —The je gla of the committee on tramways recom- 
mends that a piece of ground at Port Dundas, containing about 
18 600 square yards, bounded by the canal, the Caledonian Rail. 
way, the North British Railway, North Canal Bank.street, and 
Old Keppochhill-road, should be purchased at the price of £31,000. 
Mr. Parshall, the consulting engineer, is of opinion that this is a 
moet suitable site in every respect for the propoeed power station, 
and will afford ample accommodation for future extensions. The 
level, situation, and railway and canal facilities are such that the 
power station, the estimated cost of which, with machinery, is 
about £250,000, could be erected on the ground at the minimum 
cost. 


Brighton.—At the last meeting of the Town Council the Light- 
ing Committee submitted an estimate showing that £64,000 would 
be required on capital expenditure for the electricity undertaking 
during the remainder of the year 1899 and the year 1900, being 
£26 350 for the former and £37,650 for the latter year. The 

rincipal amounts were boilers and steam-piping, £6,600; con- 
ensers and cooling towers. £7,000; dynamo, etc., £5 500; new 
feeders, £21 900; new distributors, £7,500 ; and new house services 
and meters, £7,500. The committee recommended that applica- 
tion be made to the Local Government Board for sanction to 
5 the amount for the period of 25 years. The report was 
opted. 


South Afries.—An order for two hauling engines of powerful 
type, to be driven by either 5 compressed air, may 
shortly be expected to be placed by the Lancaster West gold mine. 
The order for a high 8 engine, of sufficient power 10 drive a 
dynamo of 525 volts and from 60 kw. to 100 kw. capacity, ba: just 
been placed by the Johannesburg Town Council. After receiving 
the report of the borough engineer on the cost of installing an 
electric lighting system in the municipality of Newcastle, Natal, 
the Town Council have determined to defer the carrying out of 
the scheme for the present on account of the cost. It has, however, 
been decided co acquire a small electric plant to light the town 
hall. — British and South African Export Gazette. 


Plymouth.— With reference to the recommendation to apply 
electric traction to the Tavistock-road route, the borough electrical 
engineer, Mr. Rider, said at Tuesday's meeting of the Borough 
Council that the estimate of £18,000 was based on the actual cost 
of the Prince Rock line, and might be safely relied on. After 
discussion the recommendation was agreed to, on the distinct 
understanding that the scheme would be submitted to the Council 
again when the tenders were received. Upon the recommendation 
of the committee, that ‘‘ upon sanction being received the scheme 
be proceeded with as qnickly as possible,” an amendment was 
proposed that the last four words should be deleted. The voting 
was equal, and the Mayor gave the casting vote for the amend- 
ment, 

Parliament — During the past week, in the House of Commons, 
the following Bills were read a third time: the Great Northern 
and Strand Railway and the Gateshead and District Tramways. 
The following Bills were considered and ordered for third reading: 
Kensington and Notting Hill Electric Lighting, and Kirkcaldy 
Corporation and Tramways ; Greenock and Port Glasgow Tram. 
ways Bill was read a second time. The Bill promoted by the 
Hastings Corporation for the construction of tramways in the 
borough came before a Select Committee of the House of Lords 
on Monday, when several doctors testified that the introduction 
of electric tramways into Hastings would have a disastrous effect 
on the place as a health resort. After consideration in private 
for some time, the Chairman said the committee were of opinion 
that the preamble was not proved. 

Aston Manor.—At the last meeting of the Urban District 
Council a letter was read by the Clerk from Captain Grice- 
Hutchinson, M.P., soknowied ving the communication from the 
Council over the Telephone Bill, and stating that he understood 


from Mr. Hanbury that the Government intended to enlarge the 
Bill to include large centres like Aston within its provisions. A 
letter from tbe Birmingham and Aston Tramways Compeny, 
Limited, referred to the fact that the Council would in 1901 have 
the power to either purchase the Aston tramways or grant au 
extended lease to the company, in which case if the lease was for 
21 years, they would be ready to have a project prepared by 
experte to be submitted to the Council for their approval, and they 
would be glad to discuss the matter with the Council. The letter 
was referred to the General Purposes Committee 


Kingston.—Several new electric mains are to be laid. The 
Town Council have asked the Ham District Council whether they 
had any objection to current being supplied in their district 
subject to the pee of the Board of Trade. The Town Council 
has applied to the Local Government Board for their sanction to 
the proposed loan of £15,000 for electricity works. The con- 
eideration of the salary of the borough electrical engineer, 
together with the particulars received from other towns, has been 
deferred until after the Local Government Board enquiry with 
reference to the loan. The question of supplying electricity from 
Kingston to Hampton Wick has been discussed, and tbe matter 
will come before the latter Council. The following reductions in 
the rent of meters per quarter have been made —viz.: 103. present 
rent to be reduced to 53., 5s. present rent to be reduced to 4s., 
2s. 6d. present rent to be reduced to 2s, 


Bradford.—At the meeting of the Town Council on Tuesday it 
was agreed to reduce the ety for electricity for power to 
constant users to ld. per unit, and to intermittent users to 2d. per 
unit. It was stated that the price of 1d. per unit would be charged 
to those consumers who were using power continuously for eight 
or ten hours per day, and it was believed that this price would 
show a profit after paying interest and sinking fund of 10 per cent. 
This price could not be extended to power for working cranes, 
because, although there were some cranes in use almost all day, 


others were only very occasionally in use, and it was impossible to 


draw a line becween them. Neither was it possible to reduce the 
charge for electricity for lighting purposes, because the use of 
electric lighte did not average more than 15 minutes per lamp per 
day in some seasons, and it was easy to see that even 4d, or 54. per 
unit would not pay under those circumstances. 


Monmouth, —At the last week's meeting of the Town Council it 
was recommended that a third turbine be purchased and fixed st 
tbe generating station, as two turbines were not sufficient to 
produce the amount of electricity required. The Chairman of the 
committee said that up to the present the demand for private and 
public lights was equal to 1,608 8-c.p. lampe. Two turbines would 
produce only 1,120 such lights, and deducting 20 per oent. for 
waste gave 884. However, as there would never be much more 
than half the lights required at the same time, they had sufficient 
power for the present, but fresh orders kept coming in every day, 
and a considerable saving would be effected by purchasing 
extra turbine within the contract year. The consideration of the 
purchase of a turbine was adjourned for a fortnight The report 
was adopted. To meet present expenses a temporary loan of 
£7,000 is suggested, pending powers from the Local Government 
Board to borrow money. 

Wormit.—The formal opening of the electric light installation 
took place on the 10th inst., when Miss Wedderburn, of Birkhill, 
turned on the new illuminant. The work has been carried out by 
the British Illuminating Company. Limited, of Newcastle and 
Edinburgh, under the superintendence of their engineer, Mr. 
Joseph P. Sleigh. The system is a direct-current one, working ab 
230 volts at the lamps. The present engine and boiler, made 
by Mr. R. G. Morton, of Errol, and dynamo supplied by 
Messrs. D Bruce Peebles and Co., Edinburgh, are running 
the present lights direct, but are to be supplemented by a battery 
so as to increase its working capacity, and is so designed as to 
light the central portion of Wormit. Arrangements are so made 
as to duplicate the present plant as the mains are extended, 
Sixteen houses have been pupplisa, and for public lighting two 
arc lamps of about 600 c. p. each, as also two 50-c.p. incandescent 
lamps, have been put up. 


Newoastle. — At a special meeting of the new Tramways Com- 
mittee of the Corporation on Tuesday, ib was decided to accept 
Mr. -Hopkinson's terms, as consulting engineer, subject to the 
passage of the Bill and to the approval of the Council. The 
committee intimated that they would proceed to appoint a resi- 
dent engineer, but would submit the names of candidates and 
advise with him before finally deciding on the same. Mr. Hop- 
kinson suggested that it would be better to have an architect 
for constructing the new buildings required. A deputation was 
appointed to proceed to London and support the Tramway Bill. 

r. Hopkinson stated that he was going to Brussels to see the 
system in vogue there, and he would then be able to more fully 
deal with Newcastle. The National Telephone Company have 
lodged a requisition at the Private Bill Office of the House of 
Commons, that their petition against the Newcastle-on-Tyne 
Trame and Improvement Bill may be withdrawn. 

Uxbridge.—The Parliamentary Committee reported to the 
Council last week that they had lost no time in considering ste 
to be taken with a view to giving effect to the resolutions of the 
Council in connection with light railwaye. They proposed to deal 
with those districts where the need for light railways appeared to 
be most pressing, but schemes as regards other districte would be 
considered in due course. Referring to the London United Tram- 
ways (Uxbridge and Hanwell) light railway extensione, the report 
stated that the Board of Trade had been asked, under the excep- 
tional circumstances of the case, to. reopen the question of 
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preamble, in order that the County Council might be heard against 
it. The Board refused this application, and announced their 
intention of confirming the provisional orders. The county 
solicitor had asked that a clause might be inserted in the order 
iving the County Council the option of purchase, and that the 
unty Council might be heard on the form of tbis clause prior to 
the confirmation of the order. ö 

Electrical Power Transmission Company. This Company has 
been started at Albert Works, Hammersmith, for the purpose of 
supplying plant for the electrical transmission of power, and aleo 
to manufacture a new patent arc lamp and several special elec- 
trical appliances, particularly a newly patented automatic motor 
switch which fulfils all the requirements of the moet exacting 
corporation engineers, and has other pointe entirely novel. We 
are informed that from the nature of their contract business the 
Company will have many orders to give out to the trade, for all 
classes of electrical work, in connection with indents received 
from ita connections in the Colonies. No company bas yet been 
registered, the business being under the direction and on account 
of Messrs. Powell.Jones and Co., 7, East India.avenue, but a 
limited company under tbe above name will be registered shortly, 
of wbich the above firm will become managing agente. Mr. Walter 
F. Jones, A. M. I. E. E., M. I. Min. E., late of Messrs. P. R. Jackson 
and Co., and formerly of Messrs, Easton, Anderson, and Goolden, 
is acting as manager and engineer at the works. 

Limerick. — The Corporation have appointed a committee to 
consider the conditions offered by the Dublin Distriet and Pro- 
vincial Electricity Corporation for acquiring the Limerick gas- 
works. The following points are noted: The provisional order 
for electric lighting granted to the Corporation by the Board of 
Trade is to be transferred to the syndicate, and the order for 
lighting by gas to the Electricity Corporation. The syndicate 
will take over the gasworks at a price agreed upon by qualified 
valuers. The Electricity Corporation is to supply the public 
lighting at 3d. per unit, and private lighting at a maximum of 
6d. per unit. The application of the National Telephone Company 
to lay underground wires has been granted on condition that the 
terms should be the same as those given in Dublin and Belfasr. 
The company propose to expend £5,000 on tbe work, £1,800 of 
which will be spent in the employment of unskilled labour. A 
special meeting is to be held to consider a communication from 
the Limerick Electric Tramways Company, asking the Corpora- 
tion to state whetber they would assent or dissent or adopt a 
neutral position as regards the proposed scheme of electric tram- 
ways for the city. 

London County Couneil.—The Council on Tuesday decided, 
on the recommendation of the Finance Committee, to lend the 
Hammersmith Vestry £4,820 for electric lighting purposes, and for 
the Strand District Board £14,600 for street improvements and 
a duet destructor. The adjourned report of the Highways Com- 
mittee on the subject of the telephone service was again submitted. 
The recommendations are as follows: (a) That, in the opinion 
of the Council, the telephone service in the London area of the 
National Telephone Company should be managed by the Council, 
the Corporation of the City of London, and the local authorities 
of districts outside the administrative county of London, but 
within the London telephone area. (b) That, in the opinion of 
the Council, application should be made to the Postmaster- 
General by the Council, the Corporation of the City of Loudon, 
and the other local authorities of districts within the London 
telephone area of the National Telephone Company, for a license 
under the Telegraphs Act, 1892, for the establishment of a tele- 
phone service in respect of that area. (c) That the clerk of the 
Council do, in conjunction with the town clerk of the City of 
London, draft an application to the Postmaster-General for the 
license above referred to, and that such. draft application, when 
prepared, be submitted to the Council for approval 

Edinburgh.—The electric lighting accounts show an increase of 
£4465. At Wednesday's meeting of the City Council it was 
explained that the result of the electric lighting department was 
so comparatively small in consequence of the very large increase 
made at M‘Donald-road. Exclusive of sinking fund and interest, 
the total cost of working this year was £31,745. Of that sum 
£3,325 was for the M‘Donald-road station. The total interest and 
sinking fund for the year was £29,385, and of that sum M'Donald- 
road was liable for £4,896, or, altogether, £8,311. The expected 
revenue from M'‘Donald-road for this year was £4,910. That 
brought out that in Dewar-place they were making a profit of 
practically £10,000, and a5 M Donald-road they would make a lose 
of £3,401. The total expenditure on Dewar-place for the first 
year was £143,000. This year they had included in their estimates 
£69,600 for M’Donald-road, and of that £10 009 had already been 
expended. The demand for the electric light was increasing, and 
the wise policy was to make such provisions for the coming year 
as would in all probability result in the greater demand being met. 
The expenditure on Dewar-place, taking the average for the 
coming year, would be £420,000, and on that expenditure they 
would make a groes revenue of £35,375. That was equal to about 
84 per cent. The estimates were then remitted back to the com- 
mittee for consideration. 

Poole.—The Tramways Committee's report, adopted by the 
Town Council last week, referred to a letter from the Light 
Railway Commissioners enclosing a copy of the order made by 
them authorising the Poole and District Light Railway, which 
order had been submitted to the Board of Trade for confirmation. 
The committee suggested that the work should be commenced 

within ix months and completed within two years; that wood 
blocks or other suitable material should be laid down between 
certain points; that it should be made clear in the order that both 


eb 


as regards service of cars and fares the residents of Constitutional- 
hill sbould have facilities for travelling to Poole equal to those 
which they would have for travelling to Boürnemouth ; that one 
waiting-room was insufficient ; that the fare should be Id. a mile 
or a fraction of a mile; and that the period after which the railway 
could be compulsorily acquired should be 21 yeare as provided by 
Section 43 of the Tramways Act, 1870, and not 35 years às fixed 
by the order, and that such purchase should be carried out in 
accordance with the terms of the said Acte. The Commissioners 
do not agree with these recommendations, and the Council resolved 
to adhere to the suggestions previously made by tbem for amending 
the order, and to instruct the town clerk to prepare and lodge 
with the Board of Trade objections to the order based on the 
above suggestions, and to take such stepe as he may deem advisable 
m . with the hearing of such objections by the Board of 
e. | 

Yeadon.—At the last meeting of the District Council a letter 
was read from Messrs. Alf. Dougill and Co., of Leeds, on behalf 
of a syndicate desirous of negotiating for tramway concessions in 
Yeadon and district. The letter stated that the firm would allow, 
if desired, the district councils and people in the district to 
co-operate in providing the capital, or tbey would provide the 
whole of the capital required, and as an earnest of good faith they 
were prepared to make a deposit of £10,000. A letter from Mr. 
W. W. McLauchlan, of Manchester, stated that he represented a 
company which would be willing to put down plant for the 
district for the purpose of electric lighting, and also to erect a 
tram system for Yeadon, Menston, and Guiseley, and extend the 
aame to the Leeds boundary. The whole could be supplied on a 
35 or 42 years’ basis, goodwill not to be considered if on 42 years, 
and they would maintain the road between the rails and 18in. on 
each aide cf the rails, arrange to eupply electric current for public 
and private lighting at a reasonable ra e per Board of Trade unit, 
and establish a sliding scale for a portion of the profits to be 
applied to the districts in reduction of the rates. It was decided 
to call a joiot meeting of the Horsforth, Rawdon, Yeadon, 
Guiscley, and Menston Councils to discuss the question. At tbe 
same meeting the question of extending the Yeadon Council’s 
provisional order fur electric lighting to Guiseley and Rawdon 
was also discussed. An opinion was expressed that the Council 
would be able to supply electricity at a price «qual to gas at 
Is. 91. per 1,000ft. ' 


— 


PROVISIONAL PATENTS, 1899. 


May 1. 

9101. Improvements in or relating to globes or protectors 
for electric and other lighting apparatus. James 
Gray Pennycuick and Frederic William Barrett, 111, 
Hatton-garden, London. 

9134. Improvements in or relating to electric accumulators. 
Francois Mouterde, 18, Buckingham street, Strand, 
London. 

May 2. 


9209. Improvements in snd relatiog to electric arc lampe. 
Roger Upton, 11, Soutbampton-buildings, Chancery-lane, 
London. i 

9212. Improvements ia electric switches. Joseph Devonport 
Fioney Andrews, 45, Fulham-park-gardens, Fulbam, 
London. 

9245. Improvements in electric maximum demand indicators. 
The British Tnomson-Houston Company. Limited, 83, 
Cannon-street, London. (Frank P. Cox, United States.) 
(Complete specitication. ) ; 

9246. Improvements in apparatus for measuring elect: 10 
currents. The British Thomson - Houston Company, 
Limited 83, Cannon-street, London. (Walter C. Fish, 
United States.) (Complete specification.) 

9272. Improvements in teleg:aphing graphic or other matter 
automatically without wires and in apparatus 
therefor. Rupert Greville-Williams, 22, Southampton- 
buildings, Chancery-lane, London. un à 

May 3. 

9278. Improvements in dynamo-electric or electro-dynamioc 
machines. John Grice Statter, 68, Victoria-street, 
Westminster, London. 

9290. Improvements in or relating to electrical sparking 
plugs. Fred Oldfield and James Ward Milligan, 9, 
Exchange-chambers, New-street, Birmingham. 

9351. Improvements in the manufacture and production of 
elements for secondary batterica or electric accumu- 
lators. Hans Herrmann Strecker, 47, Lincoln’s-inn- 
fields, London. 

9367. An improved process for the production of accumulater 
plates. Arthur Lehmann, 18, Southampton-buildings, 
Chancery-lane, London. 

May 4. 

9401. Improvements in Hertsian-Lodge space telegraphy. 
Alexander Muirhead and Benjamin Davies, 323, High 
Holborn, London. i 

9414. Improvements in controlling electric motors and appa- 
ratus for that purpose. Henry Leitner, Birkbeck 
„ Southampton · buildings, Chancery - lane, 

ndon. 


616 


THE ELECTRICAL ENGINEER, MAY 12, 189 


9494. Improvements in or relating to eleotrio aro lamps. 
John George Benjamin Pette and James Byrne, 111, 
Hatton- en, London. 

9498, Improved regulating mechanism for the carbon of 
electric aro lampe. Josef Rosemeyer, 56, Ludgate-hill, 
London. (Complete specification.) 

9499. Imprevements in electrical aro lamps. Josef Rosemeyer, 
56, Ludgate-hill, London. (Complete specification.) 

9484. Improvements in electric arc lamps. Alfred George 
Stockwell, 47, Lincoln’s-inn-fields, London. 

$436. Improvements in electric telegraphio apparatus. 
Eugenio Cantono, 47, Lincoln’s-inn- fields, London. 
(Date applied for under Patents, etc., Act, 1883, Sec. 
103, Jan. 12, 1899, being date of application in Italy.) 

9487. Improvements in electric telegraphio apparatus. 
Eugenio Cantono, 47, Lincoln's - inn - fields, London. 
(Date applied for under Patents, etc., Act, 1883. Sec. 
103, April 13, 1899, being date of application in Iraly.) 

May 5. 

9456, Improvements in or rolating to electric storage or 
secondary batteries. Job Thomas Niblett and Malcolm 
Sutherland, 61, Chandos-street, London. 

9465. A telephone automatic call register. Thurston Briggs 
and John Walsh, 42, Burlington-street, Blackburn. 

9511. Method of controlling several rotary -phase current 
motors in an electrical railway train from one point 
of the train. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Southampton. buildings, Chancery- lane, 
London. (Siemens und Haleke, Aktien Gesellschaft, 
Germany.) (Complete specification. ) 

9518. Improvements in voltaic batteries. Charles Denton Abel, 
Birkbeck Bank. chambers, Southampton buildings, 
Chancery-lane. London. (La Société d’Etude des Piles 
Electriques, France.) 

9518. Improvements in automatic telephonic switehes. Victor 
Veysy, 55, Southampton - buildings, Chancery - lane, 
London. 

9522. Improvements relating to the distribution of electric 
currents. Benjamin Garver Lamme, 322, High Holborn, 
London. (Date applied for under Patents, eto., Act, 
1883, Séc. 103, Oct. 6, 1898, being date of application 
in United States.) 

MAx 6. 

9528. Improved apparatus for stopping and 
starting machinery and vehicles. Charies William 
Higgs, 75, Chancery-lane, London. 

9566. Improvements in and connected with electric safety 
fuses, James Gray, 121, West George-street, Glasgow. 
(Complete specification. ) 

9581. Emprevements in or relating to electrical devices or 
apparatus for controlling the pressure of small 
currents for electsic lighting. Frederick William 
Smith, 8, Quality-court, Chancery-lane, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
4495, Electric switches and fuses. McFarlane and Holland 
House Electrical Manufacturing Campany, Limited. 

8832, Electricity meters. O’Keenan. 

10440. Means for supporting and connecting aro lamps and 

other electrical apparatus, Davis. 

19016, Systems of eleetrical control for elevators. Leigh. 

(Sprague.) 
12268. Insulating means for electric furnaces. Wise. 
(Aluminium-Industrie Actiengesellechaft. ) 

12461. Fenders” for electrical and other tramoars, motor- 
cars, and such like vehicles. Towle. 

Electric glow lamps. Spiral Globe, Limited, 
Parker. 

Secondary electric batteries or accumulators. Hart 
and Clark. 

. Trolley for taking electric current applicable to the 
eleotsio traction of vehicles, boats, and the like. 
Lombard-Gérin. 

Electric arc lamps. Delavau and Brérat. (Date applied 
for under International Convention, March 24, 1898.) 

, Electrical induction apparatus. Kinraide. 

1899. 

Telephone station apparatus. Wilson. 

Hollow or recessed punches used in connection with 
Wheatstone’s automatic telegraphy or ether systems 
of automatic transmission. Willmot. 

3051. Electric illuminating apparatus. Bauer. 

3754. Eleotrical wall plugs. Simon, Berry, and Rayner. 

4931. Aro lamps. Johnson and Wunderlich. 

5217. Construction of commutaters fer dynames and electro- 

motors. Burke. 

5255, Electrical switches. Hall. 

5519. Eleotrie brake apparatus. Kinraide. 

0070; Clewed conduits for electric railways and trolleys 

thezefer. Clari, (Osmpbell Electric Traction Company.) 


and 


580, 
704. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Returns for TN Total receipts for 
sak , J 
Line. week du Increase hatf-year 
FF. 9 
Ending |1899. 1898. 1899. | 1898. 
gy o Tram- £ £ £ £ £ 
e May 6 4 095 3.746 + 349 69,407 63 908 
Bleck pool and Fleet- 
wood Tramroad..| ,, 6] 419| — — 4,360 | — 
Bradford City Frame Feb. 5| 145| — — 6,7331] — 
Bristol Tramways 
and C e Co.. . May 5/2,815|2,478| + 337| — — 
City and South 
London Railway.. „„ 7 995 964 + 31 20 353 19,721 
Dover Tramways ...| ,, 6 151] 130 + 21 2,731 | 2,082 
DublinU.T.,elec.care| „, 5 |1,086} 794+! + 292 |16,620 13, 3894 
Dublin S.D. Electric 
Tramways ........ „ 5 772| 448) + 324 12,073 7,707 
Halifax Corporation 
Tramways ........ Mar.29 | 312) — — 10,712“ — 
Liver iin Overhead 
. May 7 1.4260 1,541 - 78 25, 580 26, 438 
South Staffordshire 
Tramways .........| „„ 5 628| 577 + 651 [11,095 10, 601 


* Since June 30, 1898. + Including horse cars. {Since July, 1898. 


COMPANIES’ STOCK AND SHARE LIST. 


Price 
Name. * | Wednesday. 
Blackpool and Fleetwood Tramroad Shares .............. 10 24-25 
Bournemouth and Poole Rleetric Supply, Limited, Ord.. 10 18-1 

——— 4} per cent. Cum. Pref. . 10 108-11 

Beitish Electric Traction, Limited, Ordinary, ‘Nos. 1-80,000 10 184-1 
——6 p. c. Om. Pf., 30,001-40,000 (all paid) e 10 14-1 
——— 5 oent. Perpetual Debenture 100 196-1 

Brush Electrical Bagineering, Limited, 0 Ordinary as 2 21 
— Non. Cum., 6 per cent. Pref. *"0*999990909*09€9 Y 22. 
— 43 per cent. Debenture Stock . ecco oo | 100 110-11 

llsoder's Cable Company aud S Debent Stook.. — . 100 102-108 
ble M: sa seseante E 127134 
eeeoeoe eases @eeasnoe 1 

Central nial Londen Railway’ Grüner; F n 8 15 
— — Pref. Haare i a 

— Oa Ste evevetaseesseeversied|| B 11.12 

per cent. Cum. Pref. @eeevesbeoerveCeveseoanoesenree 5 4 
Dtricity Company .......... cose ee o toeo toco 5 $- 
as per 8 Debeatures .. — es cooo| 100 114-110 
Osy ot 1 of London, — 10 17-18 
; 50,001. 100, 000 . 10 17-18 
— — per cent, Cumulative Pret. .............. oi 10 15-16 
— — b per cent. Debenture Stock . 100 124-129 
Clty and and South London Railway, Consolidated ‘Ordinary .. pa ni 
— Ordinary .........cc ce eeeeoooe sosossosocoosooooe 
— $ per cent. Debenture Stock 6669 65 552 2 66 „„ „ „ 6 6 66„ 100 132 
6 per cent. Pref. peur % 8 10 144-153 
ew} 10 14-15 
County of London and Brash r ies. ‘Tight Y Pm 10 11-18 
90,001 40, 000 10 11-12 

6 per cent. Cum. Pret. . SERV ERES xad DM EE 10 14-15 

Orom and CO. 8 3 3} 
— b oent. Debentures .. — -101 

Orystal District, Ordin er ‘cont. Stock 100 130-186 

Preferenoe 5 per cent. 8tock  ............... ee 100 140-146 
Edison and 8wan United Ordinasy e „ 2-3) 

5 per cent. 5 CCC 4-5 

4 per cent. Deb. Stock, Red.. 100 96-08 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1 17,400 5 sts 
&iecerio Construction, mited . 2 ; 

—— 7 per cent. Cumulative Pref. . e299 % ͤ % og ames ve 3 
——— 4 per cent. Perp. lat Mort. Debs os e eros cc 100 108-1 

W. T. Heniey's Telegraph ped ordinary +, VV 10 xi 

7 per cent. Preferenoe . sekednceasdeen| AU 

4 per cent. Debentures ""00€0€00600€49428029?97*0«50997009^0€ 100 118-116 
Honse-to-House Com LOMA: issu ke das e 5 9316 

7 per cont. erence . c vO 10 
Imperial Tramways, Limited. 0 . 
India Rubber, Gusta Percha, aai Telegraph Works ...... 10 214- 

4 per cent. Debentures — .................... css. 100 101-1 
Kensington and Knightabridge ' Ordinary.. savecseses| QD 12.18 
London Electric Supply, Ordinar gg eee eroe 8 dn 

6 per cent. Proe. 5 7 

4 per cent. 1st Mortg Debenture Stock, Bed. ..| 100 106-108 
Metropo'itan Electric Supply, en OE: N E. Ai 500 9 io isp 

cent. First Mortgage Debentare o took <. 100 118-12; 

———— Ord Ordinary. -— e|] 6 43-5 

6 per cent. Cum. First il wed MON NE 10 11-18 

6 per cent. Cum. Second Prall... 10 11-1é 

& per cent. Non. Cum. Third Pref. ..............| 5 43-63 

— cent. Deb. Stock, Red «sssssaesxacil 100 99-10 

Notting HiH Blectrie Lighting Gompangy 1 Limited ........ 10 167-171 

Oriental, Limited, 1 IBI Lu Gs wats op Gs eaae ves wo} 1 

Sr. va ks se edo REEF AI 5 747 

241 Shares, New — OÈ 
Oriental Telephone and Kleotrio Company. ape | 1 
Oxford Eleotric EE Ord., Nos. 1 to 96 aud 407 to 10,810 5 7 
Boşal Electri Electrical Co any of 1 „ „„ 11 165-185 

per cent: hares Mortgage „ 100 106-107 

South las g Be e e 8 uu 

St. James's and Pall Mall, ary V 17-18 
f per cent. Prei . e. 5 9-10 

Telegraph on and Maintenance „ 2 85-39 
— ģ por ‘ee = 62 Qu (nO ar ow e» as oe m en aru um a 105-108 

Westminster oem 2e emer, 14-1). 
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NOTES. 


Royal Meteorological Society.—Owing to the public 
improvements in the neighbourhood of Parliament-street, 
the Royal Meteorological Society has been obliged to 
vacate its offices in Great George-street, and find accom- 
modation at Prince’s Mansions, 10, Victoria-street. On 
Tuesday evening, the 16th inst., the president, Mr. F. C. 
Bayard, LL.M., held an * At Home" in these new rooms, 
when there was a large attendance of Fellows. 


Underground Railways in New York.—Mayor 
Van Wyck, of New York, has refused to approve of the 
Rapid Transit Underground Railway Law. His action 
nullifies the law, and prohibits the City Commissioners 
from contracting with private capitalists for the construc- 
tion of the railway. This, says the Central News, is a 
great triumph for those who favour municipal construction 
and working of the underground railway system. 


London Telephone Rates.—It is stated that the 
National Telephone Company have decided to apply their 
ordinary tariff rates of £10 per annum for any distance 
within the county of London. Hitherto these rates have 
only applied when the subscriber's premises were within 
14 miles of the company's nearest exchauge. If subscribers 
were at a greater distance, an extra charge was made for 
each additional half-mile or part of half-mile. It need 
scarcely be added that this important modification will in 
many cases meet with much approval. 


The Volta Centenary.—We have received from the 
committee who are organising the Como International 
Exhibition, which will open in a few weeks, a letter calling 
attention to the fact that at this exhibition there is to be 
shown a collection of portraits of gentlemen connected 
with the electrical profession. We are informed that 
authors, professors, inventors, and practical men are all to 
be represented. We may add that those of our English 
electricians who wish their portraits to be on view should 
send these with their signatures to the exhibition authorities 
at 11, Via Cusani, Milan. 

Presentation.—On Saturday last the staff of the 
Bolton Corporation fittings department met at the Gas 
Offices, Hotel-street, to make the presentation of a gold 
albert and pendant to Mr. A. W. Crowter, on his leaving 


to take up the duties of electricity fittings superintendent ` 


to the Corporation of King’s Lynn. The presentation was 
made by Mr. R. Baker, superintendent, and was supported 
by Messrs. J. Wood and R. E. Stringer on behalf of the 
electricians, and Mr. F. Ball on behalf of the gasfitters, 
all wishing him every success in his new appointment. 
Mr. Crowter suitably responded. 

Electric Mail Vans.— We understand that the 
collecting van supplied by the Madelvic Motor Carriage 
Company, of Granton, under contract to her Majesty's 
Postmaster-General, has commenced running in Edinburgh 
for collecting mails from outlying boxes. The object of 
the design seems to be to get for a small weight fairly 
high speeds, and a good margin of power. The whole 
vehicle, complete with accumulators, weighs about 18cwt. 
only, and is guaranteed to carry half a ton of mails. Three 
of these vehicles are being supplied at present, but without 
doubt they will be multiplied if found serviceable. 

Electro-Harmonic Society.—The annual meeting of 
this society, at which officers for the ensuing season will be 
elected, will take place on Wednesday, the 24th inst., at 
4.50 p.m. By kind permission of the secretary of the 
Institution of Electrical Engineers, the meeting will be 
held at 28, Victoria-street, S.W. The annual report shows 
that 20 new members were elected during the past season, 


and that during the same period the society has lost two 
members by death and eleven by resignation. The total 
roll now includes 291 members. We gather from the 
balance-sheet that the concerts given in 1898-9 resulted in 
a small surplus. 

Governmental Telephones.—The Sunderland Town 
Council has recently passed a resolution whereby it joins 
with the Liverpool City Council and the Liverpool 
Chamber of Commerce in recording its great dissatisfaction 
with the Government scheme for dealing with the 
telephones, and expressing the opinion that it is desirable, 
not only in the interest of trade and commerce, but of the 
whole community, that the telephone system of the 
country should be placed under the control of a Govern- 
ment department, so as to have it extended, developed, 
and cheapened with the least possible delay, and that the 
borough members be asked to give their support to the 
views expressed in the foregoing resolution. 

Electric Lighting at Singapore.—Prof. A. B. W. 
Kennedy's advice has been sought with reference to electric 
lighting at Singapore. We gather from our contemporary 
Indian Engineering that in referring the matter to him the 
following points have been raised by the municipality : 
* Underground cables will be decidedly preferable to over- 
head wires, but whether or not the Commissioners will or 
can incur the extra cost must depend upon the amount and 
the probable difference in annual charges for maintenance; 
the estimates should therefore include figures for under- 
ground and overhead wiring. The facilities for repairs are 
not so great in Singapore as in European towns, especially 
for electric plant; the plant should therefore be of the 
highest class of workmanship and material so as to reduce 
the repairs and the probability of irregular service. The 
population being largely composed of most ignorant people, 
high-pressure current is undesirable." 

Electric Lighting in the City.—There was evidence 
at the last meeting of the Court of Common Council for 
the City of London that the Board of Trade is putting 
pressure on the Corporation to make up their minds in one 
way or another as to what policy they intend to pursue 
with regard to electric lighting. It will be remembered 
that recently a request from the City of London Electric 
Lighting Company for a conference was not acceded to, 
and the matter was shelved for a month. The Court of 
Common Council last week reconsidered this decision, and 
decided to meet the representatives of the electric lighting 
company in conference. We gather from the debate that 
some of the members realise that a policy of confiscation 
is not possible, even if the original contracts should be 
proved void in a court of law. We trust that some 
arrangement which will either place the matter wholly 
in the hands of the Corporation or else assure the company 
of its position, will speedily be arrived at. 

Lord Kelvin in Rome.—A complimentary dinner 
was recently given to Lord and Lady Kelvin in Rome 
by the Klectro-Technical Society of Italy and the Ministry 
of Posts and Telegraphs. The toast of the evening was 
proposed in most warm and complimentary terms by no 
less than four speakers, and Lord Kelvin, in replying, 
spoke with great admiration of the extent to which electric 
works have been carried in Rome. He had been deeply 
impressed by the beauties of ancient Rome and the skill 
of her builders. Yet, he added, the old Romans, if they 
came back to life and saw 2,000 horse-power being 
transmitted 16 miles through four wires no bigger than his 
little finger (as is done to supply electricity to Rome from 
the waterfall at Tivoli) along nearly the same path as their 
magnificent aqueducts, they would think a feat had been 
accomplished even greater than those of old times. The 
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menus were most ingeniously decorated with sketches of 
Lord Kelvin’s inventions. Signor Mengarini, president of 
the Electrical Society, was in the chair, and other members 
of Roman scientific bodies were present. 


Heat Combination of Alloys.—Dr. Alexander Galt, 
of Glasgow University, has communicated a paper to the 
Royal Society of Edinburgh on experiments showing that 
the heat of combination in the formation of alloys of zinc 
and copper is negative when the proportion of copper is 
less than about 30 per cent. Alloys of copper and silver 
were also tested, these showing practically no heat of 
combination, but the maximum effect of 52 gr. water heat 
unit Centigrade per gramme of alloy was obtained with 
an alloy of copper and zinc containing the metals in their 
ordinary chemical combining proportions, the metals being 
considered as bivalent elements. With percentages of 
copper less than this, the heat of combination rapidly fell, 
until at 30 per cent. copper no heat of combination was 
obtained. But when the percentages were lower than this, 
the negative value for the heat of combination was obtained 
for three of the alloys. Dr. Galt’s conclusions are the 
continuation of a research, some results of which were 
communicated to the society about a year ago, and which 
are expected to be completed in the autumn. 


Taping Armature Coils.—It is often necessary in 
electrical factories to insulate with tape certain parte of 
armature coile which are built up on formers of the 
Eickemeyer or other types. We notice in the columns of 
the Street Hailuay Journal an interesting device used by 
Mr. Sheldon, of Indianapolis, for taping such coils, which 
usually has to be done by hand. It consiste of a circular 
rim, inside which a gear is cut. In this gearing a pinion, 
driven by & belt from the shafting, is arranged to run. 
The rim in question is mounted in an external bearing, 
out of which a segment corresponding to about 50deg. is 
cut. A spindle to carry the bobbin of tape is mounted 
on one side of this rim, with suitable arrangements for adjust- 
ing the tension of the tape. A diagonal slot is cut through 
the rim in such à way that & coil can be inserted through 
it, the grip not being sufficient to prevent the gear pinion 
continuing to drive therim. The coil having been inserted 
and the tape made fast at one end of it, an even layer can be 
quickly run on and the tension can be maintained more 
evenly than with hand-winding. The author states that 
from 60 to 100 laps each minute can easily be made, and 
that the labour charges are in this way cut down to about 
one-third of those appertaining when the coils are wound 
by hand. 

Energy of the Rontgen Rays.—We have just had 
an opportunity of reading a paper contributed by the 
Rev. Alexander Mowfat, M.A., B.Sc., to the Royal Society 
of Edinburgh, on the “Energy of the Róntgen Rays," 
which paper was read on Jan. 9 this year. The author 
commences by referring to the work of other experimenters 
in the same direction, and gives in careful detail the appa- 
ratus which was used in his work. To describe this fully 
would take up more space than we have at our disposal, 
but the conclusions are of great interest. The author 
assumes that the transformation coefficiency of radiant 
energy into luminiscence is not more than about 4 per 
cent., and that this ratio holds good in the case of 
the Röntgen rays. In this case, with the apparatus 
he used the Röntgen rays produced corresponded 
to about 73 watts. With this assumption, it would 
follow that they produced some 500 times the effect 
of the sun concentrated on a square centimetre. Think- 
ing that this is too high, the author concludes that the 
coefficiency of the transformation of cathode rays into 
Röntgen rays must be very small. He considers it evident 
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from the results he has obtained that the true average 
power of the Röntgen rays—i.e., their energy divided by 
their duration as such—is much greater than is generally 
supposed, and chat about 10 gramme-calories per second 
may be taken as the lower limit of its magnitude. 


The Franklin Lamp.—At a meeting of the electrical 
section of the Franklin Institute on April 25 at Phila- 
delphia, Prof. W. S. Franklin, of the Lehigh University, 
showed in operation, says the Electrical World, a Nernst 
lamp of his own construction. Prof. Franklin, who has 
experimented quite a little in this interesting field, has made 
many lamps and tried many materials. The lamp which he 
showed was said to take only about 0°8 ampere and 130 
volts alternating current, and he estimated the candle-power 
to be about 150, which, however, he admitted was a mere 
estimate. The lamp had to be heated with a powerful blast 
lamp for nearly a minute, and was then started with about 
1,000 volts. It could have been started with less, but then 
requires more heating. He referred chiefly to his own 
experience rather than the lamp as made by Nernst. He 
does not believe the preliminary heating will offer as great 
difficulties as the proper construction of the terminals, 
which latter he considers & very serious and difficult ques- 
tion. He believes that the material must contain something 
which begins to fuse before the conductivity is sufficient to 
carry an appreciable current. He seemed doubtful as to 
the probable future of the Nernst lamp. An interesting 
experiment: which he showed was the fusing of a large glass 
tube through which the current was passed between two 
terminals after the tube had been brought to a red heat. 
The glass, of course, melted, but in doing so gave out 
considerable light. 

Transformer Efficiency. — It seems that the 
Westinghouse Electric Manufacturing Company are supply- 
ing some transformers to the County of London and Brush 
Provincial Electric Lighting Company. We gather from 
the Electrical World that the orders were placed with the 
Westinghouse Company because they guaranteed very high 
efficiencies. As a proof of this, the following figures are 
given with respect to the efficiencies at various loads of 
the 100-kw. size. The transformer is required to increase 
a voltage of 2,100 up to 6,000 volts with a frequency 
of 50, and the variation of voltage on the secondary 
between no load and full load is guaranteed to be 1°3 per 
cent. The full load efficiency is to be 98:4 per cent., half 
load efficiency 98:5 per cent., quarter load 97:75 per cent, 
one-tenth load 94:9 per cent., and at one hundredth of its 
full load the transformer is to have an efficiency of 65 per 
cent. With these results the all-day efficiency, with 
19 hours of no load and five hours at full load, 
works out at 96:5 per cent. As we gather from 
the context that the transformers are to be used 
in the stations for transforming up to large district 
feeders, even higher efficiencies will be obtained by cutting 
out certain transformers during the daytime. From 
the illustration given in our contemporary, we see that 
the transformer is of the design generally adopted by the 
Westinghouse Company, while the primary and secondary 
windings are wound in sections placed alternately so as to 
reduce the magnetic leakage. 

Institution of Mechanical Engineers. — On 
Tuesday evening there was a house-warming at the 
new building at Storey’s-gate, Westminster, which is to 
serve as the London home of the Institution of Mechanical 
Engineers. Sir William White (the president) and Lady 
White received the guests, of whom there were more 
than 1,000, in the Great Hall. The building is one of 
the finest possessed by any scientific society in the 
Metropolis, and was built from designs prepared by Mr 
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Basil Slade. The entire structure was utilised for the 
entertainment of the guests. As was appropriate with 
the Director of Naval Construction filling the office of 
president, there were displayed in the large hall limelight 
pictures of typical ships of the navy. The guests included 
the Earl of Hopetoun, Lord Kelvin, Sir R. Webster, Q.C., 
M.P., the Ministers for Bolivia, Servia, Sweden, and 
Uruguay, the Lord Mayor of Belfast, the Mayors of 
Plymouth, Newcastle, Southampton, and Cardiff, members 
of the senates of the universities, leading representatives 
of scientific societies, the heads of Government departments, 
and other distinguished persons, including General Sir 
George White, Admiral Bedford, Admiral Moore, Mr. W. 
H. Preece, Sir Hugh Owen, Sir F. Marindin, Sir ‘Thomas 
Sutherland, Sir J. Wolfe Barry, Sir Benjamin Baker, and 
Sir Frederick. Bramwell. Music was furnished by the 
Meister Glee Singers and the London Concert Orchestra. 
On the following evening close upon 1,500 guests were to 
be entertained at a similar function, as even the palatial 
home of the engineers could not accommodate all their 
friends at one gathering. 


Simple Steam-Engines.— We take from the columns 
of the American Electrician the following notes on a very 
simple steam-engine developed by Prof. Elihu Thomson for 
steam automobile work, which somewhat closely resembles 
one recently designed in France for the same purpose by 
Mr. Serpollet. The engine in question has four cylinders, 
each 21in. in diameter with 3in. stroke. They are all 
single acting, and work with single expansion, thus being 
four small engines each with about 1 h.p. capacity; in 
fact, about 5 h.p. can be obtained from the four. The 
economy obtained from this small engine is wonderful, 
seeing that an effective horse-power is obtained with 
201lb. of water power per hour. The steam pressure was 
from 160lb. to 200lb., and superheating was used. The engine 
consists of a simple cylinder with an admission valve of 
the vertical cone type at the top, while the exhaust 
openings are made all round the sides of the cylinder; 
these are uncovered when the piston is at its lowest 
point. With this arrangement the exhaust line is not 
horizontal as in the ordinary steam-engine, but from 
the time that the exhaust ports are re-covered by the piston 
the compression is continuous and adiabatic. As Prof. 
Thomson points out, the steam having once been admitted it 
goes steadily forward and out, and there is no retraversing 
of passages, causing condensation, as with an ordinary 
engine. The clearance allowed with this engine is ample, 
80 that there should be no trouble with condensed water 
when starting. The engine is now being used on a steam 
automobile having a coilpipe boiler heated by ordinary 
kerosene. The admission valve is very much of the same 
type as is used on gas-engine exhaust, and it does not 
suffer from the superheating of the steam, which at times 
is excessive. 


The Nernst Lamp.—We have received from the 
Nernst Electric Light, Limited, a translation of an account 
which appeared in the Boersen-Courier, of Berlin, of a 
lecture by Prof. W. Nernst on the lamp with which his 
name is associated. Unfortunately, in making a transla- 
tion, the reading of our German contemporary has been 
followed so closely that in many parts the translation is 
almost unintelligible. After making an attempt to correct 
obvious errors, we find it will be best to give a brief 
résumé only. Having explained that he had worked out 
his invention before he heard of the Jab!ochkoff lamp, 
Prof. Nernst went on to say that the object of his search 
was to find a substance which, when heated, turned more 


energy into light than was the caso with the caibon-. 
filament incandescent lamp. He then showed by a series 


of interesting experiments how oxide of magnesia loses 
its insulating properties when heated. Prof. Nernst treated 
his filaments as electrolytes, and showed that it was 
possible to work with a continuous current if the filament 
was exposed to the oxygen of the air. He held that the 
oxygen in the air, in consequence of its depolarising effect, 
neutralises the electrolysis produced by the current. In 
conclusion, he stated that after a number of experiments, 
he thought a practical lamp had now been arrived at. It 
was subsequently announced by the chief engineer of the 
Allgemeine Elektricitats-Gesellschaft that these lamps would 
be produced in the new factory now being erected, and 
which they expected to have in thorough working order 
during the course of the summer. He added that he 
attached great importance to the decision given last week 
by the claims department of the German Patent Office, 
by which all objections against the Nernst patents had 
been dismissed. 


Limited Competition.—We regret to find that our 
prophecies as to the great disadvantages of inviting only 
a limited number of firms to tender for public electric 
lighting contracte has been so fully justified in the case 
of Fulham. We reported in our last issue the conclusions 
arrived at by the Vestry meeting which was held that 
week, and expressed a hope then that, the tender having 
been at length finally awarded, the matter could be allowed 
to rest. We have since, however, seen the reports in the 
local papers, and could not help noticing how much the 
success of the undertaking has been prejudiced by the 
course pursued. It will be remembered that in the first 
place some eight firms were asked to tender, and that these 
were so selected that they were all supposed to be capable 
of carrying out the whole of the work. With but one 
exception these firms did not alike make both cables and 
electrical machinery, and there was consequently bound 
to be a fair amount of sub-contracting. When two 
of the firms declined to send in tenders, the General 
Electric Company was selected by Mr. Medhurst to take 
part in the competition. This firm’s offer was the lowest 
for the whole of the work, but was not recommended for 
acceptance. Out of this arose the whole of the trouble, as 
objections to the capabilities of the company were raised 
at a stage in which, in our opinion, these objeetions were 
quite inadmissible. The consulting engineer has a perfect 
right to object to a firm being awarded a contract if he 
considers that firm incapable of carrying out the work satis- 
factorily. But in this case it seems to us that such a right 
was debarred, from the very fact that the firms were 
selected for the purpose of fulfilling this very condi- 
tion. In tbe local papers there is a publication 
in full of the correspondence which passed between 
Mr. Medhurst and the chairman of the Electric 
Lighting Committee, and we feel quite justified in say- 
ing that the publication of this has done no good. 
There is nothing in the early letters but what either 
party was quite entitled to write, and we are sure that the 
imputations made were equally unjustified. In fact, the 
whole matter, although raising a lot of personal feeling, 
was really traceable to the undesirable way in which 
tenders were invited. The proposal at the last meeting to 
readvertise the matter would have been quite futile, as no 
self-respecting firm would care to tender when its own 
price and that of its competitors were known. We trust 
that now the matter has been decided definitely, all will 
work together for the common weal. 

Effete Water Powers.—We note from the columns 
of the Electrical World of New York that a number of 
water plants in America have recently been rendered 
inoperative by the exhaustion of the sources from which 
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the water was derived. The first of these was at Austin, 
in Texas, but recently various installations on the Pacific 
slope have been equally troubled with deficient water 
supplies. In consequence of this our contemporary 
estimates that at least £200,000 worth of capital has been 
rendered idle as far as profit earning is concerned. 
There is no doubt that the failure to supply power, 
even if that failure only extends over a month 
in a number of years, seriously reduces the con- 
fidence of consumers in the power system in question. 
It is assumed, says our contemporary, that the engineers 
who planned the installations are to blame for the advice 
they gave as to the value of the water supply, and it goes 
on to quote the National Geographical Magazine to the effect 
“that the extension of explorations and observations in 
the region of country west of the Rocky Mountains tends 
in many ways to confirm the idea that a steadily pro- 
greesive aridity is slowly replacing more humid climatic 
conditions. This change is manifest in various ways— 
most conspicuously in the decreasing volume of water in 
many of the lakes and streams throughout the region, as 
shown by the existence of former beach lines at higher 
levels, and in the profound disturbances and modifications 
taking place in the native flora. The phenomena which 
follow the advance of aridity are not limited by altitude, 
for while the desert conditions at low elevations exhibit 
them in their most intense aspect, they are also clearly 
traceable to the highest summits, where gradually dwindling 
glaciers and abnormally high extensions of certain lowland 
types of forest show the general trend of the climatic 
change." It is quite possible that such changes are taking 
place, but we are quite sure that they are not sufficiently 
rapid to absolve the engineers who design the schemes above 
mentioned from blame. In fact, in estimating the power 
derivable from a river, or, putting it more broadly, from 
a watershed, observations extending over one or two years 
are abeolutely useless in determining the minimum flow. 
Unfortunately, it is just this minimum flow which causes 
trouble in power transmission schemes, unless extensive 
systems of water storage are added to retain storm water. 
It will be remembered that at the Falls of Foyers the 
British Aluminium Company have adopted this expedient, 
and that by making two small lakes into one large one 
with a higher water-level, they have succeeded in obtaining 
& regular supply for the summer. 


Insulation.—An editorial article in the Electrical 
World of New York traces in a most interesting way the 
history of the development of insulation for electrical 
apparatus from the early days of electrical science down 
to the present. It is pointed out that at the commence- 
ment of the present century static electrical machinery 
producing only very high pressures were known. In con- 
sequence, the insulation could not readily be expressed in 
ohms, and materials such as dry glass, silk, or wax were 
80 arranged as to provide sufficient long and narrow leakage 
surfaces. With the discovery of the Volta pile there came 
a revolution in the art of insulation, as very low pressures 
were then used. With the gradual growth in the use of 
dynamos and alternators, we have gone back into the earlier 
explored regions of high-pressure electricity, and with it 
have returned to the old and practically abandoned notions 
concerning high-pressure insulation. With these pressures 
the need for a dielectric which will resist disruptive 
discharges becomes more and more felt, while the 
need for large sections of conductors decreases. In this 
way the use of cotton as an insulator is rapidly going out, 
and mica coming in. Our contemporary prophesies that 
it will soon be a matter of absolute indifference to the high- 
pressure electrician what number of ohms is to be found ip 


any part of his apparatus or system, while it becomes every 
day of more importance what factor of safety he possesses 
in dielectric strength in each and all parts of his plant. 
While it is necessary under the recently-developed regime 
to apply high-pressure tests to all kinds of electric appa- 
ratus, in order to insure the original existence of a sufficient 
margin of security or factor of safety in dielectric strength, 
yet there can be little doubt that it is unwise to continue 
the application of such a stress for an unduly great length 
of time. There seems to be in dielectrics, as in the mechanics 
of solids, an elastic limit beyond which applied stresses pro- 
duce permanent displacements or straine. Such dielectric 
strains mean permanent weakening of the insulation just as 
permanent mechanical strains means permanent mechanical 
weakening. So far as we are at present able to judge, an 
electrically insulated system may be operated with safety 
for an indefinite period at pressures within the elastic 
limit. But once this elastic limit is passed, it is only a 
question of time when the dielectric strength of the apparatus 
will be destroyed and the apparatus itself will break down. 
It becomes, therefore, of increasing importance to develop 
methods of testing which shall be capable of indicating 
when the dielectric elastic limit is reached in an apparatus, 
or in samples of the insulating material of which such an 


apparatus may be constructed. A definite measurement of 


the dielectric elastic limit would be of great value to 
electrical engineers. 

Electric Motor Vehicles.—Mr. Thomas B. Booth 
contributes to the Electrical World the first of a series of 
articles on the American types of electric motor vebicles. 


The article in question is devoted to the Columbia auto- 


mobiles, which are manufactured at the company's works 


at Hartford. The company has taken over that part of the 


Pope Manufacturing Company's works which was organis d 
to manufacture motor vehicles It has devoted much 
attention to the accumulator system, and endeavoured to 
use such a construction of cell that à 25-mile run can he 
obtained with perfect safety with any of their vehicles. In 
the cell used the positive plates are of Planté formation, 
while the negatives have the active material assembled in 
masses. The positive plate is strong mechanically, and its 
Planté formation permits of a high rate of discharge. Its 
capacity is 3°5 ampere-hours per pound of complete cell 
at a discharge rate of 1:2 amperes per pound, or about 
‘91 horse-power hour per 100lb. This, the author thinks, 
may be perhaps taken at the present time as the limit 
beyond which increased capacity must involve a decreased 
life, although improvement in capacity per pound without 
sacrifice of durability is being effected at a more 
rapid rate than thought possible two years ago. He 
points out that several pasted cells have lately been 
developed which have yielded much higher capacities 
for a given weight, but that with this, short life 
and early renewals are inevitable. Mr. Booth gives an 
instance of one cell which, starting with a capacity of 
seven ampere-hours per pound, has been boomed, but which 
if a capacity curve be plotted for every successive discharge, 
a straight line is obtained which touches zero at about the 
twenty-fifth or thirtieth discharge. Coming to the vehicles 
themselves, one feature in their mechanical design is that 
the steering wheels are not mounted on a common axle 
which is rotated, but in steering the wheels individually 
are turned through an angle by means of a lever acting on 
a vertical axis. The hub of the wheel runs on a short 
spindle at right angles to this axis. We gather from 
the description that on the lighter vehicles pneumatic 
tyres are used, while on the heavier goods vans 
solid rubber tyres are employed. The pneumatic tyres 
are, of course, the more expensive, and the author con- 
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siders that these are also somewhat less economical in the 
consumption of power. As an example of the proportion 
existing in these vehicles between the weight of a carriage 
and that of the accumulators, in one instance a hooded 
phaeton, weighing complete with batteries 2, 400lb., con- 
tains a total weight of batteries of 1,100lb. The author 
concludes an interesting article by considering the great 
advantage the charging of such accumulators will be to 
central-station engineers in enabling them to provide a day 
load for their electrical machinery. 


Royal Institution.— Last Friday evening Prof. T. 
Preston, M. A., D. Sc., F R. S., delivered a lecture at the 
Royal Institution on “ Magnetic Perturbations of the 
Spectral Lines.” He commenced by saying that the subject 
about to be considered formed a connecting link between 
two of the most interesting branches of human knowledge— 
namely, that which treated of magnetism and that which 
treated of light. In order to understand the nature 
of the investigation which Faraday was the first to 
take in hand, and which had led up to the discourse 
of that evening, it was best to consider briefly some 
elementary facts concerning magnetism and light. 
He then proceeded to deal with the magnetic field. 
Faraday always pictured this as filled with lines of force— 
that is, lines, each representing the direction in which a 
north pole would be urged—and the importance of the 
concoption could scarcely be over-rated, for it led us to 
view magnetic actions as being transmitted continuously 
through the intervention of some medium filling all space, 
rather than by the unintelligible process of direct action 
at a distance. This medium was called the ether, but as 
to what it was that was actually going on in the ether 
around the magnet we could not definitely say. In common 
light the vibrations took place indifferently in all directions 
around the ray, and followed no law or order as to their type. 
They possessed no permanent relation to any direction 
around the ray, so that if the magnetic action should happen 
to be a twisting of the vibrations round that ray it would be 
impossible to detect this twist in the case of ordinary 
light. As a matter of fact, a twist of this kind 
actually occurred, and this was what Faraday anticipated. 
In order to detect it, it was necessary to employ a 
beam of light in which the vibrations were restricted 
to a single plane passing through the ray. Such 
light was said to be plane polarised, and might be 
obtained by transmitting common light through a doubly 
refracting crystal Faraday found that when a beam of this 
plane-polarised light was passed through the magnetic field 
in the direction of the lines of force a distinct effect took 
place, and that the effect was a twisting of the plane of 
polarisation of the light vibrations as they passed through 
the magnetic field, or, to be more precise, as the light passed 
through the matter occupying the field. The presence 
of matter in the field appeared to be necessary. The effect 
was not observed in a vacuum, but became greater as the 
field became filled with matter of greater density. It was 
therefore not a direct action of the magnotic fiell ou the 
light vibrations, but rather an indirect action exerted through 
the intervention of the matter which occupiod the magnetic 
field. Having explained what this action really was, he 
proceeded to refer to other experiments made by Faraday 
and Zeeman. Prof. Preston next referred to spectral lines 
from a source of light, which, havingbeen photographed, were 
thrown on a screen, and which were found to be broadened 
when the light was produced in a strong magnetic field. 
Having alluded to the researches of Lorentz and Larmor, 
who examined the subject mathematically and came to 
the conclusion that each spectral line should be not merely 
broadened but actually split up into three lines, and that 
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the constituent lines of this triplet must be each of them 
plane polarised, Prof. Preston employed a model in 
illustration of this action, and then dealt with types 
of other magnetic perturbations, which were obtained 
with a magnetic field of greater strength. While some 
of the spectral lines were split up into triplets, as indicated 
by theory, others became resolved into sixtets, or octets, 
or other complex types. Most of the remaining part 
of the lecture was occupied with theoretical considera- 
tions. In conclusion, Prof. Preston said there was, he 
thought, reasonable hope that the time was fast approaching 
when intimate relations, if not identities, would be seen to 
exist, between properties of matter which had hitherto been 
considered as quite distinct. 


The Black Art.—We have frequently had to refer 
to the catalogues and price lists of the various electrical 
firms in England, and it is surprising to see the amount 
of information which some of these firms crowd into their 
lists over and above the information given about the goods 


‘manufactured and supplied. Amongst such liste that of 


the General Electric Company takes a high place, but 
even then certain gentlemen are not satisfied. The follow- 
ing letter, which clearly expresses disappointment that the 
firm does not practice as family sorcerers, has been received. 
The letter was sent from South Birkenhead, and dated 
April 24 this year, and it reads as follows: Dear Sir,— 
Many thanks for catalogues. I was under the impression 
that I could select from them a machine producing the 
effect hereinafter described. The object desired is to put 
a atop to an annoyance caused to a friend by persons living 
next door to him. They have made it a practice for a 
very long time to disturb and cause serious injury by 
passing currents and playing these upon the head and 
other parts of the body. On my friend’s side of the 
bedroom wall the paint becomes of a lighter colour and is 
slightly illuminated, and there appear minute sparks, with 
an occasional small flash of light; the stuff passed through 
can be distinctly seen approaching. Sometimes the force 
is so great that the system is entirely shaken. The result 
of playing on the ear is that the head and face feel numbed 
as if standing for some time near a generator of great 
power; the sparks are identical The tongue is affected 
by playing on, the mouth sometimes seriously agitated, 
the upper jaw feels as if something was continually 
dragging at it. Voices are distinctly heard, and remarks 
of the lowest character are continually manufactured. 
They often say that unless the ears are practised upon, 
they could not make themselves audible or hear anything 
from the other house. The direction of the sounds would 
lead one to believe that they have coadjutors in the 
immediate neighbourhood who are possessed of similar 
instruments. You will no doubt be able to determine the 
machines in use. Also whether any sound instrument is 
used in order to augment the sound. Can you supply any 
instrument that would enable us to detect these people 
at their operations? If you can you will certainly be 
a public benefactor, and will assist in bringing to justice 
a set of scoundrels who are continually perpetrating a 
most abominable crime. It is fearful that a man cannot 
sit in his own house without being continually annoyed 
by such ruffians. The kitchen under the bedroom is 
constantly annoyed. Their voices prove that they are 
constantly on espionage, and hear and see everything that 
passes in their neighbour's house. They often state that 
they can never be discovered, and on this sneaking behind 
a brick they rely for safety.—Signed, J. N. H.” After the 
signature, of which we only give the initials, the corre- 
spondent adds a postscript to the following effect: Most 
amusing, they suggest calling upon you or writing.” 
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THE POTTERIES ELECTRIC TRAMWAY. 


On Tuesday last the electric service on a large part of 
the tramways of the Potteries Electric Tramways Company 
was officially commenced. In order that our readers may 
have some ideaof the extensivesystem of tramways which this 
company will soon have completed and running in North 
Staffordshire we reproduce in Fig. 1 a general map of the 
district, drawn to a small scale. This map also shows the 
various interests which the British Electric Traction Compan 
has succeeded in turning into a complete tramway, whic 
will be of inestimable value to the inhabitants of the 
district. Commencing with the line indicated in black, 
this belonged to the North Staffordshire Tramways Company, 
which pom pany has now been merged into the Potteries 


Electric ction Company. Before this step was 
taken, the British Electric Traction Company had 
succeeded in obtaining light railway orders over 


those parts of the track which are shown dotted. 
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They also obtained the tramway orders shown by 
the dots and dashes in the map. The most iuterest- 
ing feature in connection with the line is connected with 
the two short lengths at Longton. These lines were con- 
structed by the local authority some 20 years ago, but 
although this authority had powers to construct a tramway 
they had not powers to work it. Hence the line made so long 
ago has never been used. By connecting up the whole of 
these lines, and controlling them under one management, 
the Potteries Company will be able to give good through 
service and interconnections, which would be utterly impos- 
sible were the various parts of the line to be under different 
managements. Up to Tuesday last the North Staffordshire 
Tramways were worked by steam cars, which at 9.30 p.m. 
formed a melancholy procession into a siding near Hanley, 
never to be used again. Of the lines shown in the map, 
those between Longton and Burslem are now fully com- 
pleted and working electrically. Other sections towards 
Golden Hill and Blythe Bridge are practically completed, 
and in some cases passed by the Board of Trade ; while the 
work on other sections is being rapidly proceeded with. 


The power station (marked No. 1 on the map), situated at 
Stoke-on-Trent, at present supplies the whole line, but s 
second station is being constructed at Wolstanton. The 
contracts for the conversion of these tramways into electric 
lines were let as long ago as December, 1896 ; the contract 
for the relaying of the permanent way was placed with 
Messrs. Dick, Kerr, and do. while the electrical work wa: 
carried out by the Brush Electrical Engineering Company 
Owing to various interruptions, over which the contractors 
had no control, the lines were not completed until recently. 
Thus the order for the Kidderminster trams, which was also 
laced with the Brush Company by the British Electric 
raction Company at a later day, was completed first, 
hence our readers must not conclude from the fact that 
American machinery is used at Stoke that the Brush 
Company’s practice of manufacturing all kinds of tramway 
plant bas been discontinued. 
Track.—The gauge of the lines used in connection with 
the Potteries Tramways is 4ft. throughout. The new 
rails laid by Messrs. Dick, Kerr, and Co. were supplied in 
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lengths of 30ft. 
are of the girder type, and weigh 87b. per yard. The 
speciality in the track is the arrangement of the joints 
with the patent fishplates, which give a continuous running 


These rails, which are shown in Fig. 3 


sui face for the car wheels. These fishplates, which are 
dove-tailed into the rail, as shown in the drawing, give a 
very smooth track and reduce very much the shocks which 
are usually felt when passing over jointe. The fishplates are 
20in. long, and secured with four fin. bolts and nuts. The 
rails are tied to gauge with tie-bars about 8ft. apart of 2ĩn. by 
3in. flat bar, screwed one end ard provided with nuts and 
washers, aud the other end notched. These rails are laid 
on a bed of cement concrete bin. thick, with the exception 
of where the ground is very soft, and are then laid on 12in. 
by 6in. longitudinal timbers placed on concrete foundation. 
Between the rails and 18in. oneitherside is paved with granite 
setts. A perspective view of this track is shown in Fig. 3 
It is interesting, in passing, to note that great trouble bas 
been found in the selection of these setts. No less than 15 
different local authorities have had to be dealt with, and the 
surveyor of each of these had his own opinion, which in 
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some cases was duplicated by the opinion of his committee. 
In this way a great number of different classes of setts 
were required, and in some cases it was found absolutely 
impossible to get exactly what was wanted. The track 
when laid does great credit to the contractors, and the 
smoothness of running on Tuesday last was remarkable. 
The sub-contractors under the Brush Company for the 
overhead line and bonding were Messrs. R. W. Blackwell 
and Co., of Victoria-street, S. W. The span-wire type of 
overhead construction has been used with two trolley wires, 
one of which is used in either direction. These wires, 


which are supported on insulators from the span wires, 
are of No. O gauge, weighing about 1,700lb. per mile. 
up into half-mile sections by 


The trolley wire is divide 
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company’s own make, lead sheathed, and laid on the solid 
system, with cast-iron connecting boxes betweén the various 
lengths. The sections of these cables are designed on a 
5 per cent. drop when 20 motorcars and trailers are running 
on the line. In this way, where a feeder runs through 
three or four feeder boxes, its section is reduced propor- 
tionally from box to box. 

The Power Station.—The power or generating station is 
situated on the site of the old tram depót at Stoke, on the 
bank of the Trent. It consists of engine-room, boiler- 
house, and car-sheds, with the necessary repairing shops, 
test-rooms, etc. The old buildings have been utilised as far 
as possible, and the site has also tended to cramp the 
design. Steam is supplied by three Lancashire boilers, 
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FIG. 2.—Details of the Rails and Fishplates used on the Potteries Tramways. 


means of switch pillars placed by the roadside in order 
that interruption or fault may not disturb the whole road. 
Some four feeders run from the station to these section 
boxes, and from three to four boxes are connected to each 
feeder. Tubular steel posts are used to support the span 
wires in the great majority of cases, although sometimes 
permission has been obtained to affix one end to a build- 
ing. We have seldom seen a more complicated system 
of guard lines than is used for these lines, owing to the 
fact that telephone and telegraph lines cross the road in all 
directions. Tais coupled with the span-wire system of 
support, again emphasises the ad vantage of the side-running 
trolley and side-pole construction from an esthetic point 
of view. The switch feeder pillars, which are manufac- 


7ft. by 50 ft., with a working pressure of 120lb. per square 
inch giving 550 h. p., space being reserved for a fourth boiler 
should it be necessary. The boilers, which were supplied 
by Edwin Danks and Co., Limited, of Oldham, have the 
usual complement of fittings, including water gauges of 
the Hopkinson guarded type. A storage tank capable 
of holding 12,000 gallons of feed water is provided, from 
which water can be supplied to the boilers either direct or 
through a Green’s economiser of 144 tubes. Two feed 
pumps of the three-throw type, made by Messrs. Hayward 
Tyler and Co., have been provided, each capable of deliver- 
ing 12,0001b. of water per hour to the boilers. One of 
these pumps is driven by a small steam-engine, while the 
other is coupled by belting to an electric motor. This 


Fia. 3.— Perspective View of the Track. 


tured by the Brush Company, are each provided with a 
telephone, so that a quick communication may be had 
from the central station. They are divided internally 
into two chambers, the upper one containing six-way plug 
switch block with the usual connections, while the lower 
compartment is arranged to contain the testing apparatus 
required by the Board of Trade, or connections for the 
same to the central station. All the rail joints are bonded 
by means of Chicago bonds, and the two lines of rails are 
so bridged every 100 yards. The insulated return feeder 
is also connected to these rails at very frequent intervals. 
Feeders.— The feeders, of which there are at present 
four, were supplied and laid by the Callender's Cable and 
Construction Company, Limited. The cables are of this 


motor drives the pump at varying speeds, which can be 
obtained both by a controller and by the speed cones of 
the belt gear. The motor is of the General Electric Com- 
pany’s make, and is supplied at 110 volts off the station 
mains. The scrapers of the economiser are also electrically 
driven. 

The coal bunkers are situated at the side of the boiler- 
room parallel to the firing floor. An inclined roadway 
enables carts to deliver coal to manholes on a platform over 
the bunkers. The cramped state of these arrangements 
both for receiving coal and on the firing floor will hamper 
the firemen, and we shall not be surprised to hear that 
mechanical stokers are to be introduced. 

The complete engine-room, which is exceedingly well 
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lighted, is shown in Fig. 4, while Fig. 5 is a reproduction 
ef a view taken in the opposite direction, so that 
the dynamo can be seen. There are at present installed 
two main engines of the Mackintosh and Seymour 
type, direct coupled to two six-pole dynamos. The 


capacity of 410 amperes at from 500 to 550 volts. They 
are over-compounded, so that the higher voltage can be 
easily obtained at full load. 

In addition to these main engines there is a further smaller 
one used to drive the motor-generator. These latter machines 
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FIG. 4. — The Engine-Room at Stoke. 


engines are capable of indicating continuously some 
350 h.p. at 200 revolutions per minute. These are com- 
ound tandem condensing engines with flywheel governors. 
he necessary water for the ejector condensers is taken 
from the River Trent, for which purpose the electrically- 


are shown in Fig. 6. The combination consists of one 
dynamo capable of giving 70 amperes at 500 volta, and 
one dynamo rated at 275 amperes at 110 volte, at a speed 
of 950 revolutions per minute. With the engine belted to 
this set it is possible to shut down the main engines and 


Fic, 5.— View of the 200-kw. General Electric Company's Dynamo and Mackintosh and Seymour Engine. 


driven centrifugal pump (shown in Fig. 6) is used. The 
dynamos were supplied by the British Thomson-Houston 
Company, as sub-contractors, and are of the standard G.E. 
type. The details of these dynamos can be well seen in 
the illustrations Figs. 5 and 7. Each dynamo has a rated 


still to have the current available for sending out single 
cars or for moving them about in the sheds. in, the 
station power and lighting circuite, which are kept at 
110 volts, can either be supplied by the small engine or 
can be fed by the motor-generator by transformation from 
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the 500-volt circuit. The engine used to drive the set is 
one of the Universal type, manufactured by the Brush 
Company, who also made the dynamos. 

The machines seen under the switch gallery both in 
Figs. 7 and 8 consist of two boosters of the Brush make 


— — fe 


of the supports can be seen in these illustrations, but Fig. 8 
shows the general appearance of the board and platform 
somewhat better. It will be seen that separate panels are 
provided for each generator and feeder, and that the 
instruments connected with the lightingof thestation are also 


FIG. 6. — View of the Circulating Pump and of the Universal Engine driving the Motor-Generator. 


for hitching up the voltage in the feeders at heavy loads. | kept on one panel. The panel, marked Board of Trade and 
One of these boosters is used for feeders Nos. 1 and 2, and | main reading,” contains all the pilot wire instruments. In 
the other for feeders Nos. 5 and 4. The dynamos and | the illustration the letters indicate as follows : (A) Thomson- 
motors are of the ordinary inverted two-pole type, with | Houston circuit breakers; (B) Weston ammeters; (D) 
the Mordey chord-wound armatures. Kelvin voltmeters; (K) feeder switches; (N) main recording 
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Fic. 7.—Front View of the Switchboard, with the Dynamos in the Foreground. . 


The switchboard, which appears in several of the | voltmeters; (O) Board of Trade recording voltmeter ; (P) 
illustrations, and of which we give a detailed plan and | Board of Trade recording ammeter; (Q) main recording 
elevation in Figs. 9 and 10, was made by the Brush | ammeter, etc. uu 
Company. It is of fireproof construction throughout, | The electric cars used on the Potteries line are shown in 
and no wood whatever is used on or about it. The details | Fig. 11. The car bodies were manufactured by the Brush 
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Electrical Engineering Company at the Falcon Works, | The opening ceremony on Tuesday last was commenced 
Loughborough, while the trucks are of the Peckham type. | by the guests assembling at the power-house, where Sir 
The motors are G.E.-800 type motor, and the controllers Charles Freemantle, K.C.B., switched on the current to 
the line. After a short speech, which, owing to the 
>: noise of the machinery, it was very difficult to 
follow, the guests were invited to take seats in 
the six electric cars which were the first to run over 
the line. As already mentioned, the steam service had 
been previously stopped, and after the cars containing the 
guests had started, a regular five minutes' service was 
instituted at the usual rate of fares. ‘To reserve motorcars 
for this, trailers behind three motorcars were used for the 
guests. Owing to the exceedingly greasy state of the 
rails and to the heavy town councillors in the first 
trailer, the leading cars had some difficulty in negotiat- 
ing the first grades. A supply of sand soon, however, 
put matters right, and the worst grades subsequently 
encountered were accomplished without any difficulty 
whatever. 'The party proceeded first in the direction 
of Longton, after which the whole length of the line to 
Burslem was negotiated. A few photographs having been 
taken with a prominent councillor as driver of the first car, 
the party returned to Hanley for the inaugural lunch. 
| This was admirably served and highly appreciated after the 
long ride. Mr. Emile Garcke was in the chair, and after 

the usual loyal toasts, 

Sir CHARLES FREEMANTLE, K. C. B, proposed The Success 
of the Potteries Electric Traction Company.” He alluded 
to the successful opening of this the first line of communi- 
! cation through a district which contained nearly half a 
million inhabitants in an area of something like 40 square 
miles, and to the service the electric trams would be to the 
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FIG. 8, Side View of the Switch Gallery, with Boosters Underneath. population. P ; ; 
| Mr. EMILE GARCKE, in replying as chairman of the 


were also made by the General Electric Company, and board of directors of the company, referred to the great 
supplied through the British Thomson-Houston Company. ' difficulties which had been overcome, and to the fact that 
All the cars and trailers are arranged to take some 24 no less than 15 local anthorities had to be dealt with in 
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Fics. 9 AND 10.—Elevation and Plan of the Switchboard at Stoke. 


passengers inside. The low bridges along the route | the matter. He expressed his great pleasure at seei 
aah the use of top seats, and no provision is made | many of the local authorities 5 at the n 
or platform passengers. and took that as a mark of confidence they had in the 
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service the electric tramways would be to the community. | MISCELLANEOUS NOTES ON THE CHELTENHAM 


He thought that the present case was one in which it was 
easily seen that the municipalisation of tramways could 
not be carried into effect, and pointed out that all the 
authorities would gain was from the fact that the tramways 
were under one control. He concluded by congratulatin 
the engineers and the contractors on the good quality o 
the work they had inspected that day. 

The next toast was that of The Engineer,” proposed 
by the CHAIRMAN, coupled with the name of Mr. Stephen 
Sellon, who has been responsible for the engineering work 
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MAINS.* 
BY HAMILTON KILGOUR, MEMBER. 
(Concluded from page 599.) 


The town network of distributors is broken up into 
sections by the sub-stations, and a fault on any section (or 
service on it) merely cuts out that section by the fuses 
blowing at each end of it, and does not affect supply to 
other sections. Where a branch to supply a side street is 
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Fig. 11.—One of the Motor Cars of the Potteries Electric Traction Company. 


in converting the tramways. Here, again, the difficulties 
this gentleman had had to contend with in having so many 
authorities to pew and so many contractors to look after 
was mentioned. __. 

Mr. STEPHEN SELLON acknowled the toast in a 
laughable speech, in which he attributed the delay in 
opening the tramways to the pleasant intercourse he had 
enjoyed with the municipal authorities. He wae naturally 
afraid that a too early completion would put a discontinua- 
tion to these happy relations. 

The remaining toast was that of The Local Authorities,” 

roposed by Mr. J. S. RAWORTH, and responded’ to by the 

AYOR OF HANLEY, after which, 
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FIG. 12.—A Leakage Tester used to locate Cable Faults. 


À hearty vote of thanks was proposed to the chairman, 
Mr. Emile Garcke, to whom was duly accredited the ener 
cue a of carrying out the negotiations attending the 
work. 

After luncheon the guests had an opportunity of seeing 
the tramway in full working order, and of noting that the 
five minutes’ interval was well maintained. The engineer 
in charge of the line, and who has also been responsible 
for the superintendence of the work in question, is Mr. W. 
Slade Olver, to whom we are indebted for much of our 
information, 


taken off a distributor, a switeh tee box with a testing socket 
(Fig. 6)—connected to the branch—is used, and for con- 
venience in connecting new customers without disturbing 
supply to those previously connected to more than a 
minimum extent, we are reaking up the distributors in 
the principal streets by straight switchboxes, which are also 
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FIG. 4.—Sub-Station Low-Tension Circuit- Board. 


provided with testing sockets. The average distance between 
sub-stations in the town is about 330 yards, so that the 
use of one or two switchboxes breaks up a section into 
either two or three sub-sections of 168 and 110 yards 
lengths respectively. In the cases, which are few, where 
high-pressure feeders and low-pressure distributors 

through the same conduit boxes, the cables are provided 
with distinctive labels. Practically all distributors are, 
however, armoured cables laid direct in the ground, and 


Paper read before the Northern Society of Electrical 
Engineers, 
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protected, where necessary, with wood troughs and bitumen 
from the action of the soil. 

All the sub-stations, except the principal sub-station, are 
underground brick chambers with a backing of concrete 
outside the brick walls, and in the town they average about 
10ft. by 7ft. by 7ft. high ; where possible they are placed 
under footways, but in some cases it has been necessary to 
construct them under roadway, with the result that a much 
greater thickness of roof has had to be given. In the 
older sub-stations, sewer manhole covers have been fixed 
centrally in their roofs, and movable iron ladders afford 
the means of descent into the low-pressure parts; in the 
more recent sub-stations, Hayward’s lights, which are 
movable for lowering transformers, etc., are fixed in the 
roofs, and side stairs provide the ordinary means of entrance 
for men—this method of construction produces a lighter 
and cleaner sub-station and does away with the central 
iron ladder. The concrete floors of the sub-stations are 
floated over with a layer of bitumen about 2in. thick ; 
upon the bitumen floor are placed wooden gratings 
similar to those used in boats, and in the high-pressure 
parts of the sub-stations rubber mate rest upon the 
wooden gratings, and are kept clear of any water 
which may have accumulated between the days for 
cleaning. Ventilating pillars with pipes to the tops and 
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principal sub-station, which is a hot dry room, where the 
primaries are connected in parallel to a 100-volt circuit and 
the secondaries in series to a low resistance, by which the 
secondary current can be varied from about eight to fifteen 
amperes as desired. Pots of calcium chloride are inserted 
through the fuse doors and then these doors are sealed up. 
The transformers are run in this way continuously for about 
a week, the calcium chloride being changed frequently at 
first and the fuse door resealed after each change. Towards 
the end of the week very little water is found to remain in 
the transformers, and at the end of this preliminary run 
each transformer is given a new quantum of calcium 
chloride and is finally sealed up. They are then run indi- 
vidually for some. hours, or, perhaps, a day or two, with 
their primaries connected to a 2,000-volt circuit and their 
secondaries to arc lamps, and they are also flashed—primary 
to case—with 2,000 volts. As they have short leads already 
connected to them, there is no occasion to open the trans- 
former cases in the open air when they are being fixed in 
the arc lamp-posts. . 

The larger transformers are dried in a somewhat similar 
way, except that they are usually dealt with individually, 
and have their secondaries connected through resistances 
to a low-pressure circuit and their primaries to lamp loads. 
In sub-stations we usually, and in very dry ones invariably, 


bottoms of the sub-stations are provided, and where | 


necessary and possible a sub-station has been drained 
through a trap to the sewers. The older sub-stations are 
not so drained, but have small sumps in them ; these, how- 
ever, are not much needed, as a sub-station, when fairly 
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FIG. 6.—Side Elevation of L.-T. Circult-Board. 


loaded, keeps perfectly dry. The walls and roofs of the 
sub-stations are painted with Blundell, Spence, and Co.'s 
white petrifying paint, which gives a very poor surface 
and one which can be washed without injury. The dividin 
boxes, switchboards, etc., are fixed on iron battens supporte 
by irons built into the walls. All high-pressure cables and 
work are painted red, and all low-pressure cables and work 
are painted black. 

Almost all the transformers used have been manufactured 
by the Brush Electrical Engineering Company, Limited, 
and out of a very large number comparatively few have 
broken down. With one or two exceptions the trans- 


formers, which have given trouble, have been small— | 


almost all of the 650-watt size used for the arc lighting 
and placed in the bases of the arc lamp-posts. I think I 
may say that in practically every case the cause of break- 
down has been damp; in any case breakdowns have been 
entirely stopped by heating the transformers as now 
described : 

First, short lead-covered cables are passed through the 
glands and connected to the primary and secondary terminals, 
and these glands and all openings into the transformer case, 
except the door to the fuses, are sealed up. The trans- 


formers are then taken in batches of six at a time' into the 


run these transformers with their top covers loose. This 
we find a satisfactory plan. 

The desire that the occurrence of a fault, or the con- 
nection of a new customer, should disturb as little as 
possible supply to existing customers has resulted—as will 
have been clear from the foregoing brief account of our 
mains—in an extensive sectionising of both the high and 
low pressure mains. It will also be obvious that this 
dividing of the mains into comparatively short sections 


immediately localises a fault to within a small distance, 
and reduces the work of finding its precise position to 
. merely—in general—testing a single length of cable. 


I think tbat there is one point in connection with the 
finding of faults which deserves more attention than has 
been usually given it, and I consider that to localise the 
responsibility for the fault is almost as important as to 
localise its position. 

Faults on our mains have been due in several cases to 
external damage, in a good many to defeots in manu- 
facture, in two or three to water getting into boxes with 
oil insulation, and in one case to a badly made joint. I 
think it fair to add that most of the faults due to defects 
in manufacture occurred on a 200-yard length of cable, 
‘which was not made by Callenders Cable Company, and 
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which I tried for high-pressure services to house trans- 
formers. Cases of external damage done to cable are 
now happily rare, since all road openings, for whatever 
purpose, are now made by either the Deuai or the 
waterworks department of the Corporation, who give us, 
as a rule, adequate notice to enable us to send a man to 
look after our work where necessary. Up till a few months 
ago, however, any building contractor or plumber would 
make road openings at his discretion without giving the 
notice required by our by-laws, at any rate, till 1t was too 
late to send a man to supervise the work on our behalf, and 
the result of this was a number of faults. 


Fia. 7.—Loop Test. 


Now the effect of burning up a fault in order to get a 
“ dead short between inner and outer, for the purpose of 
the ordinary loop test, is often to obliterate entirely all 
traces of the cause of the fault, and so to make it impos- 
sible to secure sufficient evidence to support a claim for 
compensation from the presumptive culprit. Further, as is 
well known, the ordinary loop test gives by no means 
accurate results in such cases: its application assumes the 
existence of two generally incompatible conditions—viz., 
that the resistance of the fault is very small, and that 
neither the inner nor the outer is much damaged at the 
fault. By a very slight modification of this teat (Fig. 7) we 
have obtained very accurate results, without burning up the 
fault or reducing its resistance to less than about a 
1,000 ohms. The change we have made consists simply in 
joining the inner and outer, in the second stage of the teat, 
together at the far end of the cable through a known 
resistance, variable at will. 


If A= resistance of fault plus resistance of inner and outer 
up to the fault ; 

B = parallel resistance of fault and circuit formed by 
inner and outer beyond the fault and the variable 
resistance, plus the resistance of inner and outer 
up to the fault ; 

C- resistance of inner and outer of whole length of 
cable in series—this is assumed known in advance ; 

r = value of the variable resistance; 

z = distance in yards to the fault; 

L- length of cable in yards; 


then pe B- IG -B)rm-Bijy, 


and, after a preliminary trial, it is not difficult to assign a 
value to r which will give accurate results if care has been 
taken in making connections, allowing for the testing 
leads, etc. 


n 


1 : — 
Fic. 8.—Murray's Loop Test: 


I much prefer, however, the Murray’s loop test (Fig. 8), 
which we have almost invariably used, and by which we 
have found it possible to localise faults with great accuracy. 
This method of testing has the great advantage that a 
resistance of a few thousand ohms at the fault does not 
matter, so that no attempt at reducing the resistance of 
the fault is necessary, and the cause of the fault can 
usually be found with a fair degree of certainty. By this 
test we have more than once localised a fault which, on 
being dissected, has shown merely a single parted wire in 


the outer, the solder being still visible, and a tiny pinhole 
through the inner insulation immediately below one of the 
free ends of the broken wire; the cable was otherwise quite 
uninjured and showed scarcely any sign of a current from 
inner to outer. 

In Murray's test either the inner or the outer, preferably 
the inner, as it is more likely to be intact, of the cable up 
to the fault forms one arm of the bridge, the remaining 
part of the same conductor and the return lead, which may 
be the inner or outer of another cable or a special cable 
laid 1 the road surface for the purpose of the test, 
from the far end of the faulty cable forms the second arm; 
one set of the proportional coils and the variable bridge 
resistance form the other two arms of the bridge; which- 
ever of the two conductors of the faulty cable which is 
not used as above described, is employed as the galvano- 
ners to the junction of the two arms of thé Bydge at 
the fault. 


If A=ratio of the resistance of the faulty cable conductor 
(used as one bridge arm) up to the fault to the 
resistance of the remainder of this conductor and 
of the return lead in series ; 

B ratio of the resistance of the return lead to the 
resistance of the whole length of ‘she conductor 
used as part of the bridge; l 
. L =length of cable in yards ; 
z = distance in yards to the fault; 
~A(i+B) I, 
ITX ' 


AA, 
B'=1/B, 
A 04 B) 


then * 


or if 


— € er E 


B (ITA) 


Fig. 9.— Diagram of 4, 000 - Volta Test. 


With our arc lighting circuits, where we have the all-night 
and the half-night cables laid side by side, we have usually 
used one of these as the return lead for the other ; in other 
cases we have used a %% rubber-insulated, wire-armoured 
single cable, of which we Keep a 350-yard length specially for 
testing purposes. In addition to the two before-mentioried 
loop teste, we have used Heaviside’s telephone method, 
sometimes with and sometimes without success. One draw- 
back to the general use of this method is that the noise of the 
traffic in the daytime makes it almost necessary to work at 
night ; another is that unless the fault is not merely from 
inner to outer, but also to earth, which generally means a 
badly burnt up fault, the method is useless with concentric 
cables. With heavily-taped armoured concentrie cables, 
laid either in dry soil of a sandy character or in wooden 
troughs and bitumen, a fault to the lead sheath or armour 
means that most of the leakage current traverses the armour 
in both directions along the cable until it gets to earth at 
the earthed joint-boxes; this makes it very difficult to 
accurately localise a fault in many cases, and sometimes 
even to form a rough idea where the fault is. 

In conclusion of these miscellaneous notes one point (of 
minor importance) in the designing of mains upon which 
further information is, I think, desirable may be mentioned. 
I allude to the temperature rise in a cable ing 
current. Few experiments, as far as I am aware, have 
been made to determine—even to but a rough degree of 
approximation—the rise of temperature in an underground 
cable, and certainly there are no data generally avail- 
able upon which a judgment can be formed with respect 
to different cables laid under different conditions and 
carrying currents varying according to different load 
diagrams. The Board of Trade has enacted by No. 4 of 
their regulations that “the maximum working current 
shall not be sufficient to raise the temperature of any con- 
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ductor . . . to a greater extent than 30deg. of 
Fahrenheit’s thermometer,” but it is very doubtful whether 
any station engineer can say whether his mains comply 
with this regulation, and if so, with what margin of safety. 
A few general conclusions can of course be readily arrived 
at a priori—e.g., under similar conditions the current 
densities in concentric cables should be less than in pairs 
of single cables; the current densities in similar cables, 
laid under similar conditions, should be less when the 
current is for street-lighting than when for private supply ; 
the current density should be less the larger cable—and so 
forth. Precise information with respect to a few well. 
defined and characteristic cases is wanted—may it soon be 
rendered available. 


THE MUNICIPAL ELECTRICAL ASSOCIATION. 


We have received an advance copy of the programme 
for the Bristol Conference of this association. The con- 
ference will open on Wednesday, June 14, when a general 
meeting for discussion of papers will take place at the 
Museum Lecture Theatre, Museum-road, at 9.45 a.m. 
After the address of welcome by the Mayor of Bristol, Mr. 
H. Faraday Proctor (city electrical engineer, Bristol) will 
deliver the presidential address. The following papers will 
then be put forward for discussion: Municipal Trading,” 
by Councillor Geo. Pearson, chairman of the Electricity 

mmittee of the Bristol Corporation; '' Appropriation of 
Profits, by Bailie Maclay, convener of the Electricity 
Committee of the Glasgow Corporation. 
take place at 1.15 
invitation of Mr. G. Pearson, àfter which, on the invitation 
of the Mayor of Cheltenham (Alderman Norman), a visit 
will be paid to the electricity and dust destructor works 
of the Cheltenham Corparation. The train for Cheltenham 
will leave Bristol at 3.15 p.m. 

On Thursday, June 15, a general meeting for discussion 
of papers will be held at the Museum Lecture Theatre at 
10 a.m., at which the following papers will be read : **Com- 
bined Lighting and Traction Works," by Mr. J. H. Rider, 
borough electrical engineer, Plymouth; “The Munici- 

lisation of Telephones" by Mr. A. B. Mountain, 

rough electrical engineer, Huddersfield; and House- 
to-House Distribution of Electricity" by Mr. C. D. 
Faite, borough electrical engineer, Southport. After 
the adjournment, by permission of the Bath  Elec- 
tricity Committee, the Bath electricity works will be 
visited, the trains leaving Bristol at 1.58, 2.35, and 3 p.m. 
As an alternative to the Bath trip, by permission of the 
directors of the Bristol Tramways and Carriage Company, 
Limited, a visit may be paid to the generating works 
of the electric tramways at 3 p.m., when special electric 
ears will convey the visitors from the old Market-street 
terminus. In the evening the association dinner will be 
held at the Grand Hotel, College Green, at 7 p.m. for 
7.50 p.m. The tickete will be 7s. 6d. each until June 1, 
after which date 10s. will be charged. 

On Friday, June 16, another general meeting for the 
discussion of papers will take place at the Museum Lecture 
Theatre, at 10 a.m. Papers on: “Condensing Appliances,” 
by Mr. J. F. C. Snell, borough electrical engineer, Sunder- 
land ; and “Steam Pipes, Fittings, and their Arrangement,” 
by Mr. J. E. Edgcome, borough electi engineer, Kingston- 
on-Thames, will then be ; from 3 to 6 p.m., a garden 

y will be held at Cook's Folly, Sneyd Park, by special 
invitation of the Mayor of Bristol. | 

On Saturday, June 17, a business meeting will be held 
at the Museum Lecture Hall Theatre at 10 a.m. The agenda 
for this meeting contains the following items: election of 
president; place of meeting for next convention ; election 
of officers; report of council; treasurer's statement ; and 
Becretary's report. On Saturday afternoon a visit will be 
organised to Tintern Abbey if a sufficient number desire 
such an excursion 

During the convention the Bristol electricity works will 
be open for the inspection of visitors and members at all 
hours throughout the convention, and also, by kind per- 
mission of the various companies and firms, the following 


A luncheon will 
m. at the Royal Hotel, by special 


works will be open during the convention to visitors and 
members of the association on presentation of card: the 
Great Western Railway Works, Swindon; the Bristol 
Wagon and Carriage Company’s Works, Lawrence Hill ; 
Messrs. Peckett and Sons’ Locomotive Works, St. George ; 
Messrs. Humpage, Jacques, and Pedersen, machine tools 
and helical gearing, Ashton Gate. We are asked to state 
that visitors are cordially invited, and that tickets for the 
various entertainments and visits may be obtained on 
application either to the president, Mr. H. Faraday Proctor, 
Bristol, or to Mr. E. T. Ruthven-Murray, hon. secretary, 
21, Acton-lane, Harlesden, N.W. 


THE GARNESDON ELECTROPATHIC CURE. 
BY J. H. C. B. | 


It was not altogether a fortunate thing for the peace of 
mind of the responsible staff of the Garnesdon Electric Light 
Works when the local cabinet factory applied for connection 
to their mains, because the manager of the factory made it 
understood that he would require his nephew to be trans- 
formed into an electrical engineer as a set-off. As it 
happened, the switchboard attendant has just then suddenly 
discovered a distaste for the high-tension side of the pro- 
fession, on account of veronii short-circuiting the bus 
bars while dusting behind the panels, wherefore a heaven- 
sent opportunity presented itself to the company for 
catching one who would pay a premium instead of being paid 
wages for the privilege of watching the voltmeters, turning 
the rheostat handles, and flicking the dust off the switch- 
board. 

In due time, terms having been arranged and a cheque 
honoured, the new pupil presented himself. He was a 
happy-go-lucky young man of about 18 summers, who had 
just left school, and whose chief educational efforte ap 
to have been directed towards a study of the art of 
practical jocularity. In addition, the school had taught 
a course of electricity and magnetism to such purpose that 
the new pupil at first refused to credit the fact that there 
were no pith balls in the works or gold-leaf electroscopes 
either. 

However, after a few drillings as to the object of keeping 
the voltmeter needles steady on their red lines, and a 
graphic description of what the late attendant looked like 
after his little turn up with 1,000 volts without the gloves, 
the pupil took kindly to his work and gave the rheostat 
no rest. It used to be a source of amusement to the engine 
driver to monkey with his throttle valve during light-load 
hours, and watch the eager activity of the pupil as he 
scrupulously adjusted his resistances to meet the fluctua. 
tions of the needles. Other time-honoured tricks were 
played upon him, until he grew to believe that an elec- 
tricity supply works was but a continuation course of his 
principal subject of school study, and that man’s highest 
aim in life was the playful torture of his friend and 
neighbour. This having been made fully and painfully 
obvious, young Leonard Foster started in with a cheerful 
spirit to even up accounts. There were three men in 
particular whom he favoured with his attentions. One 
was the storekeeper, another the engine driver, and the 
other the arc trimmer, and they had all basked themselves 
in the sunshine of his ignorance. The storekeeper was 
wont to take afternoon naps on his counter, to atone for 
the labours of the day, and it happened sometimes that a 
cat would crawl upon his collar and die from contact with 
his breath ; at least, that was the popular reason adduced 
when he mentioned the finding of dead animals in such 
places. Sometimes, too, a beetle would meet its fate in his 
mouth, which was left conveniently open for it to crawl 
into. These were possibilities that even his best friends 
acknowledged might be due to accident, but when one day 
the hose pipe arose and trained itself over the door so that 
its nozzle was in a line with the storekeeper’s mouth, it was 
tacitly acknowledged that neither psychology nor chance 
had to with that action, nor with the subsequent opening of 
the hydrant valve to which the other end was connected. 
It was generally believed, however, that the storekeeper 
swallowed more water during that few seconds of time than 
he had done during several years previously. 
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The engine driver suffered in spirits as well as in flesh. 
It did not seem natural that wire should be sometimes left 
trailing from the low-tension 'bus bars to his spanner 
bracket, so that when he wished to tighten up a bolt he 
was wont to execute a Highland fling on reaching down a 
spanner for the purpose. And he grew wary of using his 
vice, before inspecting its environs for a wire that would 
lead to the nearest switch plug, by reason of bitter experi- 
ence in the capacity of an animated earth. It was also 
aggravating to find how keys and nuts would come undone 
on loose pulley clutches when a machine had to be run up 
on the countershaft, or perhaps after carefully uncrewing 
the throttle valve of an auxiliary engine to its full gape, 
the tachometer would register 20 revolutions, instead of 
the few thousand that should have resulted in the absence 
of load. A partly-closed branch stop valve would account 
for this, but nothing short of miracles or Foster could 
account for the closing of the stop valve, and the engineer 
took neither into account in his denunciation of delayed 
paralleling. 

The arc trimmer’s hair was frequently on the verge of 
turning white while replacing carbons, sudden shocks some- 
times passing through him, making him imagine for a brief 
second per shock that the arc circuit was switched on aud 
he was about to die. Then he would clamber down the 
post and cut the lamp off, and curse the name of Foster for 
using the Evershed testing set at unholy times. 

Little incidents like this served but to whet young 
Foster's appetite for amusement, and, failing other sources 
of legitimate game, he forsook the paths of honest endeavour 
and brought his energies to bear upon the task of convert- 
ing the engineer to a sense of his own responsibility by 
meddling with the switchboard connections and changing 
the main fuses. This sort of thing was not to be borne, 
and Foster was sent to help the service jointer outside, but 
the latter begged to be excused the infliction after a day or 
two of distractión. So it ended in a cancelling of the 
indentures, and Foster retired from his scientific labours 
to go into the office of the furniture factory, and help to 
propagate the doctrines of Schopenhauer in a new sphere. 

he works settled down to rest again. The storekeeper 
slept the sleep of the just, and woke in a natural manner, 
dry and uncontaminated. The engine-man handled his 
tools and machines with trustfulness, and the arc trimmer 
did not trouble to short-circuit the local switch when at 
work. All was peace. 

One day, just as the engineer was explaining to a deputa- 
tion, from another town how perfectly satisfactory the 
A. C. system was, and how particularly free from fault 
was his own plant, there came a sudden groaning to the 
day-load set, which slowed down, and the voltmeter needle 
tried to stand on its head. Presently came the revulsion, 
and the engine started racing heedless of automatic con- 
trivances to the contrary. The deputation had watched 
the engineer with bated breath as he rushed to the throttle, 


and they now listened to him with similar feelings as he 


expressed his views about things outside the works, and 
hurried the mains super. off to the sub-station indicated 
by ammeter where the fuse had blown. It was clearly a 
short-circuit that had done the mischief, and a short of a 
particularly sustained and malignant character. 

* [f that infernal Foster had been about, I could have 
understood it,” spoke the engineer. As it is, it must be 
a burn-up on the mains. That diatrine must be as rotten 
as bitumen for high pressures.” 
all right, rather better, in fact, than usual, so the engineer 
satisfied himself that the short had burnt iteelf out and 
would be heard of no more, and the circuit was connected 
to the 'bus bars again. 

The next day this happened again, and about the same 
hour. Before putting on again the whole circuit was tested 
in sections, and a portion of low insulation resistance was 
disconnected. This faulty bit had several services connected 
(one of which was the furniture factory), and they all made 
vigorous complaints and threatened legal proceedings and 
gas companies, the furniture people especially. A test with 
the main fuses of the services 1 showed good 
insulation on both mains, so it was obvious that there was 
something wrong on a consumer's circuit. The mains engi- 
neer went ully over each installation, but they had 


taking over test. 


* parboiled ” delicately su 


But the circuit tested out: 


deteriorated very slightly in insulation resistance since the 

Their fuses were all intact, though, of 
course, of much smaller section than the transformer fuse 
that had gone. It was a mystery, the aggravation of which 
increased as time went on, for the blowing of the trans- 
former fuse became of constant occurrence. In the engi- 
neer's opinion it was a case more for the Psychological 
Society than a test. 

The consumers were much affected by the continual 
cutting off of the light, both from the unknown cause, and 
for consequent (but futile) testing reasons, and, led by the 
furniture factory owner, they made known their resolve 
to be disconnected from the mains and set up an installa- 
tion among themselves if another stoppage took place. 
This made the supply people desperate, and they arranged 
elaborate preparations to burn out the trouble at all risks. 
All boilers were kept under steam, the engines were kept 
turning, and a fuse of equal conductivity to the section 
of the afflicted main was put in at the sub-station. A loud 
ringing bell circuit was connected to the ammeter of 
the circuit, so that when the needle went over the ringing 
of the bell would at once indicate it. : 

Day after day of breathless anxiety went by, and at last 
the bell rang. Instantly the furnaces were being fed with 
tarred waste, kerosened wood, and other inflammables of a 
Guy Fawkes bonfire nature; the machines were run up to 
speed and switched in, and the other circuits were cut out 
so as to concentrate the station upon the fault. Outside, 
black smoke poured from the chimney, and soot descended 
in showers ; inside, the staff stood with hands upon valve- 
wheels and switch-levers watching the prostrate ammeter 
finger. The main fuses began to change colour, and the 
engineer seized a reel of binding wire and wound its con- 
tents over the terminals with fevered haste. A smell of 
shellac rent the air, and the sickening odour of heated 
rubber. The rattle of shovels and bang of furnace doors 
told of the stokers’ activity, and the words “inquest” and 
ested themselves to some men’s 
minds as they noticed the steam-pipes slide along the 
expansion rollers. 

At last, the ammeter needle jumped up from the pin at 
the limit mark, and with a sho ke or two fell over to zero, 
and simultaneously the throttle valves were closed and 
by-passes to exhaust were opened. A chuckle of relief 
went around, and the outdoor men flew for the affected 
district and started opening the street boxes. The mains 


were almost red hot, but until they neared the furniture 
factory not a trace could be found of the break. The 


factory was on fire, and flames were likewise issuing from 


the street service box near the yard entrance. A youth 


who bore a certain structural resemblance to the once-time 
pupil was being helped into a cab, with his fingers burnt 
off. His features were too contorted for facial recognition. 

The furniture manufacturer stood cursing impotently 
all things connected with electricity, the dilatory fire 
brigade, and the ineffectiveness of his own men’s efforts to 
get the flames under with buckets. The mains engineer at 
considerable risk went inside to the main fuse and found 
it intact. The cause of the fire was clearly between the 
service joint and the house fuse, and it turned out that the 
ex-pupil had made a couple of T joints in the cellar where 
the service entered the premises, and had amused himself 
by short-circuiting the ends with copper rods till the trans- 
former fuse went. This last time, however, the cables 
smouldered and stank so that the lad became frightened 
and endeavoured to pull the bar off, which resulted in his 
fingers being held by muscular contraction to the red-hot 
metal until they were burnt off, while the cable gave way 
at the bar contact and opened the circuit. 

As a cure for practical jocularity the operation was a 
complete success, and the whole of the station got drunk 
to celebrate the event, and lived happily ever afterwards. 


— cm sera — 


Bermondsey Electric Lighting Bill. —The Bill 
confirming an electric lighting provisional order for 
Bermondsey was further considered by the Select Com- 
mittee of the House of Commons on Tuesday, and the 
preamble was held to have been proved. 
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PEACE, RETRENCHMENT, AND REFORM. 


It does not pay municipal authorities to be too 
niggardly in the salaries they pay to responsible 
officials, and especially is this true as regards 
officials in what may be termed the spending 
departments. Although we are strong advocates 
for the employment of consulting engineers, we are 
fully aware that the resident engineer, whether he 
be the borough, electrical, water, or tramway, must 
necessarily be responsible for the outlay of large 
sums of money. The old political war cry placed 
at the head of this article applies very strongly 
to the local politics of to-day. One party always 
opposes a suggestion from the opposite side, no 
matter how good or how bad it may be. Hence 
peace is seldom known. As for retrenchment, the 
efforts are generally in a wrong direction. The 
success of a cheap-jack in the selling of his goods 
is wonderful. There always seems to be an attrac- 
tion to “ buy ” if a thing is said to be cheap. Few 
people consider that the purchase of an article 
generally involves two things, not only its purchase, 
but also its subsequent use. If in the use the article 
is found wanting it cannot be termed cheap, what- 
ever the money paid originally for it. Now, an 
engineer is not a show article. He is not intended 
to stand on a pedestal or within a glass case, but 
to do work. The work he undertakes is varied in 
character and costly in execution. There are many 
ways of doing the work, only one of which is the best 
and hence the most economical. An incompetent 
official will soon lose from incompetent design or 
organisation far larger sums of money than would 
serve to employ a competent man. That is the case 
in a nutshell. Knowledge and experience are saleable 
commodities, and the better the article the higher 
the price it will fetch. Some of our municipal 
authorities hold an entirely different view, and 
imagine that the value of an electrical engineer is 
something between that of a prize pug dog and a 
railway foreman. That view may be, and no doubt 
is, the correct one in some  cases—indeed, we 
would go further and say that the value 
is a negative quantity; but ordinarily the 
salaries offered and paid to these gentlemen are 
altogether too small. It must ever be remembered 
that the gentlemen now designing and organising 
electrical central stations are working upon their 
own initiative. They have little or no history to 
fall back upon, and when we consider that the 
majority of the workers are young men, it is 
amazing to find so few mistakes. They have energy, 
they have ability and tact to a high degree, and they 
deserve to obtain a fair remuneration for services 
rendered. A few authorities are fully alive to the 
value of the work done, and show their appreciation 
of its value by giving adequate salaries. In other, 
and unfortunately these are the majority of cases, 
the view taken is to starve the engineer. Blackburn 
is the latest case in point. Some of the councillors 
do not appreciate the value of brains, with the result 
that a suggestion to raise the electrical engineer’s 
salary to & sum that would only be moderately 
adequate as a remuneration for his services has been 
referred back for further consideration. It is sincerely 
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to be hoped that the discussion will hereafter be 
carried out in private, and that the result will show 
Blackburn to be as considerate of the welfare or 
satisfaction of its officials as other Lancashire towns 
are known to be. 


TELEPHONY. 


The evolution of the Government scheme is 
gradual, but another step has been taken in the 
issue of the Treasury minute, reprinted in another 
part of this issue. The minute, so to speak, con- 
solidates. the Government scheme. It shows that 
legislative sanction is to be given for the use 
of public money in competition with private 
capital. This is essentially a new departure, 
and one which cannot fail to have important 
results. We think it absolutely wrong, and 
cannot understand the reasoning which brings 
about the result. However, the one point upon 
which the proposed scheme seems illogical is 
the one which assume that the Governmeat ought 
to take over the telephones after Dec. 31, 1911, but 
not before. If the Government take control then, 
why not now ? or if not till then, why at all? The 
work has to be done under the direction or approval 
of the Postmaster-General ; why not directly by 
him? Is the Government less able to borrow 
money than local authorities ? The simple 
question is, Do we want perfection in telegraphy 
or not? If we do, then the whole system 
would be best under the control of one authority. 
As suggested, the local authorities are contractors 
to establish and work lines for eleven years, when 
they will cease to exist and the real owners come to 
their own. It would be easy to put a worse con- 
struction upon it and say that the local authorities 
have eleven years to waste, or otherwise, the rate- 
payers’ money, to kill private enterprise, and then 
the Government takes over the concern at cost 
price. 


INSTITUTION OF CIVIL ENGINEERS. 


THE 1899 CONFERENCE. 


The programme of arrangements in connection with the 
second conference of the Institution of Civil Engineers, 
which is to be held on June 7, 8, and 9, has been issued, 
and from it we gather that the proceedings will be opened 
with an address by the president in the theatre of the 
institution. Accommodation has been placed at the disposal 
of the council by the Institution of Mechanical Engineers, 
the Surveyors’ Institution, and the Middlesex County 
Council. The reading and writing room of the Institution 
of Mechanical Engineers, Storey’s-gate, will be open to 
members attending the conference, and the hon. secretaries’ 
office, for enquiries, etc., will be at the Surveyors’ Insti- 
tution. Advance proofs of the notes introducing subjects 
for discussion at the meetings may be obtained on applica- 
tion to the institution after June 1, and the hon. 
secretaries of the various sections will be glad to 
receive the names of those who may wish to take part 
in the discussions, The cards of admittance to the visite 
will be posted on June 1, and it is requested that those 
intending to take part in these visits should indicate 
by numerals which they most desire to participate in on 
the schedule. This should then be returned to the secre- 
tary marked “Conference.” The following will be visited: 
on Wednesday, June 7—Staines Reservoir Works, East 
London Waterworks, Woolwich Arsenal, Thames Iron- 
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works, Messrs. Fraser and Chalmers Works (Erith) ; 
Thursday, June 8—Crewe Works and back (L. and N. W. R.), 
Messrs. Thornycroft and Co.’s Works, Messrs. Wm. Cory 
and Son’s Works, Hydraulic Power Company’s Pumping 
Station and Westminster Electric Supply Corporation's 
Station 5 Vauxhall Bridge Works, Victoria and 
Albert Docks and Surrey Commercial Docks; Friday, 
June 9— Dover Harbour Works, Metropolitan Sewage- 
Disposal Works (Barking) and Gaslight and Coke Com- 

any's Works (Beckton), Central London Railway Works, 
Misi Siemens Bros. and Co.'s Works. 

'The conference will be divided into seven sections, which 
will be as follows: (1) railways; (2) harbours, docks, and 
canals; (3) machinery; (4) mining and metallurgy ; (6) 
shipbuilding ; (6) waterworks, sewerage, and gasworks ; 
(7) applications of electricity. Discussions will take place 
on the following subjects, most of which will be of interest 
to our readers : 

WEDNESDAY, JUNE 7. 
Section I. — Railways. 

“ What is a Light Railway, and what Circumstances should 
govern the Gauge?" Introduced by Mr. A. C. Pain. 

'" Mountain Railways." Introduced by Mr. C. A. W. Pownall. 


' The Advantages or Disadvantages of Uniting the Lock and 
Block Signalling Appliances of Railways." Introduced by Mr. 
A. Ross. 


‘The Various Systems of Fog Signalling.” Introduced by 
Mr. Wilfrid S. Boult. 

Section II. — Harbours, Docks, and Canals. 

* Recent. Improvements in Facilitating the Discharge and 
Loading of Large Steamers, and the Beat Form of Warehouses.” 
Introduced by Mr. W. Henry Hunter. 

„The Length, Width, and Depth, and Shape and Mode of 
Construction of Locks, Entrances, and Graving Docks, having 
regard to the Increasing Sizes and the Shapes of Vessels,’ 
Introduced by Mr. R. C. H. Davison. 

Section III. —Machinery. 

“ Recent Advances in Locomotive Practice." Introduced by 
Mr. F. W. Webb. 

‘The Relative Advantages of Different Kinds of Power for 
Tramways, Light Railways, and Motorcar Traffic, both Heavy 
and Light.” Introduced by Mr. Thomas Parker. 

“Forgings and the Machines used in producing them.” 
Introduced by Mr. E. S. Brett. 

Section V.—Shipbuslding. 

Swift Passenger Steamers of Moderate Size.” 

„On the Practicability of so constructing Merchant Steamers 
as to render them readily available for War Purposes.” 
Introduced by Mr. J. H. Biles, 

' Recent Developments in Cargo Steamers.” Introduced by Mr. 
E. W. De Rusett. 

Section VII. - Applications of Electricity. 

‘t Methods of Electrical Transformation.” Introduced by Mr. 
James Swinburne. 

"Some Non-Integrating Electric Meters.” Introduced by 
Prof. W. E. Ayrton. 

THURSDAY, JUNE 8. 
Section II,—Harbours, Docks, and Canals. 

' Sand Pump Dredgers.” Introduced by Mr. A. G. Lyster. 

„Effect of Waves on Break waters in Different Depths of Water.” 
Introduced by Mr. William Shield. 

‘The Design of Breakwaters.” Introduced by Mr. J. Watt 


Sandeman. 
Section IV. — Mining and Metallurgy, 

* Modern Improvements in Coal Mining: Winding from Deep 
Mines." Introduced by Mr. H. W. Martin. 

„Modern Practice in Gold Mining.” Introduced by Mr. 
Fearnside Irvine. ) 

“ Comparative Advantages of Electricity, Compressed Air and 
Steam for Mining and Manufacturing Purposes Generally. Intro- 
duced by Mr. J. C. Howell. 

Section VI. — Waterworks, Sewerage, and Gasworks, _ 
E „The Use of Filtered Flood- Water." Introduced by Mr. M. W. 
ervey. 

„The Rate per Head of Supply in Different Towns, with a 
Consideration of the Causes which Increase or Diminish it in 
Particular Instances." Introduced by Mr. James Watson. 

" Sewage Sludge Disposal by Natural Agencies, including the 
Purification of Sewage by means of Artificial Filters." Introduced 
by Dr. G. Sims Woodhead, 

Section VII,—A pplications of Electricity. 

Mechanical Traction by Electricity." Introduced by Mr. G. C. 
Cuningham. 

** Economical Transmission and Distribution of Electricity from 
a Distance.“ Introduced by Mr. H. F. Parshall. 

FRIDAY, JUNE 9. 
Section I. — Railways. 

* The Most Expeditious Method of Relaying the Railways of 
this Country, involving least interruption of traffic, having 
nde to safety and economy. Introduced by Mr. 

ootner. 
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*' Causes of Earth-Slipe in the Slopes of Cuttings and Embank- 


mente of Railways, and how to prevent or remedy.” Introduced 
by Mr. R. Elliott Cooper. 

“ Economy in Handling and Transport of Minerals." Introduced 
by Mr. Charles Forman. 


Section III. Machinery. 

Machine Tools; with special reference to American and 
German Practice as compared with English.” Introduced by 
Mr. Arthur Greenwood. 

“Separate Condensing Plants for Factory Purposes." Introduced 
by Sir A. Seale Haslam. 

„Cranes, and the Power to be used with them.” Introduced 
by Mr. Walter Pitt. 


Section IV.—Mining and Metallurgy. 
'" By-Produot Coke Ovens.” Introduced by Mr. 


p 
The Influence of Casting Temperature on Steel.” Introduced 
by Mr. R. A. Hadfield. 
Section V. —Shipbwuilding. 
ii Dock-Blocks and Docking Appliances.” Introduced by Mr. 


Evence 


. Maginnis. 

he Application of Mechanical Appliances to the Riveting 
and Caulking of Shipe, and the Materials of Ships Rivets.” 
Introduced by Mr. Robert T. Napier. 


Section VI. Waterworks, Sewerage, and Gasworks, 


*' The Purification of Gas and the Conversion of Chemical 
Residuals therefrom. including the Preparation of Cyanogen.” 
Introduced by Mr. W. Foulis. | 

„Labour. Saving Machiner 


licable to Operations in Gas- 
works.” Introduced by Mr. C. 


ap 
C. penter. 


THE TELEPHONE QUESTION. 


The following Treasury minute, dated May 8, 1899, upon 
the proposals for the development of the telephone system 
in the United Kingdom has been issued : 


1. My Lords have before them the Treasury minute of 
May 23, 1892, the several agreements made between the Post- 
master-General and the National Telephone Company, and the 
report of the Select Committee of the House of Commons 
appointed last session to consider the condition of the telephone 
service. 

2. The committee find (i.) that the existing exchange service 
is not of general benefit to the country, and that it is not likely 
to become of general benefit so long as the present practical 
monopoly in the hands of a private company shall continue ; 
(ii.) that competition by either the Post Office or the local 
authority is necessary in the public interest, and that the Post 
Offioe is not prevented, either by legal agreement or by good 
faith, from competing in any areas either by itself or by means 
of licensees. 

$. My Lords agree generally in this conclusion, and approve 
of the proposals of the Postmaster-General : (i) that licenses 
should be granted to certain local authorities to transact tele- 

hone business within appropriate areas; and (ii.) that the 
ost Office should itself open telephone exchanges in London 
as soon as Parliament has provided the necessary funds. 

4. Local authorities cannot, without the sanction of Parlia- 
ment, borrow on the security of their rates or use their funds 
to establish a telephone service. My Lords are of opinion that 
this sanction may be most conveniently given by a general 
enabling Act, and a Bill oontaining the necessary provision on 
the subject has been introduced. 

5. The licenses to local authorities will be of the same general 
character as that held by the National Telephone Company and 
will contain a provision that the local authorities licensed by 
the Postmaster-General shall connect their exchanges with post 
offices in order that persons using their telephones may, on 
payment of the usual charges: (a) speak over the trunk lines 
of the Postmaster-General ; (b) speak messages to a post office 


for delivery as telegrams, express letters, or ordinary letters ; 
and (c) for the services of express messengers. y Lords 
ropose. that m es which are to be delivered as express 


etters should be apoken for that purpose, not only as at present 
to a post office in the same town, but to any post office con- 
nected with an exchange. Thus, any person using a call office 
will be able to secure the delivery of his message in any part of 
the country where an exchange is established. 
6. In order to ensure that telephonic communication shall be 
open as far as ible to persons who do not rent a telephone, 
e Postmaster-General will require licensed local authorities to 
open call offices at post offices, and will confine the charges at 
such offices within reasonable limits; while the restriction 
hitherto imposed upon renters of telephones, that they shall 
not allow their telephones to be used by persons outside their 
own households, will be removed in all cases where messages 
are paid for on the toll system, whether the telephones are 
rented from the local authority or from the National Telephone 
Company. Thus it is anticipated that some classes of subscribers 


will be ready to offer to the public the use of their telephones 
either gratuitously or for a small fee. 

7. It will be a condition of the licenses granted to local 
authorities that no terminal charge shall be levied by the licensee 
upon trunk-wire m es originating in an exchange of the 
Post Office, or of any other local authority, or of the National 
Telephone Company, if (in the latter case) the company oease 
to levy such charges on trunk-wire meesages originating in the 
exchange of the local authority. . 

8. The following conditions will also be attached to a license 
to a local authority : (a) that the plant shall be of such character 
and so constructed as the Postmaster-General may from time to 
time direct or approve ; (b) that there shall be no preferential 
treatment as between one subscriber and another ; (c) that the 

stem of charge and the maximum and minimum sums to be 
charged shall be subject to the Postmaster-General's approval 
and (if n ) revision, and that yearly accounts shall be 
submitted to him of the revenue and expenditure of the service ; 
(d) that neither the license nor any of the powers conferred by 
it shall be assigned or sub-let, and that no plant shall be sold 
to, and no working a ent made with, another licensee 
without the sanction of the Postmaster-General ; (e) that the 
license shall be subject to determination if the local authority 
does not bond fide establish a telephone exchange system within 
a reasonable time and maintain such system in effective working. 

9. The royalties payable to the State will be the same as those 
specified in the National Telephone Company's license. 

10. All licenses will be terminable on Dec. 31, 1911. 

11. With respect to the purchase of plant whether of the 
local authority or of the company, my Lords agree with the 
conclusion of the Select Committee ‘‘that the Postmaster- 
General should in no case undertake to buy useless or antiquated 

lant.” Single-wire circuits, for example, fall into this category. 
Subject to this consideration, it will be a condition of the 
license to a local authority, that on the termination by the 
Postmaster-General of such license the local authority shall 
sell, and the Postmaster-General shall 1 all plant then 
in use in the telephone service of the local authority which is 
suitable for the actual requirements at the time of the local 
service of the Post Office. The question of suitability will be 
left, if the parties differ, to the decision of an arbitrator, 
subject to the provision that no plant shall in any case be con- 
sidered suitable which has been brought into use without the 
sanction of the Postmaster-General. e plant will be taken 
at its fair market value at the time of the purchase without any 
addition in respect of compulsory purchase or good will or profita, 
the value to be ascertained by arbitration if necessary. 

12. My Lords propose that where, within a reasonable period, 
boná fide competition between the National Telephone Company 
and any local authority is established in any area where the 
company are now working, similar treatment should be applied 
to so much of the plant of the company in such area as existed 
at the time when thecompetition was inaugurated. Further, if 
the company within a reasonable period give intercommunica- 
tion in such area between their exchanges and the exchanges of 
the local authority, on conditions approved by the Postmaster- 
General, the purchase will extend (on the same terms) to the 
plant of the company constructed (with the sanction of the 
Poetmaster-General) after the commencement of the com- 
petition. 

13. The Postmaster-General will consider all applications for 
licenses by local authorities with reference to the circumstances 
of each case, and will exercise a discretion both as to the grant 
of the license and as to any modifications of its terms (not 
inoonsistent with the principles indicated in this minute) which 
he may think desirable. 

14. The right of the Post Office to establish telephone 
exchanges, and to license persons, companies, and other bodies 
to establish such exchanges—a right explicitly reserved in every 
license and agreement with the National Telephone Company— 
will remain intact; and should her Majesty's Government at 
any time see fit to exercise this right in a manner different from 
that indicated in this minute, neither the company nor any 
local authority will have any ground to complain of breach of 
553 or want of good faith on the part of the Postmaster - 

eneral. 

ee 


INSTITUTION OF ELECTRICAL ENGINEERS, MAY 18. 


The following candidates were balloted for last night: 
Member.—W. E. Goldsborough, Purdue University, Le Fayette, 


Ind., U.S.A. 
Howitt, chief electrician, Messrs. 


Associate Members. —F. J. 
P. R. Jackson and Co., Limited, Salford Rolling Mills, Man- 
chester ; E. B. Thornhill, Corporation Electricity Works, Taunton. 

Associates. —C. G. M. Bennett, 21, Elsham- , Kensington, W.; 
W. A. Harris, Suburban Telephone 5 Port of 8 
Trinidad ; W. J. Higley, Controller of Grange ree State way 
Telegraphe, Bloemfontein; J. N. C. Holroyde, Stapleford 
Vicarage, Notte ; N. Hoegood, 34, Osbaldestan-road, N. 

Students.—A. G. Elliott, 12, Beulab-hill, London ; R. W. Martin, 
20, Avenue-road, Grantham. 
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been unavailable, and he has shown the courage of his con- 
victions by spending great sums on the plant by which the 
process is new being tested on a commercial scale. His 
crushing and separating machinery at the town of Edison, New 
Jersey, is able to deal with 5,000 tons of ore a day, and it is 
said to produce a concentrate containing 67 per cent. of 
iron from crude ore containing only 20 per cent. An English 
syndicate has taken up this matter, and, though the proe- 
pectus is not yet brought to the birth, the prospector is 
already at work searching in the Scottish highlands for beds 


MAGNETISM.* 
BY PROF, JAMES ALFRED EWING, F. R. S., M. I. O. k. 
(Continued from page 606.) 


Alternating currents in the primary circuit produce reversals 
of magnetism in the core, and thereby induce corresponding alter- 
nating currents in the secondary circuit, the ratio of electric 

ressure between the two depending on the number of turns 
in the winding of the two coils. It is to the induction coil 


that we owe the high-pressure currents required for Hertzian 
telegraphy and for the Réntgen rays. The transformer—an 
induction coil with a core closed upon itself to form a complete 
pac ae circuit in iron—gives the engineer means of economi- 

y conveying electric energy over long distances, by first 
raising it to & pressure which may be transmitted with but little 
loss in a long conducting wire of moderate size, and then lower- 
ing it to a pressure at which it may be utilised without incon- 
venience or danger. The principle found its earliest engineer- 
ing embodiment in the crudely-deaigned **secondary generators" 
of Gaulard and Gibbs. Here we have another notable applica- 
tion of etism, and it may be added that it is by applying 
magnetic theory and magnetic experiment that the conditions 
are practically arrived at which allow the conversion of elec- 
tricity by the transformer to be performed efficiently. Here, 
too, a study of the magnetic qualities of iron is all-important to 
the electrical engineer. 

A few incidental ä of magnetism to engineering 
purposes remain to be briefly mentioned. The attraction across 
a surface of division between two parts of a magnetic circuit, 
originally investigated by Joule in 1838, is made use of in the 
workshops in a variety of ways. Magnetic crane hooks are 
en to lay hold of and lift heavy plates. Drills and other 
tools are attached by magnetic attraction to the piece on which 
they are to work. Magnetic clutches serve to connect and dis- 
connect lines of shafting. Magnetic brakes have been applied 
to the wheels of vehicles. In all these cases the force which is 
taken advantage of is due to magnetisation ; it comes and goes 
with the making and breaking of the magnetising current ; and 
i may readily be made to amount to nearly 200lb. per square 

ch. 

Thermo-magnetic engines have been devised to perform 
directly the conversion of heat into work. A piece of iron 
heated to bright redness (say 780deg. C.) loses nearly all its 
capacity for magnetic induction and ceases to be attracted by a 
magnet. It may therefore be withdrawn from the neighbour- 
hood of a magnet pole without expenditure of work ; but once 
the iron is cooled the magnet resumes its attraction. Hence, 
by heating the iron when it is in a strong field, then removing 
it while hot toa place where the field is weaker, then cooling it 
till the magnetic action reasserts itself and then allowing it to 
return, we take it through a cycle in which mechanical work is 
done by it, work which may be applied to a useful purpose by 
appropriate means. The energy to do the work comes from 
heat, more heat being absorbed in the heating of the iron than 
is given out in the cooling. But though it is easy to make 
& working model which will illustrate the principle of this 
action, the task of making an engine which will carry it out 
efficiently on a practical scale has not been accomplished, nor is 
it in the least likely of accomplishment. A model is shown on 


the table in which the working substance is nickel, which loses, 


its magnetic quality at a lower temperature than does iron, and 
by alternately heating and cooling the piece as it swings in 
pendulum fashion towards and from the pole of a magnet, 
enough heat is converted into work to keep up the swing. 

Yet another application of magnetism, and one with a more 
promising future, is the use of the magnetic field in separating 
magnetic from non-magnetic substances. A familiar instance is 
the workshop process of separating iron filings and turnings 
from brass. Edison has lately turned this idea to practical 
account by employing magnets in the concentration of iron ore. 
One of the most widely-diffused ores of iron is the magnetic 
oxide—the material of the loadstone—-which is susceptible to 


magnetic induction, and is therefore attracted by the magnet. 


In most cases it is so much intermixed with foreign matter that 
to smelt the mixture would not be remunerative.,  Edison's 
process renders it possible to work such low-grade ore 
economically. He first grinds it, and for the operation of 
grinding he has devised machinery remarkable for its bold- 
ness in conception and its ingenuity in detail. He then 
causes the ground mass to fall in a stream before the face of 
a magnet which deflects the particles that are capable of 
attraction ; so that, while the earthy matter continues to fall 
vertically, the concentrated ore falls to one side and is separated 
out. In practice, the crushing and magnetic separation proceed 
in a long series of stages. Through this process of concen- 
trating 1 erae iron ore by maguetic winnowing, as one 
may call it, Edison hopes, and apparently not without reason, 
to unlock vast natural stores of iron which have hitherto 


* The “ James Forrest” lecture, delivered before the Institution 
of Civil Engineers, April 20, 1899, 


of mixed magnetic ore. In this search he is guided in the 
first place by the magnetic survey of Rücker and Thorpe, 
expecting, primá facie, to find deposits of ore where they 
have detected local perturbations of the terrestrial etic 
field. Here we have an example of what oocurs over and over 
again in the history of scientific discovery. A utilitarian appli- 
cation unexpectedly follows a piece of scientific research which 
at the time it was made seemed to have none but the most 
abstract interest. In the evolution of engineering few things 
are more conspicuous than the ultimate usefulness of ** useless " 
knowledge. 

The electrical engineer requires special iron to derive the beat 
results in his dynamos and transformers, and the supply of it 
has become an important industry. The carbon and manganese 
which are essential in steel that is intended to be strong are 
prejudicial in steel that is intended to be magnetic. Special 
steel castings, consisting of almost pure iron, now supply the 
dynamo builder with a material that is excellent in magnetic 

uality, and, being cast, they are readily supplied in appropriate 
shapes for the field magnets. Speoial iron and steel is rolled into 
sheets and stamped into the forms which are wanted for the 
armatures of dynamos and the cores of transformers, and the 
magnetic quality which it possesses is immensely superior to that 
of any iron which could be obtained a few years ago. The 
testing of iron for magnetic quality, which within my own 
experience was a matter of original research, is now an every- 
day operation in the workshop, and iron is ordered to specifica- 
tion of its magnetic properties, just as in other departments of 
engineering it is ordered to specification of its strength. 


Fig. 1. Fig. 2. Fig. J. 
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In the magnetisation of iron we are concerned mainly with two 
properties—one is permeability, or the readiness with which the 
metal takes up magnetic induction, the other is a property to 
which some 18 years ago I gave the name of hysteresis,” after 
an investigation that was undertaken without any idea that the 

roperty in question would come to be commercially important. 

o understand what happens when iron is magnetised, consider 
again a ring of iron forming the core on which a magnetising coil 
is wound. A current passing through the coil subjects the ring 
to magnetising force, which increases in simple proportion as the 
current is increased. But the magnetic induction within the core 
does not increase proportionately to the magnetising force. Let 
the magnetising force be gradually raised. At first the increase of 
induction is slow, then very rapid, then slow again. You observe 
three more or less clearly marked stages in the process (Fig. 1), 
and in special cases you may see the three very sharply distin- 
guished from one another (as in Fig. 4), which exhibits the 
magnetisation of a piece of nickel under certain conditions as to 
stress. Thus the permeability of iron is a variable quantity, 
comparatively small for small magnetising forces, very e for 
forces of medium intensity, and then comparatively small agai 
when the force is strong. In all three stages, however, the 
induction increases faster than the magnetising force increases. 
But by using exceedingly strong forces we find that a fourth 
stage is reached, in whieh the increase of induction is only 
equal to the increase of magnetising force. When that happens 
the iron is said to be saturated. After that it has no greater 
power of taking additional induction than a piece of brass or 
wood. Engineers have nothing to do with that extreme con- 
dition of magnetisation. In the transformer and the dynamo 
we are concerned only with what I have here called the second 
and the third stages of the process. 

Next, suppose that after the magnetising force (H) has been 
raised to any value, it is reduced, say, to 3 2). We find that 
the magnetic induction (B) also becomes reduced, but by no means 


Magnetieation of I:on. 
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so muchas you might expect. It tends in great measure to persist, 


and a good part of it survives the complete withdrawal of the 
magnetising force. Let the process be continued by applying 
magnetising force in the opposite direction to the first, and then 
let the force be again removed and reversed. We thereby get 
the cyclic process of change illustrated in Fig. 3. Throughout 
this process the changes of induction lag behind the changes of 
5 force, and it is this lagging behind that is called 
resis. 

Residual magnetisation is one of the consequences of 
hysteresis, and when steel is wanted for permanent magnets 
the maker has to aim at getting as much hysteresis as possible, 


tfNOUCTI1ON 


MAGNETIC 


MAGNETISING FORCE 
FIG. 4 —Magnetisation of Nickel in a State of Torsion (Nagasaka). 


which he generally does by putting in some tungsten. But in 
most of the magnetic uses of iron it is desirable to reduce 
hysteresis to the uttermost. 
armatures and the cores of transformers. In the core of a trans- 
former the magnetism goes through repeated cycles of reversal, 


such as the cycle shown in Fig. 3, often as frequently as 


100 times a second. Now every such cycle means an expendi- 
ture of energy, which is greater the greater the hysteresis. It 
is easy to prove (as was first done by Warburg) that the area 
enclosed by the two curves which make up the cyclic process is 
& measure of the work that is spent upon the iron. That work 
is wasted ; it is simply dissipated as heat. The efficiency of a 
transformer consequently depends on this, more than on any- 
thing else, whether the core is made of iron having little 
hysteresis. Various specimens of iron differ very widely in 
hysteresis as well as in permeability, and hence the practical 
importance of magnetic tests. 


Fic. 6.—Hysteresls Tester. 


The methods by which the permeability and the hysteresis of 
iron were at first investigated were laborious, even in the hands 
of ple used te physical research. Several inventors have 
applied themselves to the task of providing simpler means of 
making such measurements. Having some personal expe- 
rience—which began earlier than most people’s—in this matter 


This is notably true of dynamo: 


of magnetic testing, I have endeavoured to provide apparatus 
suitable for workshop use. Three of the instruments devised 
with this object are before you. The first is a hysteresis tester 
(Fig. 5), which has come into extensive use for measuring 
directly the hysteresis of sheet iron, such as is employed in the 
cores of transformers and dynamo armatures. The specimen is 
a little bundle of strips, and it is made to revolve between the 
poles of a permanent magnet which is free to swing upon a 


FIG. 6.—Permeability Bridge. 


knife-edge. At each half-turn the magnetism in the speci- 
men induced by the permanent magnet is reversed, and 
this reversal involves hysteresis, which shows itself by 
making the et become deflected over more or less. The 
amount of the definition is read off by a pointer on a scale 
above, and gives a very simple measure of the hysteresis. The 
second instrument (Fig. 6) I call a permeability bridge. It 
allows tests to be made of the permeability of forged iron 
or cast steel in a way that is analogous to the nfeasure- 
ment of resistance by Wheatstone’s bridge. 


(To be continued. ) 


QUESTIONS AND ANSWERS. 


QUESTIONS. 


167. What is the best arrangement for ensuring that a large 
motor connected to supply mains cannot put in or out 
of circuit so rapidly as to affect the adjacent lamps 
LESLIE. 

168. The two mains from an alternating- current system of 
supply are carried into a house through two separate steel 
conduite. When many lamps are turned on, the drop m 
pressure is so great as to be altogether inadmissible. The 
same mains are then put together in a single steel conduit, 
when no such drop occurs. Explain this. —J. C. R. 


ANSWERS. 

Question No. 161.— What is the best practical method of 
calculating the resistance and size of coils required for a 
motor-starting switch, giving due attention to accuracy and 
economy ? 

Best Answer to No. 161 (awarded 10s. ).—The calculation 
of the resistance and size of coils required for a starting 
switch involves two distinct operations : (1) the determina 
tion of the resistance necessary in the various sections to 
give the required result upon the motor ; (2) the determina. 
tion of the diameter and length of wire necessary to give 
the required resistance and carry the current without 
dangerous overheating, and with due regard to the time 
such wires are likely to be in use. 

The conditions to be complied with in the first part are 
frequently of the following form : the current passing with 
switch on first stud must not exceed, say, 20 amperes, and 
when any one section of resistance is cut out the current 
must not increase by more than that amount. Number of 
contact studs must not be less than (This, it will 
be seen, has a minimum fixed by the first condition, but 
it is frequently specified separately.) Up to the point 
where the motor starts to run, the calculation of the neces 
sary resistance is merely a matter of Ohm's law. 


: M 


| Resistance in circuit = — Volta of supply ——— 
current allowed with switch 


on stud in question. 


Unless there is specific information to the contrary, it is 
advisable to assume that the motor may have to start with 
full load, in which case it will not start until it receives it 
full load current through the armature. When the arma- 
ture begins to move it generates a back E.M.F., which tends 
to cut down the current driving it, but as soon as the 
switch-arm touches the next stud there is a sudden rise of 
current, owing to a section of resistance having been short- 
circuited. The speed of the armature increases and the 
back E.M.F. reduces the current once more to about its 
former value. The whole process is usually as represented 
on the diagram (Fig. 1). The spaces on the line of 
abscisse are taken to represent the studs of the switch. 
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Amperes are plotted vertically. The sharp peaks of the 
curves are in reality no doubt somewhat reduced and 
rounded off by the effect of self-induction in the circuit. 
The sections of resistance should evidently be so propor- 
tioned that the rise and fall of current value shall take 

lace over the same range for every stud during the speed- 
ing up. Of course the assumption must be made that the 
switch is allowed to remain on each stud sufficiently long 
for the armature to have reached its full speed for that 
štud. This can be insured either by compulsory slow gear 
or by intelligence on the part of the operator. 

To fulfil the above condition, the values of the resistances 
from any stud onwards must be in a descending geometrical 
progression, as shown by the following proof, where for 
the sake of simplicity the current is assumed to fluctuate 


between a fixed maximum and minimum, which is quite 


near enough for all practical purposes. 


Let the full current be on and motor start running on 
stud S; | 
Current on touching stud S= Ci, and let it fall to Cs; 
Current on touching stud (S+1)=C,, and let it fall 
to Cs; 8 
Current on touching stud (S+2)=C,, and let it fall 
to . ; 1 
Volts at terminals ef mains V ; 
Final back E M.F. on stud S ei; 
Final back E M.F. on stud 8 1 =; | 
Resistance in circuit from stud S — r, (including 
armature) ; | 
Resistance in circuit from stud S+1=n7, ; 
Resistance in circuit from stud S+2=m r, (n and m 
being fractional). 


With motor still when switch touches 8, C=". 
With motors started when switch remains on 8, 


— e 
C, = l. 
71 


When switch touches stud (S + 1) C,- 15. 
1 | 
V-e, 


When switch remains on stud (S + 1)current=C,= 2. 


n 71 


When switch touches, stud (S ＋ 8) C; = ay 
1 
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But it is intended to make Ca = C. 


V-e nr ^ 

Ve Ve 

Also 15 C 2 
71 NT, 

LLLA 


s mon, or m=n?. 
n 


.'. The resistances are of values 71, r, n, r, n?, etc., which is 
a geometrical progression. The value of resistance from 
the point where the motor starts is already known, and 
the resistance in circuit from the last stud is that of the 
armature only. It is therefore required to insert between 
these two extremes a number of geometrical means corre- 
sponding to the number of studs lying between them on 
the switch. Undoubtedly the simplest method of doing 
this is that advocated by Mr. E. A. N. Pochin, B.A.—viz., 
find the two extreme values on the scale of a slide rule and 
on a strip of paper, divide the length between them into a 
number of equal parts, one more than the required number 
of means, and read off the values of the means from the 
points so obtained. The length between two adjacent 
points being the log. of the constant factor of the geometrical 
progression as represented on the slide rule. 


Motor SrARTER.— 15 AMPERES, 20 VoLrs. 


Stud No ose 
Resistance in circuit, including 

ar mature n 
Current 


22 14676 42 23137 
ee e 10 15 — — — — 


Material 
8 


*-9*9090809009$29085280098 2e tm Bee eee bee 


EE 


* This column refers to resistance used for closing the shunt 
before cutting off supply. 


Fig. 2 represents a form which the writer has found con- 
venient for recording the various results and furnishing 
instructions to the shop. It is filled in with figures for a 
case in which the maximum current allowed on first stud 
was 10 amperes. | SNC 

Resistance in circuit," No. 2 to No. 7, is the geometrical 
series. 

“Resistance between studs” are simply the differences 
of the successive terms of the series. B 

“ Turns per inch refers to the number of turns of bare 
wire wound on an insulating former per inch length of 
such former. AN 

To find the diameter and length of wire required, we 
must first consider the connection bétween diameter and 
current carried for a given rise of temperature in the wire. 

This is evidently CK di; 
where C — current ; 

d diameter of wire; 
and K 18 a constant depending on the materia! and on the 
temperature allowable. | 

This is similar to the law of Preece's fuse table, the 
constant only being changed. The reason for it is briefly 
thus: for the temperature of the wire to remain steady 


| the rate of production of heat must be equal to its rate of 


radiation. 
Rate of production of heat in watts = C? r = C? Bs 
— 42 
| 4 
Rate of radiation of heat T mlrd; 
p specific resistance of material; 
 "I-length of wire; | | 
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d = diameter of wire; 
T — excess temperature above surroundings ; 
m = constant depending on character of radiating surface. 


C? pt =T mlrd. 


4p | 
(Quantity in brackets is a constant for a given temperature.) 


„ C - (K) d. 


A table of values of dt for the gauges to be used is easily 
repared by the use of logarithms. e value of K having 
been ascertained for any material, the current allowable in 
any size of wire can immediately be found. The value of K 
depends to a large extent upon the perfection of the venti- 
lation of the containing box, and, of course, any variation 
of this condition must be allowed for. A list of approxi- 


mate values is appended : 

Material. 1 
German silver er . From 1,000 to 1,500 
Fiss tines vastavcevsecss „ 800 ,, 1,300 
Hart, asslsisievosictiesctieens li 700 ,, 1,100 
Iron (tinned .............. e cce » 1,100 ,, 2,000 


* Common iron wire varies very considerably in its resistance 
properties. 

Several makers of high- resistance wires provide tables 
ot temperature rise and current carried by their wires.— 

O. Hunt. 


Answer to No. 161 (awarded 5s.).—In calculating the 
resistance required for a motor-starting switch, it must be 
kept in view that the essential function of such a resistance is 
to prevent an unduly large current from passing through the 
motor armature. The resistance of the latter, except in very 
small sizes of motors (such as small fan motors, etc.) is a 
fraction of one ohm, which would allow a sufficiently large 
current to pass through the armature to burn out the coils, 
unless a resistance is placed in series with it. In calcu- 
lating the value of this resistance, it is usual to assume that 
when the full resistance is placed directly across the mains 
upon which the motor is to work, a current equal to the 
full-load current required by the motor will The 
resistance of the armature coils is so small as to be negligible 
in this calculation. From this we have the formula 


E 
R- ee @ 


where R is the required resistance in ohms, E is the 
working voltage, aud C tbe maximum working current in 
amperes. 

Cu H.P. T 746 (2) 


where H. P. is the maximum working borse-power (brake) 
which the motor is able to exert. Substituting the above 
value of C in equation (1), we bave 

E 
K HP. x 786 


It is usual to assume 10 per cent. for loases in the motor, 
so that in practice the equation used is 


Now, 


E? x 10 E? 
R = — = _ x ° : 
HPx76xir ^ RH p. 001218 


This last equation gives at once the required resistance in 
ohms. To calculate the size of wire required it is first 
necessary to determine the material which is to be used for 


the resistance. Iron wire (annealed and tinned) and German- 


silver wire are both largely used in the manufacture of 
rheostats. The relation between the diameter of a con- 
ductor and the current it can safely carry without over- 
heating is given by the following formula by W. H. Snell: 


2H 
C?=D3¢_* 7, 
4Rx ‘24 
where C is the current in amperes ; D is the diameter of 
the wire in centimetres ; ¢ is the excess of temperature (in 


degrees Centigrade) of wire over the surrounding air; H 
is the coefficient of radiation and convection (= 0003) ; 
and R is the specific resistance of the material at the 
maximum temperature. This, however, as a practical 
working formula is somewhat unwieldy, and the table and 
curve given below will be found much more useful. The 
data for the table and curve are given by Mr. P. M. Heldt 


Safe Current for one Minute 


seré 
Diameter of Wire in he hes 
: ) 


050" 


Bl ppected [rey Wire 


in the American Electrician, and are from actual practice. 


The curve has been plotted from the table. For tinned 
iron wire the following values may be taken: 
] 2 3 
Size of wire, Safe current for 
S. W.G. one minute, Feet per ohm 
lO ccdiusawoevitessexsaed’s „ é ꝶò ß EQ 245 
III n o AAA . 1962 
I7üͤö§ // ²˙¹˙wꝛA˙¹-- vertes 137˙5 
|l Sa ne trope ern ee L2, 2. MEER 107:4 
E uon tive tex edet Ir. o ivteot aes. 86:4 
7 ¹·.1]¹Ü¹A¹Ü¹Ü ⁵ ( nia ꝛðͤꝝ ci Geen 68°5 
I8. niue rii ERE DE 150. ³oW¹iꝛꝛ- 540 
/ͤ;] ere are 27 ¹w1Ä¹ serors 42˙5 
PC 8 Io we e E DEEVVEN 32:6 
IöÄÜ 8 yb MUN IET MERE 24:3 
WW A sevens CCC 18:5 
J 7 TEE 13:5 
OO tede Alar re WEE UC T 10:7 


The specific resistance and conductivity of German silver 
varies considerably, as it is an alloy, but the most common 
quality of German silver has & specific resistance about 
2:2 times that of copper, so that with the same rise of 
temperature a German-silver wire would carry about 
two-thirds the current carried by an iron wire of the same 
section. The feet per ohm for German-silver wire would 
be to the feet per ohm for iron wire of the same size as 
6:46 is to 13°92, being in the inverse ratio of their relative 
resistances. To find the resistance and size of coils for a 
motor of a given horse-power, starting with the equation 

iven previously, and finding the resistance in ohms, next 
Rad the size of wire necessary from Tables 2 and 1, and 
from Table 3 the length of wire required is at once found. 
Any currents greater than the maximum tabulated can 
easily be arranged for by combining two or more lengths, 
or two or more sizes in parallel.—R. M. W. 


Question No. 162.—Discuss the advantages and disadvantages of 
earthing the neutral in a three-wire system of distribution 
(a) at the station only, (b) at various points in the supply 
area. 

Best Answer to No. 162 (awarded 10s.).—In order to 
discuss this question we must find the formulis which show 
how the potentials of the mains depend on their insulation 
resistances. In the figure let A, B, and C be the three 
mains, and z, y, z their insulation resistance respectively. 
Let V be the potential difference between A and B and 
between B and C, and let VI, V., and V, be the potentials 
of the three mains. 


Then V,-V,— V, and V,-V,— V. . (1) 
Also since the algebraical sum of the currente meeting at 
O is zero, 
d M + af + Vs = 


—=0. 
xz y 3 
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pod 

Hence from (1) V,= D V (2) 
pog 
Toy z 

And Vi- VTV, and V, - V,—V (3) 


Hence we have found the potential differences of the three 
mains in terms of their insulation resistances and the applied 


voltage. 
C 


A B 


O 


The advantages and disadvantages of earthing the neutral 
wire will be best understood by considering a numerical 
example. Suppose that the insulation resistance of the 
main A and of the network in metallic connection with it 
be 100 ohms, of B 200 ohms, and of C 10 ohms, and that 
the potential difference between adjacent mains is 200 volts; 
then, applying formule (2) and (3), we find that 


V, - 387, V,— 157, and V,— 43. 


VI. + Ve + M 
2 


The power lost in leakage is a , and tbis is 


1,583 watts. The maximum leakage current is from the 
negative main, and equals 4'3 amperes. 

(a) Supposing now that we earthed the neutral at the 
station; then V,=200, V,—0, and V, = — 200. The 
power lost in leakage is now 4,400 watts, and the maximum 
leakage current is 20 amperes. Hence in this case the 
immediate effect of earthing the neutral would be to nearly 
treble the power lost in the leakage paths, and nearly quin- 
tuple one of the leakage currents. The advantages in this 
case would be the reducing of the pressure between one of 
the outers and earth from 357 to 200, and thus greatly 
reducing the danger from shock and the risk of fire from 
accidental earth contacts on that main. The disadvantages 
in this case would be the losing of the good insulation 
resistance of the middle main, and thus trebling the power 
lost. The increased value of the leakage currents is also 
bad, as it might lead to disastrous electrolyiic action in the 
gas and water mains, and hence make the supply company 
liable to heavy damages for compensation. 

(b) In this case, V, = 200, v = — 200, and V, = 0, as 
before. In our solution we have neglected the copper 
resistance of the mains, and hence these values for the 
potentials are only approximate; the potential will 
obviously be higher near the station than further off. If we 
earth the middle wire at various points, then, as Mr. 
Wordingham has pointed out, we may have very large 
leakage currents from one earthed point to another, 
especially if the two sides of the three-wire system are not 
well balanced, and this ought to be avoided at all costs, 
owing to the dangers of electrolysis among the gas and 
water pipes. 7 

The conclusion arrived at is therefore that (5) is always 
inadvisable, but that (a) is sometimes advisable if the 


potential of one of the outers is much higher than that of | 


the other. It is interesting to note that if z—2 (see 
figure) then V,=0, and hence earthing the middle wire 
at the station does not affect tho working of the system in 
the slightest degree.— J. C. R. | 


Answer to No. 162 (awarded 5s.).—The insulation 
resistance of his distributing network is always a constant 
source of anxiety to the station engineer. No matter how 
much care has been taken in laying down the conductors, 
the end is inevitably the same sooner or later—a fault more 
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or less serious will develop on one main. So long as the 


N 


pressure between the outers did not materially’ exceed . 
200 volts, this fault on one or other of the mains, was of 
little consequence to the consumer, who, even if: the faulty 
main happened to be an outer, at the worst. only received 
a somewhat disagreeable shock on inadvertently touching 
some part of the circuit connected to the main not in 
contact with earth, while he would probably be standing 
on a damp floor. Since, however, the Board of Trade 
raised the permissible pressure of supply to a consumer 
from 100 to 200 volts, and in some cases 250 volts, the 
consequences of a shock from the full pressure of the outers 
have assumed very grave proportions. Though it is quite 
impossible to definitely state what is the maximum voltage 
to which the human body may be subjected without fatal 
results, there cannot be the slightest doubt that under 
certain conditions this voltage is considerably below 500. 

The question then arises, how to avoid the possibility 
of a consumer receiving the full pressure of the outers 
from an earth shock. Obviously the way to do this is 
to permanently connect the middle or neutral conductor 
of the system to earth, and thereby make it impossible for 
the difference of potential between any conductor and earth 
to exceed half that of the two outer mains. Though not 
included in the “revised regulations " lately issued, the 
writer believes that on more than one occasion this method 
of procedure has been strongly recommended by the Board 
of Trade, and there can be little doubt that before very 
long it will become compulsory. Having thus shown that 
for the safety of the consumer it is almost imperative that. 
the middle wire be earthed, we will now consider the best 
method of doing this. There are practically twocourses open. 
The first is to earth at the station only, and keep the middle 
wire insulated like the others ; and the second is to earth the 
middle wire at various points in the network either by 
connecting to efficient earth-plates or else using an entirely 
uninsulated conductor. The first method has the following 
great advantages not possessed by the second: firstly, an 
ammeter included in the station earthing circuit affords a 
permanent indication of the condition of the insulation of 
the two outer mains; and secondly, if & suitably propor 
tioned fuse is also included, then in the event of a serious 
earth developing on either of the other mains this fuse will 
blow aud thereby avoid the disastrous consequences of a 
dead short on the mains which would inevitably follow if. 
earthing plates were used all round the area or an uninsulated 
middle wire was used. 

The second method has, however, advantages peculiar to 
itself, inasmuch as by earthing the middle wire at various 
points in the supply area, its potential is maintained prac- 
tically at zero, and hence the tendency is to preserve a 
better balance on the three-wire system by eliminating the 
drop in the middle wire. This is, however, in itself likely 
to cause most serious trouble by the electrolysis of pipes, 
etc., owing to stray currents flowing from one earthing 
point to another, a result which obviously cannot obtain if 
the main is only earthed at one point. If to this trouble 
is added the fact that no check whatever can be kept on 
the current flowing to earth, the advantages to be gained 
by the second method are, in the writer's opinion, far out- 
weighed by the disadvantages which necessarily accrue. It 
would, of course, be far better not to earth the mains at 
‘all, but to keep the insulation of all three as perfect as 
possible were it not for reasons pointed out at the com- 
mencement. 'The mere fact of earthing one main per- 
manently throws a far greater strain on the insulation of 
the other two, but if the first method is adopted of earthing 
through an ammeter and fuse, the disadvantages are reduced 
to à minimum.—A. A. 


Answer to No. 162 (awarded 5s.).—The general objection 
to earthing the neutral in a three-wire system, whether 
within a station or without, is that the first step towards a 
direct short to earth has been purposely made. Looked at 
in one way, an earth connection is a fault in the insulatioh, 
and if a second fault occur, whether in another wire, or at 
another point in the same wire at different pctential from 
the first, a current will flow, and the least that can happen 
is a loss of energy. For this reason it has been usual to 
insulate dynamo and motor, frames included, as completely 
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as possible from earth. On the other hand, earthing any 
part of a system limits the potential to which every other 
part may rise above earth to the maximum potential which 
can be developed by the generator. Before earthing, the 
only limit was the greatest electrical strain to which the 
weakest part of the insulation could be subjected without 
giving way. Hence, in the first case there is hardly any 
possibility of the potential aboveearth rising to suchanextent 
as to break down the insulation if the workmanship is good. 
The only probable cause of a second earth would be due to 
accident or deterioration. For thie reason it is now becoming 
customary to earth one conductor in high-tension work, in 
order to fix the maximum strain to be put on insulation in 
the machines, switchboard, etc. Suppose the neutral to be 
earthed at the station. It does not necessarily follow that 
every part of the neutral wire is at earth potential, for 
owing to the resistance of the copper and the load on the 
conductor there may be a 2 or 3 per cent. voltage drop 
from its further end to the station. Hence, if the further 
end were aleo earthed, there would be an earth current 
between the two points due to a potential difference of, 
say, five volts, with the attendant evils of corrosion and 
complaints from the gas and water people. The same holds 
good with the proposal of earthing at various points in the 
supply area, only that with a network the resistance 
between any two points, and the consequent maximum 
potential difference, can only be predetermined with great 
difficulty. The only way to make system (b) successful is to 
carry it to excess—i.e., to peg the volts down to earth, so to 
speak, atsuch frequent intervals that the whole line is at earth 
potential. The expense of this method would be out of 
proportion to the result obtained. The best way to earth 
the neutral is to do so at the station, and to so keep up the 
standard of insulation of feeders and installation that 
nothing short of an accident will cause a second earth. A 
maximum current indicator fixed between the wire and 
earth at the station will, in addition to limiting the maxi- 
mum potential above earth at any part of the line, indicate 
the maximum leakage that has taken place during any 
period, and show at once when any important loss of energy 
takes place.—J. A. S. 


HAMMERSMITH ELECTRIC LIGHTING ACCOUNTS. 


From the above accounts it appears that the total 
expenditure on capital account up to March 25, 1899, has 
been £72,425. 11s. 6d., of which £32,811. 3s. 9d. has been 
expended during the past year. The report of Mr. G. G. 
Bell, the engineer, on the year's working oe the electricity 
department appeared in our last issue. e give herewith 
the general balance-sheet, revenue account, and statement 
of electricity generated, sold, ete. : 


BALANCE SHEET. 


Liabilitie». £ s. d. 
Capital account London County Council mortgages 64 759 0 0 
Temp rary advance from loan account .. . ... ........ 5,764 11 6 
Revenue account—Sundry creditore: 
Interest and repayment of principal 
on mortgage debt, balance ..... ...... £1 718 18 6 
Creditors on open accounts 1116 14 3 
Deposite re inetallations ......... ...... E 23 4 0 
———— — 2,858 16 9 
Net revenue—balance as per preceding 
account... se AR eee 720 15 1 
Add surplus on capital accounr. being 
the amount of loans paid «ff out of 
/,, ĩͤ ESSE M 1,902 0 0 
—— ——— 2,022 15 J 
£76,000 3 4 
Assets. £ ad. 
Capital account—amount expended for works......... 72,425 11 6 
Revenue account—Sundry debtors for 
current supplied: Private lighting.. 2,416 5 0 
Public lighting .............. ....... 480 7 6 
2,905 12 6 
Ditto on open accounts 227 14 10 
3,133 7 4 
Stores in hann! eoesee 123 19 9 
Cash at bankers —on revenue account q 322 4 9 
£76,000 3 4 


REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ 8. d. 
Coal, including carriage ~ £2,206 15 11 
Oil, waste, water, and engine-room 
z soruinir drisi enei Kiik 8 431 3 1 
Wages at generating station. 959 12 0 
Repairs and maintenance — viz.: build - 
ings, £4. 66. Id.; engines, boilers, 
etc., £98. 13s. 6d. ; dynamos, exciters, 
etc., £27. 138.; other machinery, 
instruments, tools, etc., £7. 11s. 8d. 138 4 3 
3,735 15 3 
Less penalties deducted under con- 
jl — ak "Um 215 3 0 
—————— 3,52012 3 
Distribution of Electricity. 
Wages to linesmen, fitters, eto 242 5 11 
Repairs, renewals etc., of mains ...... 31 16 3 
Repairs of metere, switches, etc., on 
consumers’ premises 40 5 9 
Repairs of apparatus at distributing 
Stations 24 6 11 
— 338 14 10 
Public Lamps. 
Wages .................. T EET MENS 197 0 4 
Carbons, arc lamps, te.. 190 4 8 
— — 387 5 0 
Rates and tan?ððeea s . 499 7 11 
Management Expenses, 
Engineer’s salary ............... —— 250 0 0 
Clerk's and office cleaner’s ditto  ...... 109 16 3 
Stationery and printing ............... .. 62 19 4 
Advertisements .................. eese 14 4 7 
General establishment charges ......... lll 4 10 
— — 548 5 0 
Special charges — insurance eie oe 189 15 
5,484 0 0 
Balance forward to net revenue account 3,749 5 3 
£9,233 5 3 
Or. Private Lighting. £ s. d. 
Sale of en. x 7,174 14 5 
Sales by contract nᷣꝛd HBlh . 6 15 0 
Charges for attending private lamp. 39 6 8 
Public lightibg. sasse e ori renovat oo aio aa ERE ID 1,957 10 0 
Work done and sale of apparatus, £33. 2s. 11d. ; 
damages to lamps, etc., recovered, £21. 16s, 3d. 5419 2 
£9,233 5 3 


STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 


Quantity generated (in Board of Trade units) ............ 723,354 
Quantit y PRAE lámp8. eoe xii orina nahe 45,438 517.699 
sold Private consumers (by meter) 372,191 ! 
Quantity used on works .............. eee oe mero 37,834 
Total quantity accounted for ..............ccseceeeseeceseeeeeens 555 412 
Quantity not accounted for.................. FCC 167.942 
Number of public lam ꝗ re 87 
Total maximum supply demanded (kilowatts) ............ 501 


LEGAL INTELLIGENCE. 


ELECTRIC BARGES ON THE MERSEY. 


In the Queen’s Bench Division before Mr. Justice Mathew, 
sitting without a jury, Messrs. Tudors, Mash, and Co. brought an 
action against Headland’s Patent Electric Storage Battery Com- 
pany, Limited (Walkers, Parker, and Co., third parties), to recover 
£75. 5s. 6d. for goods sold and delivered. 

Mr. Fletcher Moulton, Q C , M.P., and Mr Peile were for the 
plaintiffs; and Mr. Arthur O'Connor, Q. C., M. P., and Mr. Eldridge 
were for the defendants ; and Mr. Robson, Q.C., and Mr. Halden- 
stein were for Messrs. Walkers, Parker, and Co. 

The plaintiffs’ claim was admitted, but defendants counter- 
claimed for damages. Their case was that plaintiffs had supplied 
eight caske of red lead and ten caeke of powdered litharge. The 
latter was required for the electric storage batteries for electric 
barges, and therefore should be of the best quality. An experi- 
mental trial of the barges proved unsatisfactory, and thia, it was 
alleged, was due to the inferior quality of the litharge. A large 
number of plates for the electric storage batteries which had been 
packed with the litharge and red lead had been spoiled and 
rendered useless. Defendants counterclaimed special damage to 
the amount of £500. Plaintiffs denied that they had any know- 
ledge of the purpose for which the litharge was required, or that 
it was of inferior quality, and in this they were oonfirmed by 
Messrs. Walker, the third parties. 

His Lordship reserved judgment. 


THEFT AT AN ELECTBIC LIGHT WORKS. 


At the Portsmouth Police-court on Wednesday, before Messre. 
A. W. White and B. Bramble, Ed. Sly, 33, a labourer, employed 
in the borough electric light etation, Ganwharf-road, was charged 
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with stealing 63ft. of British Insulated twin cable and 56ʃb. of 
scrap metal, of the value together of £1. Is. 6d. 

Mr. G. Hall King prosecuted, and Mr. A. Wallis White appeared 
for the defence. 

Evidence was given to the effect that the property was found in 
a shed at the back of prisoner'a house. 

Mr. Prioe, the superintendent of the electric light worke, said 
that the prisoner was a good workman, and they had had no other 
cause of complaint against him. | 

The Chairman said that the prisoner bad Jost bis billet and bis 
character, and that was in itself a considerable punishment. It 
irs a first offence, he would be fined 10s. only. The fine was 
paid. : 


ELECTRIC INCUBATOR'S COUNTY COURT ACTION. 


At the St. Helens County Court last week, before his Honour 
Judge Collie, an action was brought by Peter Tickle, builder, 
St. Helens, against Robert Pownall, watchmaker, St. Helens and 
Widnes, for £4. Os. 10d., balance due for work done. 

Mr. W. Webster, for plaintiff, said that when defendant went 
to live at Sutton he was struck with the idea that he could make 
money out of electric chicken incubators, Piaintiff performed 
certain work in regard to these, and had received £3 on account. 

For tbe defence Mr. Riley contended that the plaintiff contracted 
to do the work for £3, and theref re was of the opinion that he 
had discharged his liability. 

His Honour gave judgment for the amount claimed, with costa. 
Liverpool Courier. 


COMPANIES' MEETINGS AND REPORTS. 


CALCUTTA ELECTRIC SUPPLY CORPORATION, LIMITED. 


The annual general meeting was held at the Cannon-street 
Hotel on the I2ch inst. 

Colonel A J. Filgate, who presided, said that the central 
station was nearly completed by the end of Decembe:, and it 
was reported that all the machinery bad arrived in good order, 
and that its erection had been carried out satisfactorily. When 
the works were started on the 17th ult. there were 34 miles of 
underground mains and 10 miles of overhead mains in operation. 
The total length of sanctioned mains at the present time was 
about 74 miles underground and 17 miles overhead. There were 
still two 360-i.h.p. steam sets under construction in Eogland ; 
one of these would be ready for shipment very shortly. Although 
the Company would probably be able to meet all demands on 
their system in the immediate future, judging from the probable 
extensive use of fans in place of punkahs, an extension of the 
plant might be necessary at an early date. They were still 
negotiating with the Calcutta Municipality for ligh'ing certain 
streets, and their tenderto the Government for lighting Fort William 
was under consideration. Ah equivalent of 2,000 lamps had been 
applied for for private ligbting and power, and many residente 
were only waiting to see the light in use before adopting it. The 
Company’s consulting engineer, Mr. Crompton, had been to 
Calcutta, and had returned greatly impressed with the prospects 
of the undertaking and the manner in which the worke bad been 
carried out. Mr. Crompton had gone into the question of the 
promise made by the Government to renew the license at the 
expiration of the first 21 years with the Viceroy and the Lieutenant 
Governor of Bengal, and he (the chairman) had every hope that 
this question was in fair train for satisfactory disposal at no 
distant date. 

Sir G. L. Molesworth seconded the motion, which was carried 
unanimously. 


GIFFRE ELECTRO-CHEMICAL AND POWER COMPANY, 
LIMITED. 


The first general statutory meeting of this Company was held 
on Wednesday at the offices of tke Company. 

Mr. E. E. Sawyer, chairman of the Company, who presided, 
said that last Saturday he saw the four turbines and four dynamos, 
representing 4,000 e h. p., and seven furnaces at work (one of the 
lutter being of 1,000 e.h.p.). and they could now reckon upon 
turning out not leas than 50 tons of carbide a we k. In August 
anotber 2,000 e. h. p. and in January next year a further 2 000 e. h. p. 
would be added, thus doubling the present output 

A vote of thauka to the chairman concluded the meeting. 


LONDON PLATINO-BRAZILIAN TELEGRAPH COMPANY, 
LIMITED. 


At the twenty-first ordinary general meeting, Mr. W. S. Andrews 
presiding, the total earnings for the year 1898 were stated as 
£36,288, showing an increase of £11,104 as compared with the 
previous year. The total expenses had been £8 312, an increase of 
£1,405. Including the sum brought forward from 1897 and after 
providing for income tax, the balance to the credit of revenue 
account was £28,540. From tbis had been deducted £6 000 for 
debenture interest and £10,325 for an interim dividend of 5a. 6d. 
per share in respect of the half-year ended June 30 last. After 
placing £6,539 to the reserve fund, there remained £6,675. The 
directors recommended a final dividend. of ls. 6d. per share, 


making 34 per cent. for the year, and leaving £2,859 to be carried 
forward, The report was unanimously adopted. 


REUTER’S TELEGRAM COMPANY, LIMITED. 


The report of this Company for the past year states that 
the net profits for the year ended Dec. 31, after payment of current 
charges and deducting rebate on unexpired subscriptions, amount 
to £6 624, including £411 brought forward. The directors propose 
a dividend of 84. per share, «qual to 5 per cent., tax free, for the 
year. This will absorb £4,994, and after adding £1,000 to reserve 
there will remain a balance of £29 to be carried forward. - The 
Times. 


———MÀMá ES ia P —Ó—— 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Taunton —The Corporation invite tenders for various plant by 
June 1. 

Dudiey.—Tenders are required for boilers, dynamos, cables, and 
lamps by June 17. 

Madrid —Tne Public Works Department invite tenders for 
electric tramways for Madrid. Tenders by June 14. 


Sappemeer (Holland).—The Municipality invite tenders for the 
erection of central electric lighting station by June 1 


Madrid.—The Poet and Telegraph Department require 26,000 
2in. cylinders for electric batteries. Tenders by June 13. 


Paris.—The Post and Telegraph Department, Rue de Grenelle, 
103, invite tenders for 210,000 porcelain insulatora by May 25. 


Lisbon.—The Mozambique Company will receive at their offices 
in Lisbon tenders for the erection of electricity works by July 10. 


Southampton —The Corporation invite tenders for motorcars 
and equipment and electrical equipment of lines. Tenders before 
noon on June 5. 


Birkenhead. —The Corporation invite tenders for 100 electricity 
meters by 26th inst ; also a 225.kw. direct-current high-speed 
steam dynamo by June 9. 

Medina Sidonia (Province of Cadiz, Spain).—The Municipal 
Authorities invite tenders for an electric light installation for 
public lighting by June 2. 

Beira (East Afrio.).—The Colonial Office at Lisbon invites 
tenders for construction and working of electric lighting and 
telephones in Beira by July 8. 

Carlis!e. — The Town Council invite tenders for rewiring, etc., 
the public library, art gallery, etc., buildiogs for the purpose of 
lighting the same with electricity. 

Hackney.—The Electric Lighting Committee of the Veetr 
invite tenders for trenching, troughing, cables, joint-boxes an 
jointing, and house services, by June 13. 


St. Panoras.—The Vestry are prepared to receive tenders for 
supplying about 22 miles of lead.covered armoured cables of 
various sizes. Tenders by 12 noon on 23:d inst. 


Darlington.— The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same, at 
their electric generating station. "Tenders by May 30. 


Madrid.—The Post and Telegraph Department invite tenders 
for 16 tone of copper vitriol. estimated at 820 pesestas per ton 
(about £30 to £32) A deposit of 5 per cent. is required. Tenders 
by June 3. 

London.—The Asylums Committee of the London County 
Council invite tenders for the installation of telephones, fire- 
alarme, tell-tale clocks and call bells at the Heath Asylum, 
Bexley, Kent, by May 31. 


Wimbledon.—The Urban District Council invite tenders for 
425 yarde of 2ft. gauge tramlines and six tip wagons. Copy of 
plans can be had on application to Mr. H. C. Cooper, M.LOE., 
Council Offices, Wimbledon. Tenders by noon on 29th insb. 

Tarifa (Spain).—' Tenders are invited for public electric light 
installation, and working of the eame for 20 years. The deposit 
required ie 5 per cent. of the tender. Specifications, etc., are to 
85 obtained from, and tenders addressed to, the Syndaco, Tarifa, 

pain. 

Brighton —The Town Council invite tenders for the supply of 
auxiliary switchboards and switchboard gallery at the Corporation 
electricity works. Specifications, etc., may be obtained from Mr, 
Francis J. Tillstone, Town Hall, Brighton. Tenders by 10 a.m, 
on 29th inst. 

Russia —The Secretary of State for Foreign Affairs has received 
a dispatch from her Maj sty's Consul at Taganrog, stating that 
tenders are invited by the Municipality of Kertch for the supply 
of materials for the construction of electric lighting plant and 
tramways in that town. 


Teneriffe.—Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776 214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 

Halifax.—The Guardians invite tenders for the electric lighting 
of the workhouse and union offices from the Corporation mains. 
Plans and specifications may be obtained from Mesers. Shepherd 
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which will be returned on receipt of a bona fide tender. 
by noon on June 8. 


Plymouth.—Tenders are invited for coal-conveying plant at the 
electricity works, Prince Rock, Plymouth, capable of conveying 
small steam coal from vessels lying at wharf into stores about 
Particulars of requirements may be obtained from 


190ft. distent. 


Mr. John H. Rider, borough electrical engineer, East street, 
Plymouth. Tenders by 24th inst. 


IsHogton. — The Guardians invite tenders for the installation of 
the electric light at the new infirmary for the parish at Highgate- 


bill, Upper Holloway.  Particulars may be obtained from Mr. 


William Smith, architect, 65, Chancery-lane, W.C., up to May 20 
iting £5, which will be returned on receipt of a bona 


upon de 
fide tender. Tenders by June 1. 


Patricrott.— The Guardians of Barton-upon-Irwell Union invite 
tenders for the wiring, with lamps and fittings, of their new 
infirmary buildings, Green-lane, Patricroft. Specifications, eto, 
can be obtained from Mr. G. R. Peers, A. I. E. E., 96, Deansgate, 


Manchester, upon deposit of a cheque for £3. 3s., which will be 


returned on receipt of a bona fide tender. "Tenders by June 6. 


Darlington.—The Corporation invite tenders for the various 
works required to be executed in the erection of buildings to be 
used as an electric lighting station in the borough. Specifications, 
etc., may be obtained on payment of £2 2s. (which sum will be 
returned on receipt of a bona fide tender), from the Borough 
Surveyor, Town Hall, Darlington, on and after 15th inst. Tenders 
by 30th inst. 

Lendon.—The Guardians of St. Mary, Islington, invite tenders 
for works of installation of the electric light at the new inficmary 
for the parish at Highgate- hill, Upper Holloway. Specifications, 
etc., may be obtained from Mr. William Smith, architect, 65, 
Chancery-lane, W.C., up to 20th inst. upon depositing £5, which 
will be returned upon receipt of a bona fide tender. Tenders by 
ll a.m. on June 1. 

Enniskillen.— Tbe Urban District Council invite tenders for 
supplying and fitting up gas-engine, dynamo, and complete electric 
light installation for lighting New Town Hall, Enniskillen. Speci- 
fications can be seen at the office of Messrs. Anthony Scott. M. S. A., 
and Wm. A. Scott. A. R. I B. A., architects, 16, William-atreet, 
Drogheda, or at the Town Clerk’s Office, Enniskillen. Tenders by 
12 noon on 22nd inst. 

Sheffield.—The Health Committee invite tenders for the supply 
and erection of engines, electric lighting plant, pumps shafting, 
pulleys, and other engineering work required at the destructor, 
Lumley-street, Attercliffe, Sheffield. Specifications, etc., may be 
obtained at the office of Mr. Charles F. Wike, C. E, city surveyor, 
Town Hall, Sheffield, on payment of £1. 1s., which will be returned 
on receipt of a bona fide tender. Tenders by June 5. 


Orewe.— The Corporation invite tenders for supply of boilers 
and economieers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, travelling crane. Specifi- 
cations, etc., may be obtained from the Borough Engineer, Crewe, 
or from the engineers, Mesers Hopkinson and Talbot, 26, Victoria- 
street, London, S. W., and 29, Princess-atreet, Manchester, on 

yment of £2. 2s., which will be returned on receipt of a bona 
de tender. Tenders by June 1. 


Prestwich.—The Committee of Visitors of the Prestwich County 
Lunatic Asylum invite tenders for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
storage batteries, and wiring for au electric light installation. 
Firms desiring to tender are directed to send their names, with 
a statement of the parte of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princese-etreet, Manchester: 
or to Messrs. Hopkinsons and Talbot, 26, Victoria- street, London, 
S. W. They will then be informed when the specifications are 
ready for issue. 

London 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection and the carrying out of work 
in connection with the electric lighting of the parish to specifica- 
tions as follows: (Specification No. 1) feeders, distributing mains, 
and arc light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamos and engines. Specifications, etc., 
may be obtained from the Vestry Olerk, at the Municipal Build- 
ings, Lavender hill, S. W., on payment of £3. 3s. for each speci- 
fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, Weet- 
minster. "Tenders by 12 noon on June 7. 


; RESULTS OF TENDERS. 


Carlisle, — The Town Council have accepted the tender of the 
British Illuminating Company for wiring the electric lighting 
station for £118. 

Wimbledon.—The Urban District Council have accepted the 
tender of Messrs. Gerald Berners and Co. for lighting the sewage 
farm and pumping etation. ; 

Bradford.—The Corporation have accepted the tender of the 
Electrical Power Storage Company, Limited, for a storage battery 
similar to the one supplied by that company to the Liverpool 
Corporation for their trams. 

Bootle.—The tender of Messrs. Thomas Parker, Limited, 
1 has been accepted for supplying and fitting a 
gantry, with handrailing on both sides, acroes the boilers at the 
electric light station, for the sum of £39. 16e. 


Tenders 
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and Watney, Greek-etreet-chambers, Leede, on payment of El. 1s., 


Huddersfield. —The Corporation have accepted the following 
tenders for steel tramway rails (girder section), fishplates, sole- 


plates, tie-bars, and bolts: Leeds Steelworks, Limited, 


rails, fishplates, and soleplates; Askham Bros. and Wilson, 


Limited, Sheffield, bolts and tie-rods. 


Harrogate.—The Council have ordered from Mr. James Pitkin 
Clerkenwell, a recording voltmeter to register the variation of 
preesure in any district for £14. 14s., less 10 per cent., and havo 
accepted the tender of Mr. J. Ritchie, Middlesbrough, for 60 tons 


of 3in. piping for trunk mains at £5. 11s. 9d. per ton. 


Derby.— The Town Council have accepted the tender of Mr. Hy. 
Vernon (£2 030. 8s. 8d.) for excavating and building the founda- 
tions of extensions to the engine house, boiler-house, and retaining 
wall at the electric lighting station, and the contract for trane- 
formers has been awarded on a schedule o prices for one year to 


the Electric Construction Company, Limi 


. London, 8.W.—The following tenders have been received for 
decorative, sanitary, and electric light works at 38, Nevern- 


square, Earl’s Court, South Kensington : 


decorations and electric light at 24, Nevern- 
tions at 25, Nevern-equare, Earl's Court, South 
Rugg 
Holdstock 
Whitaker 
Oldrey, North Kensington (accepted) 


Lodging House: 
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Southampton. — The Corporation have received the follow 
tenders for electric lighting, wiring, and fittings for the Munici 


231 
London, 8.W.—The following tenders have been received for 


F. Shalders (recommended for acceptance) ............... £286 0 
W. J. Fryer and Co., Limited, London ..................... 287 15 
McAulay, Clark, and McLaren, Glasgow ................. 310 0 
McAulay, Clark, and McLaren.......................... . 340 7 
Roger Dawson, London Z. 331 10 
E. T. Fiford and Sons . 339 0 


i 


pal 


uare, and decora- 
ensington : 
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Burton. — The Town Council have accepted the tender of Mesers. 
John Fowler and Co. (Leeds), Limited, for the alterations and 


additions required for the ewitchboard 


to accommodate the new 


machinery at the sum of £163, exclusive of fixing, and the tender 
of Messers. E. Green ani Son, of Wakefield, for economieers for 
heating the feed water of the electric light new boilers, at the eam 
of £224, including fixing. They have also agreed that the Man- 
cheeter Steam Users’ Association be instructed to examine and 
teat the three new boilers for the electric light works upon the 


terms specified in their scale of charges. 


Southampton. —The Corporation have received the following 
tenders for the reconstruction of aboat 13 miles of tramway on the 


Sbirley route: 


Krauss and Son, Lawrence-hill, Bristol (accepted)... £8,352 0 0 
W. Meredith, Gloucester nne 8 356 8 11 
F. Osman, Southampton ũĩ 8,992 0 0 
W. Griffiths, London . 9.976 10 1 
H. W. Bull, Soutbamp toon „ 10,870 0 0 
J. Fell, Leamingtonn˖nn 4 . 11,369 5 0 
Dick, Kerr, and Co., Londoao unn . 14,568 5 8 


West Ham. The County Borough Council have received the 
following tenders for two 1,500i.b.p. engines, two 800-kw. 
alternators and exciters, or two 800 kw. 1, 500. i. h. p. steam alter- 


nators and exciters : 
Engines and alternators. 


C. A. Parsons and Co., turbo alternatore..... ......... £19,844 
S. Z de Ferranti, own engines and alternators 

(1,500 i. h. p. and 800 kw.) . 5, 900 
Brush Electrical Engineering Company, Limited, 

own engines and alternators............... q 7,000 
British Schuckert Company, Belliss engines and 

own alternatorrttee nennen ertet on 7,064 
British Schuckert Company, McLaren engines and 

own alternatortteksLssss q qͥ˖9 8.357 
Siemens Bros. and Co., Belliss engines and own 

CAU irl: PPP 18,740 
S. Z. de Ferranti, Limited, own engines and alter- 

natora (2,000 i. h. p. and 1,200 kw. (accepted) 19,000 
Thames Iconworks, Limited, own engines and alter- 

nor”, NE ETES 21, 
Siemens Bros. and Co., McLaren engines and own 

, qn erre e ene PR CR EA, S EA CRAS 1,320 
J. Fowler and Co., Belliss engines and own alter- 

r ant <p oceans m ,148 

Engines only. 
W. H. Allen, Son, and Coo e eee 8 600 
Bever, Dorling, and Co......................... e eee 9,880 
Blackwell and C᷑ꝝ7e nhe 10,706 1 
E. Chester and Co eret sot see 10,273 
J. and H. McLaren........... «eee eese ossee seen 11,300 
Fl; ð aule we 12,240 
E. Chester and Co‚l 1 13,000 
T. Adamson and Co stehe ooo 13,900 
Alternators only. 

Fuller Wenstrom Electrical Manufacturing Com- 

ß ³ KIRS 5,480 
Helios Elektricitiite Aktiengesellschaft........ Seis i oS ds 6,800 
T, Richardson and Co. €e6900909009009000000000909€009009094900009 00 8,400 
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London, W.—The following tenders for erection of the buildings 
upon land adjoining the present electric lighting station have been 
referred to the Electricity and Lighting Committee for report : 
Spencer and Co., Earl.street, Westminster, S W. . . £10,740 0 0 
N Albert Works, Albert-embankment, 


2 Mr 10375 0 0 
G. Lyford, 266, Uxbridge-road, W. ..................-- 11,927 13 4 
Hockley and Son, Grantham and Kensington 10,750 0 0 
Chessum and Sons, Crown Works, 283, Kingsland- 

oo rp ͤ E ANT 10,614 0 0 
Minter, Ferry Works, Johnson- street, Westminster 11,958 0 0 
Martin, Welle, and Co., 25, Auckland- street, Vaux- 

Ball S. d EE Da qaa estat gaan 10,199 0 0 
Marney, Progress-walk Wharf, Notting Hill, W.... 10.670 0 0 
R. M. Heywood, 44, Bridge-road, Hammersmith 9,351 0 0 


BUSINESS NOTES. 


Walsal).—The total number of consumers supplied on April 30 
last was 141. 

Ayr.—The Town Council have agreed to borrow an additional 
sum of £1,750 for electric lighting. 
~ Yikesten.—The Bill confirming the Ilkeston electric lighting 
order has passed the examiners of private Bille in the House of 
Commons. 

Chatham. —Local tradesmen are to be given the opportunity of 
ving estimates and designe for electrical fittings for the town 

1 buildings. 

Kensington.—The Board of Trade have now definitely decided 
not to proceed with the Kensington Veetry's electric lighting 
provisional order. 

Chester.—The Town Council on Wednesday authorised the 
extension of the electric light mains to Hough Green and Curzon- 
park, at a cost of £3 500. 

South Shie!ds. —At a meeting of the Town Improvements Com- 
mittee it was decided to substitute the electric light for gas in the 
lighting of a number of streets. 

Tewkesbury.—At Monday's meeting of the Urban District 
Council notice was given of an intended application for a provisional 
order relating to electric lighting. 

, Birkenhead.—Ab the meeting of the Town Council on Wednee- 
day it was stated that the electric lighting estate was no longer a 
burden on the rates of the borough. 

Cheaper Telephones.—The National Telephone Company are 
about to establish a uniform rate of £10 per instrument per annum 
for the whole of the county of London. 

North Metropolitan Electrical Power Distribution Company, 
Limited.—' This Company has been registered with a capital of 
£50,000 in £10 shares (2,500 preference). 

, Halifax.—The Board of Trade have intimated that the inspec- 
tion of the completed line of tramways running up the side of 
Savile Park will be made on Thuraday next. 

Blackpool — The number of electric tramcars running between 
Blackpool and Fleetwood is to be increased during the ensuing 
summer to 36. Last year there were only 10 cars in use. 

Heckmondwike.—At a ratepayers’ meeting in Heckmondwike 
the District Council's electric lighting scheme, prepared by Mr. 
Hawtayne, consulting electrical engineer, was approved. 

Bootle.—The Corporation have decided not to incur any further 
expenditure in electric lighting until a report on the comparative 
cost of electric, gas, and incandescent lighting has been procured. 

Stretford.—The chairman of the District Council has been 
Appointed chairman, and Mr. Philip Estcourt deputy-chairman, 
of the Electric Lighting and Tramways Committee for the ensuing 
year. 


Teddington.—In consequence of the joint opposition of 
Teddington and Twickenham, the application for a provisional 
oer to light Teddington by electricity will not be proceeded 
witb. 


Dublin.— With reference to the application of the Corporation 
for loans for electric lighting purposes, amounting to £20,000 
and £7,000, the Local Government Board have sanctioned a loan 
of £24,000. 

Brighton —The expense of the Continental tour of the 
Tramways Committee of the Towo Council for the purpose of 
iospecting foreign systems of tramways is officially etated at 
£154. 188. 10d. 

Burton. — The Town Council have resolved that the electric 
mains be for the present extended from the Borough-road along 
D srby-astreet as far as the premises of Truman, H inbury, Buxton, 
and Co., Limited. 

Crewe.—The Town Council have received official intimation 
from the Local Government Board that the order, after enquiry by 
the Light Railway Commis-ioners, for the construction of light 
railways or tramways at Crewe has been withdrawn. 

Lythem.—It is reported with regard to the lighting of Lytham 
by electricity that so far the necessary particulars have not yet 
been ascertained. Tenders are to be invited for the erection of a 
destructor on the principle of one inspected at Rochdale. 

Whitefteld.— Mr C. Bleakley has been appointed chairman of 
the Electricity Committee. A committee is to confer with the 
Bury Corporation upon their offer to sell or lease the Whitefield 
section of their tramways order after the same has been granted. 
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County of Surrey Electrical Power Distribution Company. 
Limited.—This Company has been registered with a capital of 
£50,000 in £10 shares (2,500 preference). 


Colwyn Bay.—Mr. S. V. Clirehugh has been instructed to com- 
lete the drawings and estimates for the Local Government Boerd 
or the erection of a temporary building adjoining the generating 

station, having an iron chimney 80ft. high and a diameter of 
4ft. 6in. 

Blackpool Improvement Bill. —The Police and Sanitary Com. 
mittee of the House of Commons have adjourned until June 1 
the consideration of the Blackpool Improvement Bill, the object 
of which is the construction of further parade works, tram- 
ways, etc. 

Buenos Ayres Electric Tramway, Limited.— This Company 
has been registered, with a capital of £300,000 in £5 shares (35,000 
6 per cent. cumulative preference), to adopt an agreement with 
Mr. C. Bright, and to carry on bu-inesa as carriers, tramway and 
light railway proprietors, electricians, etc. 


Maidepnhead.—At the poll taken on the electric lighting ques- 
tion on Friday last, 440 votes were recorded. Of these 310 were 
in favour of the Corporation undertaking the electric lighting, 
and 118 were in favour of its being undertaken by a private 
trading company, and there were 12 spoilt papers. 


Southwark.—At a meeting of the St. Saviour's Board of Works 
on Wednesday last, it was agreed to inform the London County 
Council that the Board approved an extension of the tramways 
from Stamford-atreet over Blackfriars Bridge, but did not approve 
a proposed extension of the tramlines along Borough High- street. 


Lowestoft.—The residents in South Lowestoft strongly object 
to the route which the propoaed electric railway is to take as laid 
down by the draft order. The Council are conferring with the 
Drake and Gorbam Electric Power and "Traction Company, 
Limited, with reference to the plan of the Upper High-street 
widening. 

Bitley.—At a recent meeting of the Tradeamen’s Association 
it was resolved that the Corporation should be approached, and 
urged that while they were putting down an electric plant, they 
ehould provide sufficient power to run electric trams, so as to 
provide communication between the outeide districte and the centre 
of the town. 

Plymouth.—The Chairman of the Tramways Committee said at 
the last meeting of the Borough Council that he hoped to recom- 
mence the summer service to West Hoe almost immediately. 
Attention was drawn to the deficient lighting of Athenœum- street, 
and the Chairman of the Electric Lighting Committee promised to 
give the matter attention. 

Limerick.—A special meeting of the Town Council will be 
called, at which a memorial of the Limerick Electric Tramways 
Company will be fully discussed and a conclusion arrived at. n 
the request of the Telephone Company of Ireland, the Corporation 
have passed a resolution asking the postal authorities to extend 
the telephone trunk system. 

Weatgate and Birchington. —The Board of Trade have issued 
a provisional order to the Isle of Thanet Light Railways (Electric) 
Company, Limited, of 7, Poultry, London, E.C., authorising them 
to supply electrical energy for public and private purposes within 
the parishes of Westgate.on-Sea and Birchington-on-Sea, in the 
rural district of the Isle of Thanet. 

Messrs. P. R. Jackson and Co's Catalogue.— We regret to see 
that when reviewing this excellent catalogue we omitted to state 
that the electrical portion was compiled and written by Mr. 
Walter F. Jones, A. M. I. E. E., M. I. M. E. We are sure that the 
firm in question could not have selected a more qualified collabo- 
rator in the preparation of their catalogue. 

Kingswinford.—It is reported that the British Electric Traction 
Company hope to atart their Kinver tramways within the next few 
weeks. This line will connect Kingswinford with Dudley and 
Stourbridge by junctions with the existing tramway between 
thoee two towns. The Board of Trade have only just given their 
final approval to the Kingswioford echeme. 

Portrush.—At a special meeting of the Urban Council last week 
the following resolution was adopted: ‘‘That the Portrush, Giant’s 
Causeway, and Bush Valley Railway and Tramway Company 
within 14 days from eervice of notice, be required to have remov 
all the poles erected for the purpose of overhead electric traction 
between the tramway depót and the railway station.” 

Wolverhampton.— The annual report of the Wolverhampton 
Chamber of Commerce, laid before the members on Wednesday, 
contains the following paragraph : The electrical trades in Wolver- 
hampton are still employing their full complement of men, and 
have a plentiful supply of orders in hand. There is great activity 
in the applicstion of electricity to tramway and railway work. 


Maxim Electrica! and Engineering Export Company, Limited. 
This Company has been registered with a capital of £100,000 in 
El shares, and the object is to act as agents for the sale in Australia, 
Africa, Asia, or elsewhere of all goods manufactured by the 
Hiram S. Maxim Electrical Corporation, Limited, or by J. F. 
Peace and Co., Limited, and to carry on the business of electricians, 
etc. 

Leatherhead —The draft circular to the ratepayers on the 
subject of the electric lighting was read at the last meeting of the 
Council, and it was resolved that, previous to any circular being 
sent out, a canvass of the persons living in North-street, Church- 
street, Bridge street, and High-street be taken to ascertain whether 
na would use the electric light if the Council carried oub the 
work, 
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Liversedge.—A resolution supporting (under, certain con- 
ditions) the tramway scheme of the Britisn Electric Traction 
Company has been reacinded. The District Council intend to 
join in the combination of the Dewebury Corporation and the 
Cleckheaton and Heckmondwike District Councils, which has in 
view the providing of a tramway from Dewsbury through the 
Spen Valley. 

Fire.—The London firemen were called recently to the 
property of the London Electric Supply Corporation. Limited, 
in a railway arch under the South-Eastern Railway in Southwark 
Park-road. It was found that a short-circuit of electric wires 
had resulted in the ignition of a switch-box and a quantity of 
fittings, and the blaze was for a short time alarming, but it was 
fortunately soon overcome. 

Canterbury.—The gas contract for lighting the portion of the 
city included in the present electric lighting area will terminate 
on June 25. On that date the standards for the incandescent 
electric light, numbering about 170, are expected. to be in position, 
and these lamps will then be brought into use. The lamps are 
16 c. p., or equal to those of the gas lamps displaced, but they will 
be placed closer to each other. - 

Bury.—The Electric Lighting Committee have reeolved to 
support the Municipal Electrical Association in their application 
to the Board of Trade to insert a clause in the regulations reliev- 
ing undertakers of their obligations to supply under certain con- 
ditions except on the terms mentioned. The engineer is to present 
a report to the next meeting io reference to the lighting of the 
Whitefield district with electricity. 

Personal. —HMr. A. A. Campbell Swioton has joined the Board 
of the Cambridge Electric Supply Company, Limited.—We are 
informed that Mr. H. W. Clayden has resigned his post as elec- 
trical engineer at Morley, having accepted an appointment on 
the staff of Mr Robert Hammond in London. — The Vestry of 
Hampstead have appointed Mr. Leadbeater, the senior assistant 
engineer, to the post of chief indoor assistant, 


Shrewsbury.—At the last quarterly meeting of the Town 
Council the Town Clerk read a letter from the secretary of the 
gas company stating that, as the Corporation had undertaken 
the public and private lighting of the town by electricity, the 
company were de-irous of terminating their present agreement 
with the Council, and entering into a new arrangement. Tne 
matter was referred to the Lighting Committee. 


Eccles.— At the last meeting of the Town Council it was asked 
in connection with the minutes of the Town Hall and Electric 
Lighting Committee what likelihood there was of the whole scheme 
of electrical installation being carried out in the borough. The 
Chairman of the committee said he believed the works would very 
soon be in the bands of the Corporation. When that was the case 
they might see their way to go in for a larger scheme, ae suggested. 


Walker.—The Bill to confirm a provisional order with respect 
to the lighting of Walker by electricity was before the Court of 
Referees on the llth inst., the point for decision being whether 
the Walker and Wallsend Union Gas Company, and manufac- 
turers and others in the urban district of Walker, had a locus 
standi entitling them to be heard against the Bill in committee. 
The Court decided to allow a loeus so far as the first- named was 
concerned only. 


Army and Navy Co-operative Society, Limited.—The new 
excensions erected on the site of Hooper's dept are being carried 
out by Messrs. Laing, Warton, and Down for 90 arc lamps and 
470 incandescent lamps. We are informed that as the society’s 
plant is taxed to the utmost, and there is no available space tor 
extensions, the current will be taken from the Westminster Supply 
Company. The work is being carried out to the specification of 
Mr. Bernard Drake. 

Edinburgh.—The Electric Lighting Committee of the Town 
Council decided on Wedoesday to recommend the extension of the 
electric lighting subway from Picardy-place to Little King-street, 
at a probable cost of £1,500. They also recommended the accept- 
ance of several estimates, among which were one for the supply 
of feeders, amounting to over £18,090, and another for work in 
connection with the erection of water-tanke at Dewar-place station, 
amounting to over E500. 

Broadstai:s and St. Peters.—A copy of the Broadstairs pro- 
visional order issued by the Board of Trade to the Isle of Thanet 
Light Railways Company, Limited, was received by the Urban 
District Council last week, and the Council were asked if they 
wished to make any observations. The order was approved 
subject to the addition of a schedule of a number of streete which 
the Council has decided were to have the distributing main laid 
within a period of two years. 


Portsmouth. —Application is to be made to the Board of Trade 
for the appointment of an arbitrator with reference to the claim 
by the tramway company of £306,450. 188 6d. for the purchase 
of the tramways, exclusive of harness used in connection with 
the omnibuses and carriages, consumable stores, stable equip- 
ment, machinery, plant, tools, furniture, fittings, and sundries, 
which it was suggested should be taken at a valuation. The 
claim is considered to be excessive. 


Chelsea Hospital for Women.—At the annual meeting of 
thie hospital, held on Thursday week, Lord Glenesk said a 
great work had been done for the nursing staff in the provision of 
an admirable nurses’ home, at a cost of £2,000. It was now of the 
utmost importance to make some greatly-needed improvements in 
the hospital, the enlargement of the operating theatre, new lift, 
new hot-water service, and the installation of electric light, which, 
with minor work, would cost nearly £3,000, 


Carlisle.—On Thursday evening last week, the Mayorees of 
Carlisle (Mrs. White) formally switched ou the electric current ab 
the central electric lighting etation in James-street. Invitations 
had been iesued by Mr. Scott (the chairman) and the members of 
the General Purposes Committee of the Town Council to the whole 
of the members of the Council, with their wives, the city officials, 
and their friends, who responded in large numbers. The customary 
epeeches and light refreshment concluded the proceedings. 

Ealing.—The Electric Lighting Committee’s report, which was 
adopted at the last meeting of the Urban District Council, stated 
that Councillors Jordan, Cowley, and the chairman of the com- 
mittee had been appointed a sub-committee to visit the electricity 
works from time to time. The committee recommended that Mr. 
Jordan be nominated as repreeentative of the Council on the 
Municipal Electrical Association, without the power to vote. 
Since the last meeting of the committee 443 8-c.p. lamps had been 
applied for, making a total of 22,443, of which number 22. 117 were 
connected to the mains. 

Leeds.—The Tramways Committee are „ to com- 
plete the equipment for the electrical tramway to Headingley by 
June 29 so as to be able to temporarily run a service of electrical 
cars between Boar-lane and the Oak during the England 
v. Australia cricket match. At present only the trolley wire 
remains to be fixed in order to permit of the electric current 
now produced at the goneratiog station being switched on. As 
the new 1,300-h.p. enginea will not be ready for some months, 
both the present 800-h p. engines will be worked. Ib is proposed 
to have a five minutes’ service. 

Colne. —The refuse destructor and health depôb will be in full 
working order in the course of a few days, fires having already 
been put in. The main building is fitted with a two-cell destructor 
of Mesare. Beaman and Deas’s most improved type, each cell being 
calculated to destroy 24 tons of refuse per 24 hours. The chimney 
is round in section, and 211ft. high above ground. A block of 
offices will serve as the headquarters of the sanitary department. 
The whole scheme, which will be lighted with electricity derived 
from the burning of the refuse, with weighbridge, approach roads, 
and boundary walls, is estimated to cost £12,500. 

West Ham.—At the last meeting of the Town Council the 
Tramways and Electric Lighting Committee reported that they 
had considered the various tenders for the plant for the extension 
of the electric lighting installation, and had selected the tenders 
of the Brush Company and Messrs. Ferranti for special report by 
the electrical engineer. The committee had directed the electrical 
engineer, in connection with his report on the two tenders before 
mentioned, to bring up a tabulated lisb of the whole of the tenders, 
with notes as to any special features respecting the labour clause 
therein, for the consideration of the committee at a farther 
meeting. 

Harrogate. —The electrical engineer’s special report, which hae 
been adopted, proposes a reduction in the charges for electric 
supply (to come into operation from Christmas next) as follows: 
6d. per unit for the average daily demand, for an hour and a half 
per day. to 3d. per unit afterwards ; for heating, cooking, and 
power, 6d. and 2d., rebates to be allowed every half-year—namely, 
&t the end of December and June quarters—based on the previous 
six months’ readings. It has also been resolved that the salary of 
the electrical engineer be increased £50 per annum, and that in 
all cases of expenditure over £5 the electrical engineer invite 
tenders for the work. 

Chatham and Gillingham Light Railway.—Sir Courtena 
Boyle, accompanied by Mr. F. J. J. Hopwood, Sir T. Blomefield, 
anl Mr. Turing, held an enquiry on the 12th inst. at the Board 
of Trade, Whitehall, to hear objections to the confirmation of tbe 
order authorising the construction of a light railway to be worked 
by electric traction between Chatham and Gillingham. The 
Gillingham Council wanted power to license the drivers and con- 
ductors of the trams, but Sir Courtenay Boyle declined to agree 
to the proposal. The Chatham Corporation obtained insertion of 
a clause requiring the company to run two workmen’s cars each 
way daily at cheap fares from the dockyard to each terminus. 

Appointments Vacant. — The Corporation of Morley require the 
services of a competent engineer ; the St. Pancras Vestry require 
an inspector of works who bas had previous experience with an 
electric supply company as assistant distributing engineer; the 
Pemberton Urban District Council require an electrical engineer 
to examine and report upon electriclighting schemes. Particulars 
of the above vacancies, and of a foreman wireman, canvasser, etc., 
will be found in another column.—The Hampstead Vestry have 
decided to appoint an assistant electrical engineer in place of Mr. 
Leadbeater (promoted).—The Whitehaven Town Council have 
decided to appoint an electrical engineer, who is to have full 
control and responsibility. 

Quarry Bank —At the last meeting of the District Council a 
letter was read from the Board of Trade enclosing a copy of an 
order proposed to be issued to the Midland Electric Corporation, 
asking if the Council had any observations to make thereon. 
Mr. Shaw asked if it were necessary that the particulars and con- 
ditions agreed upon with the representatives of the Midland 
Electric Corporation should be sent to the Board of Trade? He 
thought the members should be perfectly clear on that point, 
because the Council laid down some stringent regulations. Mr. 
Thorneycroft said the order provided that distributing mains 
should be laid down from High-street, at the junction of Thorns- 
road, to the Rowley Regis boundary within a period of three years. 

Glasgow.—A report has been submitted to the Watching and 
Lighting Committee of the Corporation stating that common 
stairs, where the service maing are laid into the building from the 
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streeb mains for the ar Pose of supplying private consumers 
within the building, could be lighted by electricity at the rate of 
258. for a 6 c.p. lamp, 27s. 6d. for 8-c.p., and 37s. 6d. for 16-c.p., 
subject to the following conditions: (1) that the owner provide 
the fittings at his own cost ; (2) that while the Corporation should 
renew the incandescent lamps when required owing to ordinary 
wear and tear, the electricity department shall not be called upon 
to make good wilful damage or destruction ; (3) that the lamps be 
lighted, extinguished, and reported upon by the police department. 

Telegraph Charges te the Colonies.—Sir Edward Sassoon, 
M. P., preeided last week over the committee appointed at a recent 
meeting at the House of Commons to act in regard to the lowering 
of the Imperial telegraph rates. A discussion took place on the 
anomalies of the present system, and it was stated that the Viceroy 
and Government of India were entirely in sympathy with the com- 
mittee in desiring a reduction of the telegraph rates to India. A 
letter was drawn up to be sent to the Chancellor of the Exchequer, 
the Secretary of State for the Colonies, and the Secretary of State 
for India asking for a parliamentary investigation into the present 
high charges for telegrams to British Colonies and Dependencies, 
with a view to the remedying of existing grievances.— The Times. 


Hawkahead.— An application from Mr. Fowkes for sanction to 
extend his electric cable from his house to his farm at Town End 


has been acceded to. It E aes that an application has been made 
the Windermere and District Electricity 


to the Board of Trade by 
Supply Company for a continuation of their provisional license, 
under which nothing had been done in this part of the district. 
The Board of Trade stated with reference to the communication 
from the Ulverston Rural District Council requesting the revoca- 


tion of the whole order, that the undertakers had urged that as a 


supply of electricity had already been made to the Ambleside dis- 


trict, it was inexpedient to revoke the whole of the order, and 
asked that the order might be applied to Hawkshead and Claife 


districte, 


British Insulated Wire Company, Limited.—The directors 
announce that in view of the growth of the Company’s business— 
the output for the first four months of 1899 showing an increase 


of £80,000 in value over that of the correaponding period of 1898, 


and the Company having now on ite books orders to the amount 


of more than £300,000—they have decided to issue the 12,500 6 per 


cent. cumulative preference shares of £5 each which form the part 


of the authorised capital still remaining unissued. The issue will 
be strictly confined to existing preference and ordinary share- 


holders, and will be allotted at a premium of £l, and in the 


proportion of one new share for every £5. 5s. share now held. 
Dividends on the shares of this issue will commence to accrue from 
July 1 next. 

Keighley.—An extensive scheme of lighting by electricity is 
fast being completed by the Fleece Mills Company. About 
£2,000 will be spent in laying down a plant which is calculated 
to furnish the needs of a limited area, both as regards electric 
light and motors. The steam engine formerly used for the mills 


has been yoked to a dynamo which has been supplying three of 


tha company's shops. An engine and dynamo, by Messrs. 
Wilioughby, which will increase the producing capacity three- 
fold, has been started. The drapery stores of the Co operative 


Society have been connected, and probably 100 lights will be 


required by these stores, in addition to two arc lamps. Nego- 
tiations are aleo pending with a view to fitting the Victoria 
Hotel wi h the light. 

United Asbestes Company, Limited. — A supplementary 
catalogue for the current year issued by this Company is devoted 
to their patent Salamander decorations for walls, ceilings, etc. 
These additional designs have been beautifully illustrated, and 
the catalogue will form a useful reference for architects and 
customers generally. As a combined fire resistant and decorative 
material it has even found its way into the cabins of the Royal 
navy. From what we have ourselves seen the effect produced by 
usiog these artistic designs ip several offices, etc., is excellent, while 
an additional value is imparted by the admirable way in which 
such a form of wall ceiling decoration lends itself at various 
nointe for electric lighting. The offices and showrooms for the 
'* Salamander " decorations is at 158, Charing Cross-road, W.C. 


Southampton.—The Electric Lighting Committee’s report, 
adopted at the last meeting of the Town Council, stated that 
31,739 units were sold during the month of April, being an 
increase of 14,231 (or 81 per cent.) over the number sold in April, 
1898 ; that the equivalent of 1,238 c.p. lamps were connected in 
April, bringing the total up to about 20,500 ; that the new coal 
elevator and conveyor were being gob in position by Messrs. West, 
and would shortly be at work ; end that the main coils of the arc 
lampe were about to be changed by the contractors to enable them 
to burn with a longer arc, thereby ensuring a better light. Mr. 
E. Manville has suggested thab the contract for the battery-house 
should be placed with Messrs. Playfair and Toole, if that firm 
were prepared to go with the contract, at the present schedule 
of prices. 

Stirling.—The proposal of the National Electric Free Wiring 
Company, Limited, now before the Police Commission, states 
that the company are prepared to charge ld. per unit for the 
fittings, or to accept payment by small instalments on the hire- 

urchase system. In the event of an occupier who has entered 
into the agreement with the company leaving and a new tenant 
entering without coming to an agreement the Corporation would 
be under no obligation, as the company accepted all responsibility. 
The Corporation would not in any way be involved in financial 
responsibility in connection with the company's undertaking, and 
the manager stated his willingness to make this perfectly clear, 


No monopoly is granted to the company in the wiring of premises, 
so that restrictions are not in any way imposed upon the ordinary 
tradesmen. 

Huddersfield. —Extensiong have been approved for about 114 
miles of tramways on the circular route at £10000; the total 
cost to complete the scheme will be £115,000. The approximate 
length of tramway proposed to connect the outer districte is 13 
miles, and the total estimated cost is £130,000. The reduction 
in the price of electric light agreed to on Wednesday is from 
6d. to 44d. per unit, subjecb to a sliding scale of discounts, 
such reduction to take effect from July 1, 1899. The discount 
on 1,000 units will equal 1 per cent., and 15 per cent. on 6,500 
units. This is in addition to the 5 per cent. discount for cash. 
There are now 875 coneumers, and out of that number only 280 
consumers have received discounts. The new scale will bring a 
reduction of 25 per cent. to more than 75 per cent. of the 
consumers. 

Preston.—A company has offered, subject to arrangements to 
be made with Messrs. Harding and Co., Limited, to take over the 
remaining five years in which that company leases the tramways 
from the Corporation, upon the condition that the Corporation 
grant an extension of lease for a further 21 years. The applicants 
offer to pay 8 per cent. per annum as rent, and to substitnte the 
overhead trolley system and a 4ft. Sin. gauge. Very considerable 
extensions are proposed. The lines would be continued within 
the borough of Preston, along Hartington-road to Weat Strand, 
and along Broadgate to Penwortham Bridge ; along 8 e 
road to Watling-street, Fulwood ; by way of London - into 
Walton; and from the cemetery along the Blackburn-road to 
connect with the Blackburn trams. The line would be carried to 
Lytham by way of Ashton-lane. 

Leamington —The Electric Light Committee have received 
the draft clause proposed to be inserted in the Corporation pro- 
visional order by the Board of Trade, and have decided that Mr. 
Passman, jun., should go to Londoo and ascertain what modifica- 
tions could be obtained, and report to a further meeting. The 
costs for promoting a provisional order for the supply of electricity, 
and opposing a similar application by the Midland Electric Light 
and Power Company, Limited, amount to £263. 33. 11d., and the 
town clerk has been instructed to have the-e costs taxed and 
certified. A special meeting of the Town Council was held on 
Wednesday, when the Council accepted the order as amended by 
the Board of Trade, and resolved that the Electric Light Com- 
mittee be instructed to forthwith enter into negotiations with the 
company with a view to acquiring the undertaking. 


Worsley.—The District Council had under consideration last 
week important schemes of tramway extension It was stated 
in connection with the taking over of Bolton tramways by the 
Bolton Corporation and the working of those tramways by elec- 
tricity, several schemes had been propounded whereby they could 
be extended beyond Farnworth. where the present line finished, 
right on to Walkden through Worsley and Winton, and a connec- 
tion established with the present Manchester tramway system at 
Eccles. Such a scheme, it was pointed out, however, was only in 
its infancy, but it was quite possible. It was decided that two 
representatives from the Council be appointed to confer with the 
delegates from the Farnworth, Kearsley, and Little Hulton Dis- 
trict Councils as to the advisability or otherwise of assisting in 
the extension of the tramways through their townships. 


Mumbles.—A special meeting of the Mumbles Railway and 
Pier Company was held last week to consider and approve a Bill 
authorising the abandonment of a portion of the railway—from 
Blackpill to Dunns—and the leasing of the undertaking to the 
Swansea Improvement and Tramways Company. The Chairman 
(Sir John Jones Jenkins, M.P.) said the arrangement made with 
the tramway company, which was controlled by the British 
Electric Traction Company, was favourable to the Mumbles Com. 
pany, and it would enable the tramway company to make a profit 
on the rental. The lease was for 999 yeare. The tramway com- 
pany would take over all the stock and plant at a valuation. The 
Mumbles Company, in accordance with their parliamentary Bill, 
bad to construct the new linea from Blackpill to Dunns at a cost 
not exceeding £20,000. The tramways company would pay 5 per 
cent. on the outlay. 

Yeadon.—A conference was held last week of representatives of 
the Yeadon, Rawdon, and Horsforth Urban District Councils for 
the pur of discussing propora's which have been made for the 
establishment of a tramway system between Yeadon and the Leeds 
city boundary at Kirkstall. The Guiseley District Council and 
the Menston Parish Council had aleo been invited to the con- 
ference, but neither authority was represented, the latter body 
having failed to secure a cab. The Guiseley Council wrote stating 
that, whilst regretting the inefficient railway accommodation to 
and from Leeds, they considered the present time inopportune for 
the consideration of providing tramways for the township of 
Guiseley. After some discussion, a resolution was passed unani- 
mously to the effect that the three Councils approved of the 

roposal, and were prepared to consider the best means of carry- 
ing it out. The conference afterwards went into committee to 
consider communications which had been received from private 
syndicates offering to construct the suggested lines. 


Birkenhead.—At a special meeting of the Town Council on 
Wednesday a report and recommendation of the Tramways Com- 
mittee dealing at length with the matters which had been under 
the consideration of the committee, and pointing out the powers 


which had been acquired by the Corporation under their new Bill, 
was adopted unanimously. 


A resolution was as follows: 
“ That the Council resolve and direct that application be made ta 
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the Board of Trade for the approval of the Board to the proposed 
echeme of Corporation tramways as set out in the report of the 
Special Committee. and for the sanction of the Board to the 
borrowing by the Council of the sum of £208,678. 19a. 10d., for 
the construction and equipment of the proposed tramways and 
works, and for the erection of buildings, machinery, and plant in 
connection therewith.” The following new committee was formed, 
to be known as the Tramways Committee: Aldermen Bloor, 
Deakin, Rawcliffe, Shaw, Singleton, and Smith ; Messrs. T. Cook, 
Gamlin, Hazlehurst, B. Jones, Kelly, Oates, Rees, and Snape. 

Parliament. —During the past week in the House of Lords the 
following Bills were read a third time and passed : Manchester 
Corporation Tramways, Oldham Corporation, Glasgow Corporation 
(Tramways, etc.) Liverpool Overhead Railway, Dundee Gas, Street 
Improvements, and Tramways, Vale of Glamorgan Railway, Bexhill 
and St. Leonards Tramroads, Central London Railway, Great Western 
Railway, Midland Railway, Charing Cross, Euston, and Hampstead 
Railway, North-West London Railway, and the Great Northern 
and Strand Railway. In the House of Commons the following 
Bille were read a third time : Kensington and Notting Hill Electric 
Lighting, Wallasey Tramways and Imorovements, London and 
North-Western Railway (Additional Powers), Baker-street and 
Waterloo Railway. The London. Walthamstow, and Epping Forest 
cav and the City and Brixton Railway Bills were read a second 
time. Bills promoted by the Moes Side, Stretford. and Withington 
Urban District Councils, conferring on the respective Councils 
power to purchase and maintain tramways, and to lease by agree- 
ment tramways forming continuous routes outside the districts, 
were reported for third reading. 

Weston-super-Mare.—At a recent meeting of the Lighting 
Committee the following letter from the Board of Trade was 
real: ‘‘ With reference to previous correspondence on the subject 
of the proposed tranefer of the powers, duties, and liabilities of 
the undertakers under the above-mentioned order to the Weston- 
super- Mare and District Electric Supply Company, Limited, I am 
directed by the Board of Trade to request that you will furnish 
them with a copy of the memorandum and articles of association 
of the transferee company. I am at the same time to state that in 
the event of the Board of Trade deciding to approve the proposed 
transfer, it will be necessary for them to obtain the assistance of 
counsel in considering the draft deed, and I am to requeat that 
you will forward to this department a cheque for £5 payable 
to an assistant secretary of the Board of Trade, being counsel's 
fee in the matter. Iam to add that before approving the deed, 
the Board will require to be furnished with evidence that the pro- 
posed transferees are in a position fully and efficiently to discharge 
the duties and obligations which will be imposed upon them by 
the order and deed if approved." 


Tillicoultry.—At a recent meeting Mr. Lea, district super- 
intendent of the British Electrical Traction Company, explained 
to the Commissioners that the company proposed to carry an 
electric overhead tramway from Stirling to Tillicoultry and the 
station, with the terminus there, unless they went as far as Alloa. 
It appeared that the company were in treaty with the Stirling and 
Bridge-ot-Allan Companies to acquire that right aleo, but that 
was unsettled. They did not want the Commiesioners to be at 
any cost. Their terms of the proposal was that it should be an 
arrangement for 35 years and at the termination of that arrange- 
ment the various authorities would have the right, if they choose 
to exercise it, to take over at a valuation the traction tramway. 
The company asked that the support of the Commissioners be 
given to that effect to carry it through. It was agreed to delay 
action until further information could be procured, the Commis- 
sioners generally expressing thomsalves favourably to the scheme, 
although they were not prepared to commit themselves. The 
Clerk read a letter from Mr. Purves, Edinburgh. ia reference to 
electric lighting, but it was agreed not to do anytbing at present. 

Catalogue.—We have received from the well-known firm of 
manufacturing electricians, Harry W. Cox, Limited, of 10, 
Cursitor-street, Chancery-lane, E. C., their catalogue for the 
current year. Its pages, which number about half a hundred, 
contain a large number of illustrations, which generally correctly 
represent the actual articles the firm supply. Prominent among 
the contents is their Röntgen- ray apparatus, of which the firm 
make a apeciality. There is aleo to be found some exceedingly 
useful and practical binte to beginners on the way in which they 
can set about X-ray work. In placing all this before the novice, 
it has been the aim of the firm to avoid as far as possible the use 
of all technicalities. These hinte will prove to be of considerable 
value to medical men and others who purchase the apparatus. The 
catalogue also deals with various kinds of electrical apparatus 
suitable for hospitals and other uses; while a large amount of 
detailed and useful information may be gathered from the remain. 
ing pages respecting the firm's telephones, apparatus for demon- 
strating wireless telegraphy, batteries. heavy discharge induction 
coils, current interruptors, Wimehurst influence electrical machines, 
dynamos, and so on. 

Bastian Meter Company, Limited.—From a circular just 
published giving an outline of the Com ^ny's operations up to 
April, 1899, we gather that the Bastian M. er Company, Limited, 
was originally registered on July 12, 1897 as the Penny.in.the. 
Slot Electric Supply Syndicate, Limited, aud the name has been 
changed because they have turned their attention more to the 
manufacture of ordinary meters for measuring electricity than to 
the manufacture of penny-in-the-slot meters, the reason given 
being that the former was the more profitable occupation until a 
larger demand had been created for the prepayment type, which 
was rapidly extending. The Company had been manufacturing 
the ordinary type since September, 1898, and had sold over 900 to 


the Corporations of Glasgow, Bradford, Llandudno, Stockport. 
Brighouse, Dundee, Oldham, Dawsbury, Manchester Nottingham, 
Barking, and to various electrical companies, whilst sample meters 
are now under test in Birmingham, Edinburgh, and many other 
towns. The Company have purchased the undertaking known as the 
Electric Lighting Extension Syndicate, Limited, and so extin- 
guished the royalty of 4e. per meter which was payable to them 
under their original ayreement as vendors to the Company. 


Newoastle Tramways.—A meeting of the New Tramways 
Committee of the Corporation was held on the 15th inst. A 
letter from Mr. Hopkinson, referring to details of the laying of 
the new electric trame, and also as to a siding, or some such 
communication, with the North-Eastern Railway to the proposed 
central power station in the City- road, and as to sites of the pro- 
posed car eheda, was referred to a sub-committee. It was stated 
that the building of the car sheds would cost severa! thousands 
of pounds, and there was a general agreement among the com- 
mittee that if possible the matter should be put in the hands 
of local architecte for competition. A long discussion took place 
as to the new sections and through routes of the new tramlines. 
Owing to the fact that the sub-committee have been unable to 
come to any satisfactory terms with the tramways comnany, in 
all probability there will be no tram service after November 
until the electric system is in operation. Me. Laws, the city 
engineer, has been empowered to visit and consult with Mr. 
Hopkinson as to the particular class of rails, etc., which will be 
required for the electric lines. An interview is to be granted to 
a syndicate which is offering certain terms in connection with the 
electric trama. 


Blackburn.—The Joint Lamp Sub-Committee reported at the 
last meeting of the Council, according to the Weekly Standard and 
Express, that they had considered the report and scheuw ^f the 
electrical engineer for the erection of further electric lampe in tha 
centre of the town, and recommend that electric lam ps be erected 
as ehown on the plan submitted, subject to the Electricity Com- 
mittee supplying electricity, including the carboning and trimming 
of the lamps on the following terms: for each all-night arc lamp, 
£18 per annum; for each arc lamp burning till 12 o'clock and 
then turned out and incandescent lit up iu ite place, £15 per 
annum. These figures sre on the basis of 24d. per unit, the price 
at present charged being 3 3d. The lighting by gas of the districts 
in which it is proposed to put the new electric lampe, is estimated 
by the electrical engineer to be costing at the present time £1,342 
per annum, exclusive of men's time in lighting and turning out 
and cleaning. Under the new scheme, the estimated cost is E 1,035 
per annum. The capital expenditure for the new lamp-pillare 
which will be required will amount to £500, but against this there 
is the saving in the cost of lighting. In connection with the 
lighting of Preston New.road, the sub-committee have decided to 
have a meeting some evening after dusk to specially consider the 
matter." The report was adopted. 


Hendon.—Mr. Robert Hammond has been asked to prepare 
a general report on the terms submitted by various engineers in 
connection with the electric lighting scbeme. The Council have 
agreed to allow the Vestry of Hampstead to supply the Castle 
Hill, Child's Hill, and the houses known as Cranhurst Chatria and 
Derwin, Hermitage-lane, with electricity. It waa reported at the 
last meeting of the District Council that a conference in 
to the proposed conscruction of light railways in the following 
districts bad taken place in the Guildhall between the Parlia- 
mentary Committee of the County Council of Middlesex and 
rep'e:entatives of the Hendon Council and other district bodies: 
(^; a line of railway commencing at Kilburn, traversing Edgware 
main road via Edgware to the foot of Stanmore Hill; (5) a line 
of railway commencing at the Edgware main road, passing along 
Cricklewood-lane, through Regent’s Park and Finchley main road, 
to a junction with the Great North road at Tally Ho Corner ; (c) 
a line of railway commencing at the Edgware-road, passing through 
the Burroughs, Hendon, traversing Brampton-grove, Brent-street, 
and Hendon-road to Golder's Green. A letter was read from the 
Middlesex County Council asking if the Council would suppl 
them with plans showing the line which the Council thoaght wou 
be beet to follow in regard to the proposed local light railway. It 
was agreed to supply the plan desired. 


Cardiff.—We quote from au account of the proceedings of a 
recent meeting of the Lighting Committee of the Corporation from 
the South Wales Daily News as follows: Ab the previous meeting 
the committee accepted the tender of Mr. Jackeon, of Cardiff, for 
lamp-pillars. Mr. Jackson now wrote stating that owing to the 
advance of the price of iron of 108. per ton, he was unable to carry 
out the tender at the price named. He asked for an extra 28. 6d. 
on the ordinary pillare, of which 200 were needed, and 3. 6d. on 
the special pillars, of which 25 were asked for. The Chairman 
eaid the tender had been given to Mr. Jackson in order to 
encourage local industry. He thought they should put an end to 
the farce of tendering and the constant changes in prices made by 
the contractors after their tenders were accepted. Should that be 
the desire of the committee, he was ready to move that in future 
contractors who attempted to vary the amount of their tenders 
should be excluded from the list of Corporation contractors. The 
tender of Messrs Rogers and Co., of the Pengam Works, being 
the next lowest, it was decided to offer the contract to them. Ia 
the event of their not accepting it, the clerk was instructed to 
iesue fresh advertisements. The deputy town clerk Mr. Broad, 
submitted counsel's oninion with reference to the dispute between 
the committee and Messrs. Ferranti respecting the delay which 
had taken place in the erection of an engine at the works. 
Counéel advised that the Corporation had a good cause of action, 
and it was resolved that the town clerk’ issue a writ for the 
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recovery of damages from Messrs. Ferranti arising from delay in 
the completion of the contract, the penalties claimed being at the 
rate of 1 per cent. per week over the last 24 years, the percentage 
being based on the purchase price of the engine (£3,250). At a 
Town Council meeting last week these minutes were adopted. 
The Council also decided to recommend that customers using the 
current for power in the daytime should be charged at 24d. per 
unit if they used under 4,000 units, and 2d. a unit if they used 
over 4,000 units per annum. 

London County Council.—The Council on Tuesday passed a 
resolution consenting to application being made by the London 
United Tramways, Limited, for power to reconstruct, in accord- 
ance with the overhead trolley system of electrical traction, the 
tramways in that part of Uxbridge-road between the Askew Arms 
public-house and the railway station, and from Uxbridge-road 
railway station vid Goldhawk-road to Young’s-corner, on condition 
that the company do also reconstruct, according to an under- 
ground system of electrical traction, the tramways from Young’s- 
corner vid King-street to Hammersmith-broadway ; it being 
understood that should the Council, when the proper time 
arrives, decide to purchase those portions of the company’s tram- 
ways which are situated within the county of London, the Council 
shall pay the ''then value” of the tramways above referred to. 
The report of the Highways Committee contained a minute with 
regard to the Blackheath and Greenwich Dietrict (Extension) 
Order, stating that the Board of Trade had substantially adopted 
the amendments suggested by the Council, with the exception of 
those relating (a) to reduction in the standard price per unit, and 
(b) to the supply being by continuous current. With reference to 
the latter point, the Council had asked the Board to reconsider its 
decision, in view of the fact that in the order granted in 1897 in 
respect of a district co-terminus with that which is the subject of 
the present application by the same company, provieion was made 
for the supply to be by continuous current. With regard to a 
reduction of price, the Council asked that in all orders granted 
this session the initial price might be reduced from 8d. to 6d. per 
Board of Trade unit. The Board, however, bad stated that it did 
not consider it desirable to adopt the former suggestions, but 
that it will consider any representations which the Council 
may make with respect to the reduction of the initial price 
in 3 orders applied for in future sessions. Sanction 
to lay mains, etc., under Electric Lighting Acts and orders 
was granted as follows: the Vestry of St. Pancras; Westminster 
Electric Supply Corporation; County of London and Brush Pro- 
vincial Electric Lighting Company (3)—under the Wandsworth 
Order, 1892, under the Holbore and St. Giles Order, 1898, and 
under the Southwark Order, 1892. 


PROVISIONAL PATENTS, 1899. 


May 8. 

9606. Improvements in electric telephony. 
Randall, 63, Chancery-lane, London. 

9607, Improvements in phase transformers and the applica- 
tion of the same to starting monophase electric 
motors. Edmund Basil Wedmore, 83, Cannon street, 
London. 

9616. An impreved method of displaying advertisements, 
pictorial or otherwise, by projection with lenses and 
clockwork movement or electric motor. Walter 
Thomson and the Jactho Patent Automatic Ad ver- 
tising Lamp Company, Limited, Strawberry House, St. 
James-street, Newcaatle-on-Tyne. 

9622. Improvements in electrically-heated smoothing irons 


Charles Adams- 


or the like. William Deeble Ferguson and Thomas 
Eng McMurray, 5, Iveagh-chambers, North-street, 
elfast. 


9631. Improvements in or connected with electrical con- 
ductors and anodes for olectrolytic and simi’ar 
purposes. The General Electrolytic Parent Company, 
Limited, Luke Hargreaves, and William Stubbs, 51, 
Egerton-street, Liverpool. (Complete specification. ) 

9632. An improved high-insulation lampholder. F. W. 
Heaton and Harry Smith, Salford Switch Works, Sidney- 
street, Salford. (Complete specification.) 

9659. Improvements in electrical signaling instruments. 
Herbert Watson Sullivan, 19, Great Winchester-street, 
London. 

9672. Improvements in electric switches. James Ernest 
Spagnoletti and Joseph Crookes, 70, Palace-chambers, 
Westminster, London. (Complete specification.) 

9674. Improvements in telephones. Ernest Wilson, Charles 
John Evans, and Herbert Godsal, 64, St. John's.park, 
Blackheath, London. 

9681. Improvements in circuit breakers. Reginald Belfield, 
322, High Holborn, London. (Lewis Buckley Stillwell, 
United States. ) 

May 9. 


9707. A new or improved magneto-electric machine. 
Alfred Dawson, 18, Hertford-street, Coventry. 

9721. Improvements in electrical distribution boards. John 
Richardson Craig, jun., 115, St. Vincent-street, Glasgow. 

0729. Improvements in or relating to the Marooni system 
of wireless telegraphy. George Henry Smitb, 37, 
Daniel-street, Cathays, Cardiff. 


Henry 
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9750. Improvements 1n printing telegraphs. Benjamin Joseph 
Barnard Mills®23 Southampton-buildings, Chancery-lane, 
London. (John Richard Tucker, Charles Clifford Hinckley, 
and Kirk Himrod, United States.) (Complete specifi- 
cation.) 

9791. Improvements in apparatus for receiving ''Hertz" 
electric undulations or waves. Eugéne Ducretet, 321, 
High Holborn, London. (Complete specification. ) 

9811. Improvements in or relating to the manufacture of 
insulating material for electric cables and the like. 
George Edward Heyl Dia, 6, Lord-street, Liverpool. 

9813. Improvements in telephones, microphones, and the 
like, and in switch mechanism for same automati- 
Cally operated by the introduction of a coin. Johann 
Planer and Ferdinand Hirschhorn, 22, Southampton- 
buildings, Chancery-lane, London. 

May 10. 

9822. A new or improved switchboard or block for elec- 
trical purposes. Albert Llewelyn Williams Ward and 
Kilner Wilson, 94, Bradford-road, North Fartown, 
Huddersfield. f 

9848. Improvements in electric Jetter boxes and call boards. 
Joseph Pemberton Moore, 55, Chancery-lane, London. 

9483. Improvements in electric lighting apparatus especially 
applicable for railway and other vehicles. Edwin 
James Preston, of the firm of J. Stone and Co., and 
Arthur Bernard Gill, 77, Chancery-lane, London. 

May 11. 

9938. A new or improved protective conduit for the current 
conveyors of electric railways. Arthur Petzenbiirger 
and Anna Haiel, 100, Wellington-street, Glaegow. (Com- 
plete specification. ) 

9966. Improvements in the manufacture of protecting 
casings or tubular structures for electric cables. 
Alfred Julius Boult, 111, Hatton-garden, London. 
(Johann Jungbluth, Germany.) (Complete specification.) 

9972 Inverted third-:ail olectric raiiw.y system. Louis 
Edward Walkina, 40, Chancery-lane, London. 

9981. Electrically-driven machines. Theodore Harold Joseph 
and James Jacob Ehrenreich, 322 High Holborn, London. 

9987. Au improved binding post or device for connecting 
electrical apparatus. Henry Harris Lake, 45 South- 
ampton - buildings, Chancery - lane, London. (Albert 
Richardeon Shattuck, United States.) (Complete apeci- 
tication. ) 

9989. Improvements in and relating to the governing of 
engines usod for driving electric generators in eleo- 
trio distributing systems. Henry Alexander Mavor, 
46, Lincoln’s-inn-fields, London. 

9999. Automatic electrical ring-off appliance for telephone 

| stations. Siemens Bros. and Co., Limited, Birkbeck 
Bank-chambers, Soutbampton-buildings, Chancery. lane, 
London. (Siemens und Halske,  Actien-Gesellschaft, 
Germany.) (Complete specification.) 
Max 12. 

10016. Automatic electromagnetic switch app ied to ictcan- 
descent lamps for lighting the same in series to 
prevent the possibility of a piuar being in da knoss, 
Frank Carter, 2, St, James’a-street, Brighton. 

10029. Improvements connected with the controlling of shop 
window illuminating oect:ic lamps and the like. 
Walter Douglas, 15, Water-street, Liverpool. 

10035. Improvements in apparatus for the production of 
ozone b, electricity. Joshua Henry Lamprey, 7, Staple- 
inn, London. 

10040. Improvements in printing telegraphs. Luigi Cerebotani 
and Albert Silbermann, 111, Hatton-garden, London. 
(Complete specification. ) : 

10081. Improvements in electrical resistances and similar 
apparatus. Max Levy, 40, Chancery-lane, London. 

May 13. 

10094. A device for shielding fallen wires from overhead 
electrical conductors and for supporting the latter. 
George Sockett Holmes, 10, St. George'e-crescent, Liver- 
pool. 

10095 A device for shielding fallen wires from overhead 
elect:ical conductors. Thomas Holmes and Arthur 
Smith, 10, Sc. George’s-crescent, Liverpool. 

10103. Improvements in telegraph and like peles. Howard 
Cochrane Jobson, 24, Southampton buildings, Chancery- 
lane, London. 

10105. Improvements in and relating to Incandescent electric 
lamps. Frederick Sadler, 10, Windmill- road, Wanda- 
worth Common, London. 

10109. Improvements in joint boxes for electrical installa- 
tions and connections therefor. George Wilkinson, 
73, St. Stephen’s road, Upton Park, London. 

10119. Improvements in electrodes for batteries. Gustavos 
Heidel, 111, Hatton-garden, London. (Complete speci- 
fication.) 

10153. An improved method of controlling mechanisms by 
means of Hertzian waves. Ernest Wilson, Charles 
gona Evans, and Herbert Godsal, 108, Castelnau, Barnes, 

ndon. 
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10124. 


10139. 


10133. 


10134. 


10135. 


10136. 


10163. 


10164. 


9197. 


10245. 
10483. 
10818. 
11282. 


11330. 


19191. 


14013. 
16172. 


29872. 


5941. 


. Ceiling rose for electric lights and the like. 
. Blectric devices for oontrolling the power supply of 


Improvements in telegraphic instruments. Percy 
Beresford Wright Kershaw and Hugh Haswell Shanks, 
94, Piccadilly, London. 

Improvements in and relating to electric aro lamps. 


Jobn William Ewart, 11, Southampton-buildings, Chan- 
cery-lane, London. 


Improvements in systems of control for electrically- 
propelled vehicles. The British Tnomson-Houston 
Company, Limited, 83, Cannon-street, London. (William 
B. Potter, United ‘States. ) (Complete specification. ) 
Improvements in controlling devices for electric 
motors. The British Thomson- Houston Company, 
Limited, 83, Cannon-street, London. (Frank E. Case, 
United States. ) (Complete ‘specification. ) 

Improvements in controlling devices for oclectric 
motors. The British Thomson Houston Company, 
Limited, 83, Cannon-street, London. (William B. Potter, 
United States.) (Complete specificatien. ) 

Improvements in systems of controlling eleotrically- 
propelled railway trains. The British Thomeon- 
Houston Company, Limited. 83, Cannon-street, London. 
eh W. Buck, United. States.) (Complete 'epecifica- 
tion. 

Improvements in magnetic circuit breakers. Henry 
Harris Lake, 45, Southampton-buildinge, Chancery-lane, 
London. (William Maxwell Scott, United States.) 

Improvements in interruptors for electric currents. 
Hermann Theodor Simon, 45, Southampton-buildinge, 
Chancery-lane, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
Telegraphic transmitting apparatus. Creed. 


Overhead trolley wires for electric traction, overhead 


electric cables, or other wires. Hacking. 

„ Starting boxes” or combined rheostats and auto- 
matic cut-outs for elect) ic motors. Boult. (Herdman.) 

Autematio electric cut-in and cut-out. Bottone. 

Electrical switches, Abbott and Bill. 

Electricity meters. Hookham. 

EI check clocks or alarm signal apparatus. 

eich. 

Electrical ignition apparatus for gas - burners. 
Urquhart. (Actiengesellschaft für Fabrikation von 
Broncewaaren und Zinkguss vorm. J. C. Spinn und Sohn 
und von Romocki.) 

Reflectors chiefly designed for incandesoent electric 
lamps. Bartenstein. 

Telemotor apparatus for working, steering, tolegraph- 
ing, indicating, and other apparatus from a distance. 

rown. 

Apparatus for the production of electricity in railway 
carriages and other vehicles. Preston. (Gould 
Coupler Company.) 

Soreens, shades, or covers for electric lights. Bruff. 

. Electrico arc furnaces. Day and Acetylene Illuminating 
Company, Limited. 

Trembier interruptors for electric currents. Wylts 
and Rochefort. 

Electric light fittings. Brown. 

Voltaic battery cell with hot air depolarisation. 
De Lavison. 

Electrolytical apparatus.  Loiselet. 

1899. 
Printing telegraphs. Hachmann, Pfeifer, and Ernst. 


. Switch throwers for steering electric tramcars and 


the like. Ward. 
Secondary batteries, Schwirsky. 


Clayton. 


motors and the like. Bowen and Knox. 


Control apparatus for eleotrie hoists and elevators. 
Imray. (Maccoun.) 

Induction motors for alternating electric current 
circuits. British Thomson-Houston Company, Limited. 
(Rice and Steinmetz.) 

Induction motors for alternating electric ourrent 
circuits. British Thomson-Houston Company, Limited. 
(Rice and Steinmetz. ) 


. Devices for changing the frequency of alternating 


currents in systems of electrical distribution. British 
Thomson-Houston Company, Limited. (Steinmetz. ) 

Self-starting alternating electric ourrent motors. 
British Thomson- Houston Company, Limited. (Stein- 
metz and Berg.) 


Incandescent electric lamps. British Thomson- Houston 
Company, Limited. (Rice.) 

Electrical incandescence lamps. Feeny. (Allgemeine 
Elektricitate-Gesellachafo. ) 

Electrical incandescence lamps, Fenny. (Allgemeine 
Elektricitate-Gesellachaft. ) 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


AND TRAMWAYS. 


Returns for H 7 Total . for 
Line "en S ZB | Increase nes 
decrease. 
Ending |1899. |1898 1899. | 1898. 
Birmingham Tram- £ £ £ £ £ 
way Co........ ...... May 13 |4 162/3,746| + 416 73,570 67. 658 
Black pool and Fleet- 
wood Tramroad...| ,, 13 | 362| — — 4792 | — 
Bradford City Trams] Feb. 5| 145| — — 6.73310 — 
Bristol Tramways 
and Carriage Co... May 12 |2,863|2,648| + 214| — — 
City and South 
London Railway.. „, 14 926| 958} - 32 21 279 |20,679 
Dover Tramways . ,, 13 154] 135 + 19 2,885 2, 217 
Dublin U. T., elec. cars „, 12 1, 130] 892+) + 238 17,751 14, 282 
Dublin S.D. Electric 
Tramways ........ „ 12] 819] 545) + 274 12,893 8,313 
Halifax Corporation 
Tramways ........ Mar.29 | 312| — — |10,712°} — 
Liverpool Overbead 
Railway ............ May 14 |1,339|1,446| - 107 28,919 [27,884 
South Staffordshire 
_ Tramways sonics — 12: 625 606 + 19 11,730 11, 287 


* Since June 30, 1898, + Including horse care. 


— — — 


COMPANIES’ STOCK AND SHARE LIST. 


Name. 


Blackpool and Fleetwood Tramroad Shares 
Bournemouth aud Poole Electric supply, Limited, Ord.. 

4} per cent, Cum. Pref .... a 
Beitish kiectric fraction, Limited, Ordina 


2699929292925 6 


t Since July, 1898. 


0 
10 
10 
10 

6 per cent. Cm. Pf., 10 om -40,000 ( | paid seis eoe 10 133-141 

6 per cent. Cm. Pf., ,000 . ey 10 134-14 
—— —— b per cent. erbat Debentüro Btock ...... 100 196-129 
Brush Klecu ical Engineering, Limited, 5 2 212 

Non. Cum., 6 per cent. Pref. ...... ? 24 

4) per cent. Debenture Stock . .......... eo SS. | 100 110-114 

4 cent. 2nd Debenture eee 2100 102-106 
Callender's Cable Company, Debentures . EIU 114-117 

Ordin f OB 123-13} 
Central London way, Ordinary ....... ..............| 10 PU 

. CER EK a Pan ARUM ð- ͤ rela RR Row 8 

Pref. Half-Shares.... ................ eee eene 8 a} 

2 6 „6 * 9e 6 » 
Charing Cross and Strand. F 11-12 

4j per cent. Cum. Pref. reais MES 5 53-63 

Chelsea "rer or Company m 6 8-9 
LE 8 € ae ntures — — Hitt 114-116 
City of London, Ordinary .................. ccce emot 10 169-17) 

6 per cent. Mg oni IA Prof. E 10 15-16 

5 per cent. Debenture Stook . ..| 100 125-130 
City and south London Railway, Consolidated Ordinary ..| 100 4451 

——— Ordinarrr⸗ůyů⸗ůhůhh ene Herne cc cesccceces 8 
——— per cent. Debenture Stock "*299»2000009690905 100 132-134 
6 per cent. Pref. Shares. 10 143-15] 
— UK lo lvirsas e aa aris 10 14-15 
County of London and Brush Prov. mio Lgbt Co., Ord. 10 11-12 

6 per cent. Cum. Pref. 8 10 14-15 

43 per cent. Prov. Certs. | eee „„ „% „„ „„ „6% %% %%% 66 „ 6 90 — 64-56 
Crompton aud Co. e» 8 34 4 

6 per cent. Debentures .. . — 98-101 
Crystal Palace District, , Ordinary ips “cent. Stock 100 130-136 

Preference 6 per cent. Stock ............. eee 100 140-145 
Edison and 8wan United Ordinary.. è 8 2-2) 

5 per cent. Dobent uren 6 4-5 

4 per cent. Deb. Stock, Red.. ...... z, 100 96-38 
Edmundsona' Electricity Corp., Ltd., Ord. Shares, 1-17,400) 5 24.24 
slectric Construction, Limited dada eee e 2 2-2 

7 per cent. Cumulative Pref. . Pret 2 IM 

—— 4 per cent. Porp. 1st Mort. Deb.. vs 100 103-1 
W. T. Heniey's Telegraph Worns, Urainary . 2 10 244-25) 
—— 7 per cent. Preference eee 10 15-20 

44 per cent. Debenturessssss 100 112-115 
House-to-House Com mpany, OFDM: e 83.13 

7 per cent. . e 10 
Imperial Tramways, Limited ........................ ãqĩ 6 at 
india Rubber, Gutta Percha, and Telegraph Works ...... 10 214- 

4 per cent. Debentures ................ eee ree 100 101-1 
Kensington and Knightsbridge Oey i: FFF 6 12-18 
London Electric Supply, Ordinary.. f d a 

6 per cent. Free 6 1 

4 per cent. lst Mortgage Debenture Stock, Red. .| 100 106-108 
Metropo'itan Electric Supply, Limited, Urd., No. 1-62, 500 10 164-174 

No. 62, 501-85, in 10 154-1 

43 per cent. First Mortgage Debenture Stuck . 100 118-1 
National Telephone, Ordinary................-e q 6 43-5 

6 per cent. Cum. First Prei. 10 11-13 

6 per cent. Cum. Second Pref.......... ......... 10 11-15 

6 per cent. Non. Cum. Third Pref. vexeestes| 8 43-6} 

5 Le cent. Deb. Stock, Red. . 100 99-1ut 
Notting Hill Electric Lighting Company, Limited . .| 10 169-174 
Oriental, Limited, 1879 TOR MURS E 1}-1 

£5 Shares . TC ES DH b 13-7 

£44 Shares, 7 E ee Glen E 64 
Oriental Telephone and Klectric Company.. 1 1 
Oxford Klectrio, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 | 5 64-7 
Royal 1 Company of Montreal e. 1 165-186 

per cent t Shares Mortgage Debentures .. ~| 100 105-17 

South Lon a Electric pap ly, Qus 8 3 31-94 
8t. James's and Pall M „„ 17-18 
T per cont. Pref. .. 6 9-10 
Construction and Maintenance = = = = ~ ~ --| 13 36-40 

Supply, un qn un un e» UD CD CD Um, $ 15-15) 
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NOTES. 


King’s College.—As we announced in a previous 
issue, the annual dinner of old students of this college 
will take place at the Holborn Restaurant on Monday, 
June 26, when Prof. W. S. Playfair, M. D., LL. D., 
F.R.C.P., will preside. 


Electrical Engineers (R.E.) Volunteers.—The 
members of this corps will attend at the headquarters of 
the 1st Middlesex Engineers (R.E.) Volunteers, College- 
street, Fulham-road, S.W., on May 27, for Morriss tube 
practice, from 2 p.m. until 5 p.m. 


Tidal Power and Electrical Energy. — Our 
American contemporary Electricity states that there is a 
scheme on foot at Bath, Maine, to utilise tidal power in 
the production of electrical energy. The scheme is to 
secure an old mill site where at one time 10 sawmills were 
run by tide power, to repair the dam there, and to generate 
electricity by the same force that in former years operated 
scores of saws. 


Article Club Exhibition.—The industrial exhibition 
organised by the Article Club is to be opened at the 
Crystal Palace on Tuesday by their Royal Highnesses the 
Duke and Duchess of Connaught. The exhibits are said 
to be of a varied character. Engineering, as well as 
electrical engineering, are stated as being well represented, 
and we hope to give fuller details of what is to be seen 
after the opening ceremony. 


The Pacific Cable.—The Government proposal with 
respect to the all-British Pacific cable has been submitted 
to the NewSouth Wales Cabinet. We learn from a Reuter 
telegram that this Cabinet dissents entirely from the view 
of the Imperial Government on the subject, and agrees 
with Canada in considering that the cable should be jointly 
owned with the home Government, and not subsidised. 
This decision was telegraphed to all the other Colonies, and 
we trust that it will induce the Imperial Government to 
reverse their decision, and to enter into the scheme as 
originally proposed. 

Swiss Tramways.—We understand that Mr. R. 
McCulloch, who for some years has been electrical 
engineer of the Spencer and Orthwein lines in St. Louis, 
has resigned his position to become the general manager 
of the Compagnie des Tramways Suisse, at Geneva, 
Switzerland. Mr. McCulloch must be congratulated on 
the step he has taken, and we are glad to see that 
Swiss engineers are not above taking practical advantage 
of the strides made in America in electrical traction. Mr. 
McCulloch is a young man of about 35 years, but he has 
had a great deal of experience in civil work. 


Holiday Tramway Trafüc at Bristol.—Consider- 
ing the unfavourable state of the weather on Whit Monday, 
which must have deterred many from venturing out of 
doors until the day was somewhat on the wane, the Bristol 
Tramways Company at least had little cause to complain 
of inactivity. As many as 124 cars, carrying 140,885 
passengers, were run on that day, as compared with 121 
cars and 131,851 passengers on the previous Whit Monday. 
This shows an increase of 10,034 passengers. It may be 
added that the electric lines show their growing popularity 
by having contributed 5,341 of this surplus. 


Fire Risks.—We notice in the Bulletin des Usines 
Electriques an abstract of the Prefecture de Police of Paris 
on the various causes of fire which the fire brigades 
attended last year. Of these 132 were due to the fall of 
oil lamps, 25 to gas explosions, 29 to escapes of gas, 9 to 
candles, and so on; but we do not find that in any case 


electricity is put down as the cause of an outbreak. The 
question is raised in the report as to how far incandescent 
electric lamps may be a source of danger, but our con- 
temporary holds that even under the most favourable 
conditions it is practically impossible to cause a fire by the 
breakage of an incandescent lamp. Hence, the statement 
in the above-mentioned report that candles are the safest 
light is to be deprecated. With this conclusion we quite 
agree. 

The Electrophone.— We are informed that on the 
24th inst. experiments were made at Windsor Castle with 
an electrophone which was connected to Her Majesty's 
Theatre in the Haymarket and also to St. James's Hall. 
A prophetic letter, saying how much the Queen was 
pleased with the electrophone, reached us through the post 
at the time the experiments were timed to be commenced. 
This letter concludes as follows: ‘Those assembled by 
invitation in Mr. Beerbohm Tree’s theatre, and the audience 
at St. James's Hall, were the most-to-be-envied people in 
the kingdom, for they knew that what entertained their 
ears was simultaneously heard by their Queen, at whose 
birth, 80 years ago, the very boldest and advanced scientist 
would not have dared to foretell such a triumph of man’s 
ingenuity.” 

Motor Control-—Mr. H. W. Corse, of Melrose, 
Massachusetts, has been granted a patent for a method 
of varying the speed of electromotors over very wide limits. 
The invention consists in an extra attachment to the arma- 
ture, which is of the Gramme type, so that the number of 
coils in use can be varied. The apparatus for changing 
this is placed on the opposite side of the armature of the 
commutator. At first sight it would seem that the device 
might be serviceable for certain changes of speed, but if 
the matter is considered closely, we are afraid it will be 
found that the complicated nature of the added connecting 
gear will be so great as to render it out of court com- 
mercially. It will not be enough, as the inventor seems to 
think, to cut out a number of adjacent coils, as this will 
entirely upset the commutating arrangements and cause 
destructive sparking. 

Finsbury Technical College.—The annual report 
of the Finsbury Technical College shows that some 185 
students are now undergoing courses. Of these, 65 are 
working in the chemical department, and 60 each in the 
mechanical and electrical departments. Reference is made 
in the report to the increase in the number of students 
attending the mechanical department since Prof. Dalby 
has been in charge, and to the success of the special course 
of lectures which have been arranged during the past 
winter. Amongst these was one by Prof. S. P. Thompson 
on “Recent Advances in Electro-Chemistry,” while the 
second course, by Prof. Dalby, was devoted to locomotive 
engineering. The third special course was by Mr. Philip 
Dawson, and a single lecture on “ Electric Welding " was 
given by Mr. Reginald W. Jones. We understand from 
the report that the students find no difficulty in getting 
employment when they have completed their college 
course. | 

Royal Institution. — In commemoration of their 
centenary next month, the Royal Institution have elected 
the following foreign honorary members : Prof. S. Arrhenius 
(Stockholm), Prof. C. Barus (Brown University), Prof. H. 
Becquerel (Paris), Prof. G. L. Ciamician (Bologna), Prof. 
N. Egorof (St. Petersburg), Prof. A. P. N. Franchimont 
(Leyden), Prof. A. E. Gautier (Paris) Prof. H. G. Kayser 
(Bonn) Prof. W. Korner (Milan) Mr. S. P. Langley 
(Washington), Prof. G. van der Mensbrugghe (Ghent), 
Prof. A. A. Michelson (Chicago), Prof. H. Moissan (Paris), 
Prof. R. Nasini (Padua), Prof. W. Nernst (Gottingen), 
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Prof. W. Ostwald (Leipzig), Dr. E. Solvay (Brussels), Prof. 
R. Thurston (Cornell), Prof. E. Villari (Naples), Prof. 
J. L. G. Violle (Paris), Dr. E. Ador (Geneva), Dr. L. 
Bleekrode (The Hague), Prof. J. S. Ames (Johns Hopkins 
University), Prof. G. F. Barker (Philadelphia), Geheimrath 
Prof. Dr. O. Liebreich (Berlin), and Dr. W. L. Wilson 
(Washington). 

Electric Cabs.—For the last week or two we have 
missed the well-known yellow electric cabs from the streets, 
and we were afraid the cab company found the up-keep of 
these too expensive to admit of their continuous running. In 
view of the success of the same type of cab in Paris, and of 
electric cabs in New York, we were grieved that this should 
be so. We bave now, however, Mr. Walter C. Bersey’s 
authority for the statement that the temporary with- 
drawal of the cabs was only in order that improvements 
might be made in them. We also learn that some 50 new 
vehicles have been constructed, and that these, with the 
old ones, are now plying for hire in the public streets. The 
company are making a special feature of private electric 
broughams, which can be hired by the hour, day, or any 
longer period. We are glad to note that Mr. Bersey has 
been made managing director of the London Electric Cab 
Company, and we are sure his experience will greatly assist 
the company in their future operations. 

Japanese as Electricians.—Our New York con- 
temporary, Electricity, publishes the following interesting 
extract from a lecture on “ Japan," which Prof. A. G. Bell 
has delivered in Washington: Everywhere in Japan the 
English and American instructors in the college and the 
factory are being supplanted by natives. They make it 
plainly understood that Japan is for the Japanese. Their 
success in electricity and mechanics has been wonderful. 
A student at the university planned a work of such 
importance in commercial life that his idea will un/ 
doubtedly be used elsewhere. This Japanese genius 
conceived the idea of building a canal to connect two 
lakes of different altitudes. He tunnelled mountains and 
overcame other difficulties, but the chief point of interest 
lies in the fact tbat be built a railroad over which the 
canal boats were transported, as they left the water, to 
the next lake. Electricity was used, and enough was 
derived to light the city of Kioto and furnish power 
to 60 factories. This shows the wonderful abilicy of the 
Japanese.” | 

A Frequency Indieator.— Mr. Carl Kinsley publishes 
in the current number of the Physical Review a description 
of a method he has tried for the measurement of the 
frequency of alternating currents. This consists in the use 
of an iron rod which is weighted in the centre. The rod is 
clamped at one end, and at the other is acted on by an 
electromagnet energised by the alternating current whose 
frequency has to be measured. The author claims, and 
gives experiments and figures to prove his contention, that 
this method of using a weighted bar is much more accurate 
than that of obtaining synchronism by varying the length 
of the bar. This contention is practically obvious from 
first principles. The author experimented with various 
bars in order to prove that the formule developed are 
correct. It seems that a rod 2in. to Sin. long was used 
in making the experiments, and it was found possible to 
so arrange the rods that a comparatively large amount of 
the weight tuned them for a very small difference of 
frequency. It seems to us, however, that the author even 
then has not obtained a frequency-measuring instrument 
with a wide range. | 

Telephone Ratos.—With respect to the reduction in 


the rates charged by the National Telephone Company for 


private house telephones, we find that by a quibble the 
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reduction in many cases has not been conceded. The 
National Telephone Company explain, in answer to a 
correspondent, that the £10 rate only refers to private 
houses in the county of London, as distinguished from 
what was previously known as the company's “ inner 
London area.” The company add that any private 
residence in the county of London can be connected 
at £10 per annum on a five years agreement. From 
what we can gather from the correspondence which 
has just taken place, the National Telephone Company 
argue somewhat as follows : that the county of London 
only consists of those parts of London which are not inside 
the National Telephone Company's inner London area 
We cannot conceive what advantage the company hope to 
gain by advertising a proposed reduction which in a large 
number of cases they do not intend to give. It is obvious 
that the outlying parts require longer lines and more trunk 
wire than those inside the inner district, and hence there 
is no natural reason why such a curious distinction should 
be made. 


The Maritime Electrical Association.—We se 
from the columns of our contemporary, the Canadian 
Engineer, that the second annual convention of the 
Maritime Electrical Association has recently been held 
in Halifax. The president, in delivering his annual 
address, commented on the growth of the association, and 
also on the electrical industries of Canada. From the 
secretary's report, we see that this new society bas not 
as yet a very large number of members, but the balance 
shect shows that no financial loss was incurred during the 
first year, which speaks well for the method of organisa- 
tion adopted. Mr. F. A. Huntress, of Halifax, was elected 
president for the ensuing year, and the following papers 
were read and discussed during the convention: “ Iron- 
Armoured Conduit Installation at New Drill Shed,” by J. 
R. Griffin; ‘‘Fire-Alarm Telegraph Systems,” by P. R. 
Colpitt, the city electrician, of Halifax; ‘‘ Reminiscences,” 
by F. A. Hamilton ; “Church Wiring with Iron-Armoured 
Conduit,” by J. A. Anderson; Steam Engineering,” by 
P. Freeman, the chief engineer, of the Halifax Tramway ; 
“ Electric Meters,“ by R. T. MacKeen; ‘* Telephones,” by 
J. H. Winfield, of New Glasgow ; and “ History of Electric 
Lighting in Halifax," bv W. Pickles. _ 

The Volta Centenary.— The electrical exhibition in 
New York is looked upon by American engineers as their 
own commemoration of the centenary of Count Alessandro 
Volta. Our contemporary the Electrical World in this con- 
nection says that it is most becoming that Volta’s pioneering 
work in electrical science should be fully recognised by all. 
It adds that the enormous significance of his discovery is 
apparent when we reflect on the state of electricity pre 
viously, and on the great consequences which during the 
next third of a century flowed from it. Until then the 
only source of electricity was the static machine, which, with 
its infinitesimal capacity for the transformation of energy, 
remains to-day, in this electrical age, an entirely negligible 
factor. The voltaic cell first made man acquainted with 
electricity as a recognisable form of energy. Possessed of 
this potent source, experiments in every direction imme 
diately followed, the science of electro-chemistry at once 
sprang into being, and finally by its means the great 
discovery of Faraday was made. Though we now see in 
the great electrical development of to-day only reminders 
of Faraday, sight should not be lost of the fact that the 
discovery of electromagnetic induction sprang from the 
discovery of Volta, whose commemoration was observed 
by the opening of the international electricity exhibition 
and the national silk industry exhibition at Como on 
Saturday last by King Humbert. 
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The Manacles Rocks.—The wreck of the “Paris” 
on the Manacles Rocks, occurring as it did such a short 
time after the disastrous accident to the Mohegan,” has 
given rise again to numerous speculations as to the 
influence of these rocks on compasses. We see that the 
Daily Telegraph quotes as a noteworthy fact the statement 
that the Brixham fishermen, when passing up or down 
Channel, invariably observe variation in their compasses. 
Consequently they allow two points each way on the 
proper course. We also learn from the same source that 
at a meeting of the Royal Institution of Cornwall held on 
Tuesday last, the Rev. W. Jago drew attention to the fact 
that nine years ago Mr. Clark, an associate, pointed out 
that the rocks on the south coast of Cornwall possessed 
magnetic properties which constituted a peculiar danger 
to navigation. The Manacles themselves were not so 
strongly magnetic as other rocks in the neighbourhood, 
possessing an affinity for the magnet equal to only one 
ton in 3,000, but at other places the attraction was much 
greater. We do not understood the valuation of the 
magnetic forces referred to, and are quite sure that, 
even if such forces had existed, they are not sufficient 
to explain the cause of these two disasters. Any magnetic 
effects which may exist locally would be equally apparent 
on all ships, and the large number of vessels which pass 
the coast in safety when the climatic conditions are such 
that the lighthouses are not visible, disproves the hypo- 
thesis that there is serious magnetic disturbance at the 
Manacles. 


Ozonc.—In the May number of the Journal of the 
Chemical Society there appears an interesting abstract 
of an article by Marius Otto in the Annales Chimiques 
et Physiques, in which the author discusses the various 
forms of ozonisers, and describes an apparatus constructed 
for use with alternating currents, by means of which 15 
per cent. of the theoretical amount of ozone can be 
produced — the yield obtained from  Siemens's and 
Andreoli’s ozonisers is less than 2 per cent. Methane 
at ordinary temperatures is oxidised by ozone to methylic 
alcohol, formaldehyde, and formic acid. At 100deg. the 
latter substances alone are obtained. Ethylene, treated 
with ozonised oxygen containing less than 50 milligrammes 
of ozone per litre, yields acetaldehyde and acetic acid. 
Neither ethylic alcohol nor glycol could be detected 
among the products of oxidation. The author proceeds 
to describe reactions which he has found possible to effect 
with ozone, among which we may give the following as 
interesting: Acetylene, which is decomposed by ozone with 
explosive violence, and carbon is deposited ; glycol, which 
gives aldehydic and acidic substances, but the only 
substance isolated is glyoxal. Glycerol furnishes similar 
products, but their exact nature is not determined. The 
mono- and di-hydric phenols are attacked by ozone, but 
resinous products are obtained, except in the case of 
catechol, which gives a small quantity of a substance 
resembling  purpurogallol Isoeugenol, isosafrole, and 
anethoil are oxidised to vanillin, piperonal, and ani-al- 
dehyde respectively. Aniline is oxidised to quinone and 
azobenzene, and paratoluidine to parazotoluene. 


New York Exhibition.—This year the electrical 
exhibition in Madison-square Garden, New York, was 
opened on May 8 by Mr. Chauncey M. Depew. In the 
inaugural ceremony, after reading congratulatory telegrams 
from President McKinley and the Governor of New York 
State, Mr. Chauncey Depew went on to extol the advan- 
tages of electricity, and to give instances of the great 
strides which have been made in the science and in its 
practical applications. He was most enthusiastic over 


wireless telegraphy, and predicted that telegraph stations 
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would soon be equipped in mid-Atlantic for receiving and 
transmitting messages by this means. According to Mr. 
Depew, if messages can be sent 36 miles without the use 
of wire they can certainly be sent 3,000 miles. We presume 
in the same way Mr. Depew would hold that a capitalist 
with sixpence in his bank was a millionaire. Speaking 
of the great advances which have been made in regard to 
electrical communications in time of war, he stated that when 
the battle of Bunker Hill was fought it took two weeks for 
the news to reach the Continental Congress in Philadelphia. 
When Cervera’s fleet was sunk in 13 minutes by the guns 
of the American ships off Santiago, it was known in 10 
minutes afterwards. There was, he went on to say, a small 
fleet of American men-of-war 6,000 miles from there, on 
the other side of the ocean, in the Eastern Hemisphere. 
By the declaration of the war with Spain they were not 
permitted to coal, not permitted to get supplies anywhere 
all ports were closed. They went out upon the ocean, 
America lost sight of them for a week. They sailed finally 
past forts, over mines, into Manila Bay, and there they 
met the foe and conquered bim, met the ships of the 
Spanish navy and sunk them. That was 6,000 miles away, 
but the knowledge of that victory was received there before 
the smoke of the guns disappeared from the harbour of 
Manila. 


Central Technical College.—We notice from the 
report of the City and Guilds of London Institute that the 
increase of students at this college is causing considerable 
inconvenience in the laboratories. The increase during 
the last year has tended towards a reduction in the number 
of students taking special courses, and to an increased 
number of those students who have matriculated and 
are taking a regular three years’ course. In glancing 
down the list from 1885 to the present time, it is 
interesting to note how the engineering, physical, and 
chemical departments have shared the students. In 
the early nineties the physical and electrical engineering 
course was easily first with about 95 students, as against 
20 students in the chemical and 70 in the engineering 
course. During the last two years the engineering course 
has attracted most attention, partly due, no doubt, to the 
examination now required by the Institution of Civil Engi- 
neers. The numbers for 1898 are: engineering course, 
111; physical course, 83 ; chemical course, 24. Owing to 
removal of the wood-carving department, a certain amount 
of extra accommodation has been secured for the mathe- 
matical department of the college, but the dean emphasises 
very strongly the need of greatly extended facilities for the 
teaching of applied electricity. Large laboratories, which 
will enable more machinery to be laid down, and the present 
dynamos and engines to be mounted in a way and which 
will conduce both to safety and greater facility in experi- 
ments are required. He holds that it will be necessary 
to entirely remodel the electrical engineering branch, for - 
which purpose a new building is required. In this way 
other departments would be able to occupy the present 
laboratories with advantage. We are pleased to note that 
Prof. Armstrong speaks up so strongly for the electrical 
work, and reserves a small paragraph on the needs of his own, 
the chemical department, which has done and is doing very 
good service. | 

Maximum Demand Meters.—Mr. E. S. Halsey, 
writing in the Electrical World of New York, describes a 
new maximum demand indicator and meter combined 
which contains many novel features. He points out the 
need of an instrument which will combine cheapness, 
durability, and accuracy with simplicity of construction 
and operation, and which will also be so arranged that the 
maximum energy taken should be registered somewhat 
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slowly, so that a sudden short-circuit could not upset 
the reading. The author suggests that from two 
minutes up to an hour ought to be allowed at 
maximum output to ensure a maximum record. In 
spite of this, it is important that the apparatus should 
The 
one described by the author, but to which we can find 
no maker’s name appended, is constructed as follows: The 
indicating gear and brake are practically the same as used 
in the Thomson integrating wattmeter, but the spindle 
between the motor armature and the Foucault brake wheel 
is not continuous. The main shaft, although interrupted 
for the purpose of registering the maximum torque trans- 


not affect in any way the recording of the meter. 


mitted, has its halves connected by means of a spiral spring. 


The upper or motor portion is thus flexibly coupled to 
As a damping agent, a 
small quantity of viscous material is inserted in the 
sleeve between the two portions, so that rapid change 
will not cause a displacement of the maximum indi- 


the lower or dragging portion. 


cator. This indicator consists of a pointer on the 
upper part, while the brake disc is calibrated in 
kilowatts. The ratchet wheel and pawl prevents the 
needle going back from the maximum indicated current. 
It seems that the device can be easily added to the ordinary 
type of Thomson meter, but, as mentioned above, we do 
not find from the text who are the makers of the appa- 
ratus. From first principles it would seem that the com- 
bination is all that can be desired, and the addition of the 
maximum indicator and pointer would serve as an easy 
means of checking a meter in case its calibration was 
disputed. 

Tramway Roturns.—Mr. Albert B. Herrick sends 
a letter to the Electrical World complaining of an editorial 
article on street railway roturns which he considers to 
be unduly hard on electrical tramway engineers. Mr. 
Herrick says that when attention was first called to the 
matter of the destruction of subterranean conductor 
systems parallel to railways with the ground return formed 
by the rails, casualty predictors foresaw frightful destruc- 
tion of such systems. Their prophecies did not 
immediately mature, but in 1891 another wave of terror 
passed over the country, during which frequent pictures 
were drawn of the havoc which would arise from these 
ground return currents, and in the present day we have 
another popular outcry against street railway systems. 
In several cases the water companies have had the dangers 
so magnified to them by rail-bond manufacturers and 
promoters of electrolysis panaceas, that they have been 
forced into taking a stand which has been in no wise 
warranted by the facte of the case. Speaking from 
practical experience as to the remedies which are possible, 
Mr. Herrick holds that there are no simple means 
applicable in every case, but that every system has to 
be considered de novo. He states further that he has had 
to inspect over 1,200 miles of railroad in the last four 
years, locating and determining these matters of destruc- 
tion by electrolysis. Summiug the wbole thing up, he 
has not been able to find more than 800ft. of lead service 
pipe and 300ft. of water-mains and 140ft. of gas-mains 
which have been so deteriorated by electrolysis as to render 
their further service doubtful Eighty-two per cent. of 
this damage occurred in three systems. It may be 
pertinent to remark here that the worst case of electrolysis 
he met with, and the one where the management was the 
least inclined to take preventive measures, was in a case 
where the water company's property and railway property 
were owned by the same persons. He concludes by 
remarking that street railway managers are not at all 
ignorant regarding this destruction by electrolysis, A 


great deal of money has been spent in America to improve 
the ground return, and frequent inspection of bonding 
is being carried out on a number of systems. 


The Diatto System.—We learn from the columns 
of our contemporary L Energie Electrique that at the end 
of last month the Diatto system of electric tramways was 
inaugurated in the town of Tours. We gather from the 
article describing the opening that it is at present only 
used in the centre of the town, the overhead trolley system 
being employed in the outskirts. Still, about eight miles of 
the Diatto system is either laid or is to be laid shortly. 
With this method the contacts are placed centrally between 
the rails, as in most other contact systems. The mechanism 
below the surface of the roadway is exceedingly simple, but 
from the illustrations given by our contemporary we do not 
think that it will be found to last well in practical work. 
The whole of the mechanism for actuating the contact- 
making plunger under the stud is situated on the 
car itself, and a magnetic pull transmitted from 
the car is relied on to close the contact when 
the car is over the stud. On the under side of the 
tramcar three iron sliders are placed, which run the full 
length of the same. The central one makes contact with the 
studs, while the two on the outside simply form magnetic 
returns for the lines of force which actuate the plunger. 
These outer iron bars do not touch the ground.  Electro- 
magnets are placed between them, and they are connected in 
such a way that the central bar is throughout its entire 
length of opposite polarity to the two outside bars. The 
separate connecting box and stud contains a central iron 
plunger working in mercury. The head of the plug is 
made of hard carbon, cone shaped. The magnetic pull 
forces this cone into a female cone of carbon just 
above it. In order that the magnetic lines may 
freely pass down into the plunger, iron arms project 
to the right and left of the same, and these are bent 
upwards in a block of asphalte until the ends come verti- 
cally below the two outside bars under the car. It would 
seem to us that carbon contacts are likely to give trouble 
in course of time, as there is no rubbing action when the 
plunger is lifted, such as would serve to remove any small 
irregularities caused by the spark on breaking. The electro- 
magnets for energising the collecting gear are excited by the 
main current, and also by a local circuit on the car, in which 
a few accumulators are placed. The controlling gear is so 
arranged that when the main current is turned off, this 
local circuit is closed, so that the connoction with the mains 
is not disconnected. 


Polarisation.—In the April number of the Physical 
Review there is an interesting article by Mr. Barry MacNutt 
on “The E.M.F. of Polarisation of Electrolytic Cells for 
Very Small Current Densities.” The author considers the 
actions going on in electrolytic cells, and also what happens 
if a current is forced through such a cell. Out of this 
investigation comes up the question of the polarisation 
effects, and on this a number of experiments are described. 
The author found results which he explains as follows: 
that there is a difference in the polarisation E.M.F. after 
the time that the cella have stood with no current passing 
through them, and, again, when current has been flowing 
through them. The author considers that after the cells 
have stood with no current passing through them, the 
surface of the electrodes aud the crystals of the deposited 
ions may not be as clean as when the current has been 
established and the crystals are growing. Now, the ionic 
tension or osmotic pressure is probably not so great when 
the crystals are clean and growing; hence, if so, the 
initial E.M.F. would not have to be so great to push 
the current through tbe cell as when the crystals are dull, 
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The results shown by the current and E.M.F. curves 
indicate that this polarisation E.M.F. does not become zero 
with the smallest current intensity used, and that there- 
fore the expenditure of power in the cells is due to an 
irreversible thermo dynamic action, and the laws of thermo- 
dynamics are not applicable to the action of polarisation in 
an electrolytic cell. At the end of the above article a note 
from Prof. W. S. Franklin is given, and reads as follows: 
“Tt is a question whether the polarisation E. M. F. of an 
electrolytic cell approaches zero with current density on 
the electrode surface. If it does not, then even the slowest 
deporition of ions at an electrode would depend upon a 
finite supersaturation of the ions in the solution at the 
electrode, and the electrolytic cell, instead of presenting a 
genuine case of thermo dynamic equilibrium, would present 
a case of what Duhem calls false equilibrium, the analytical 
treatment of which is very different from the treatment of 
true equilibria. The trend of Mr. MacNutt's curves for 
very small current densities does not indicate with certainty 
that the polarisation E.M.F. is other than zero for zero 
current. The behaviour of an electrolytic cell which has 
been for a long time on open circuit is interesting. When 
current is started through such a cell the polarisation 
E.M.F. very quickly reaches an abnormally large value, 
and then falls off for some hours. On the other hand, if 
the cell has been on open circuit for a few moments only, 
the polarisation E.M.F. rises steadily when the current is 
started, and reaches its maximum value in several hours." 


Photography. We notice that Mr. R. Child Bayley, 
late assistant secretary of the Royal Photographic Society, 
has taken up the editorship of the enterprising weekly 
named above. In the current issue of this journal there 
appears an interesting article by Colonel J. Waterhouse, 
I. S. C., on the problem of the developable photographic 
image. The author points out that after 60 years of con- 
stant investigation of this subject we are still without & 
satisfactory explanation of what happens when a sensitised 
film is exposed to light. After briefly mentioning the 
chemical theories, Colonel Waterhouse continues as follows: 
“The first action of light must necessarily be physical. To 
what extent it. may or may not be directly connected with 
the electric or magnetic theory of light, as propounded 
by Clerk Maxwell, is an open question, but that there 
is a connection is shown by the very early work of 
Becquerel and Robert Hunt with electric actinometers, 
as well as by the later researches in the same direc- 
tion of Minchin, Abney, Rigollot, and others, and, 
perhaps, most clearly and definitely by Röntgen's dis- 
covery of the action of the X-rays, and the researches 
by various physicists on the action of ultra-violet 
light in connection with electrical discharges and con- 
ductivity. Becquerel showed that the effect of light 
falling upon coatings of silver iodide, chloride, or bromide 
on silver plates immersed ina suitable conducting fluid, 
one plate being exposed to light and the other not, was to 
generate an electrical current of which the force and 
amount are capable of being measured and estimated by the 
ordinary methods of electrical measurement. The action 
of electrical currents must, however, be accompanied by 
chemical decomposition. If in the case of the photographic 
plate it can be shown that the chemical decomposition of 
the exposed parts of the film is a direct result of an electric 
or magnetic action of light, it would go far to solve our 
problem from the physical side. That the question is 
worthy of consideration from this point of view may be 
gathered from the following extract from the English 
translation of Nernst’s ‘Theoretical Chemistry,’ p. 626. 
Under the sub-heading of ‘The Theory of  Photo- 
Chemical Action, the author says: ‘Thus far only 
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vague surmises have been expressed regarding the 
mechanism by dint of which the energy of vibrations of 
the luminiferous ether is applied to the performance of 
chemical work. But in consideration of the fact that in 
the sense of the later views the light vibrations are pro- 
duced by electric agitations, therefore it is an immediate 
inference to suppose that in the chemical action of light we 
are dealing with phenomena which are not far removed 
from the formation and decomposition of chemical com- 
pounds under the influence of the galvanic current.” 


Cloth-Pressing by Electricity.— At a recent meeting 
of the Industrial Society of Elbeuf a report was presented 
which dealt with a new process invented by M. Chedville 
for pressing cloth by means of boards heated by electricity. 
The result is declared to be most satisfactory, and the 
report, reproduced in the Journal of the Society of Arts 
from that supplied by the United States consul at Roubaix, 
in explaining the new method, goes on to state that the 
body of the press board is composed of asbestos paste, 
covered by a netting of German silver. This is again 
covered by paper pulp, which gives a pliable surface 
without materially increasing the thickness of the press 
board, which measures from '071in. to 157in. The press 
boards have a trapezoid projection, of which the two obtuse 
angles are covered with copper. Spring clips provided 
with a metal connection and attached to a pliable con- 
ductor serve to transmit the electric current to the copper- 
covered corners of the boards, when the press is arranged 
for work. The electric press boards are used in the follow- 
ing manner: ona plate of sheet iron is placed a piece of 
cloth, between the folds of which are placed at equal 
distances three electric press boards ; then there is another 
plate of sheet iron, another piece of cloth, and so on until 
the press is full. An ordinary press holds eight pieces. 
The required current for a press board measuring 39°37in. 
by 27:5in. is two amperes under a pressure of 110 volts. 
A press of eight pieces with 24 press boards demands a 
current of 48 amperes to heat the press, and the amount 
of electric force expended in 1} hours is as follows: 
48 x 110 x 1:5 = 7,920 watt-hours. The mechanical 
force given a dynamo of 90 per cent. working efficiency 
is 12:5 h.p. The work done in 14 hours is as follows: 
12:5 x 1'5 = 1875 h.p. hours. Estimating coal at £1 
per ton the maximum cost of heating a press would be 
about 7d. Comparison being made between the amount of 
coal required by the new system of pressing and the old— 
i.e., direct heating in a special oven by means of sheet-iron 
plates interspersed between the folds of the cloth—it is 
found that the old method is slightly dearer than the new. 
But besides an economy in fuel by this system, the heating 
of each press, and even of each piece, can be regulated 
mathematically, either by varying the number of press 
boards, or by increasing or diminishing the length of the 
heating. The cloth is heated slowly and without the 
inequalities resulting from the old system, under which 
the two ends of each piece were almost in contact with 
plates heated to 500deg. All manufacturers who have 
employed the new system speak of this point as a great 
advantage. A second advantage is the extreme cleanliness 
with which the pressing can be effected. The old style of 
plates heated in an oven often resulted in soiling the cloth, 
which is now entirely avoided. Another advantage is the 
economy in laborious handling necessitated by heating and 
transporting heavy cast iron plates. The workshops can 
also be kept at a lower temperature, and if there is already 
an electric plant in the establishment the expense is, of 
course, reduced. The new process is described as a most 
important invention, and one which should be generally 
adopted. 


654 


THE ELECTRICAL ENGINEER, MAY 26, 1899. 


THEORIES AND FACTS RELATING TO CAST IRON 
AND STEEL.* 
BY BERTRAND S. SUMMERS. 


At the last meeting of the Iron and Steel Institute, held 
in London recently, a most interesting paper was read by 
Mr. Bertrand S. Summers on the general theories of the 
composition of cast iron and steel, in which a number of 
useful observations on actual experiments are given. The 
first part of the paper is devoted to the discoveries made 
with respect to the physical composition of cast iron and 
steel as revealed by the microscope, and the relations of 
such physical structure to the chemical composition. The 
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author considers the influence of the graphitical condition 
of carbon on cast iron, and its variation when other 
different metalloids are present. After having briefly 
discussed the B aps physical properties in relation 
to the chemical composition of cast metal, the author 
goes on to regard the etic properties in the 
same light. When dealing with the effects of chemical 
composition on permeability, Mr. Summers points 
out that etism and magnetic permeability seem 
to be properties of the iron itself, but are influenced 
to a very great degree by the metalloids commonly 
associated with iron. It can in nearly every case be 
assumed that magnetism and magnetic permeability are 
opposed to each other, and that a state of the metal 
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favourable to one will be unfavourable to the other. In 
examining an iron for magnetic permeability it is also quite 
necessary to take into consideration another property of 
iron—viz., hysteresis—that is, the energy lost in magnetising 
iron due to the magnetic inertia of the metal, or the resist- 
ance a metal offers to magnetisation. This lost energy is 
usually rated in watts per pound lost under given con 
ditions. In general, a metal of high magnetic permeability 
will usually have a low hysteresis, but there seems to be 
little or no relation between these two properties. It is 
not infrequent to find a metal of high magnetic perme- 
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ability and high loss by hysteresis. These two properties 
of iron are what govern its adaptability for dynamo con- 
struction and similar purposes. It is with these that the 
metallurgist is chiefly concerned in the foundry, and as this 
investigation has been carried on very largely with cast metal, 
most of the deductions are drawn from these varieties of the 
metal. In experimenting with cast iron it is exceedingly 
difficult to draw any trustworthy conclusions, for the reason 
thatthe largecontentsof metalloids make it almost impossible 
to trace the variations in permeability to any one or any com- 
binations of the metalloids. The high percentage of graphite 
is particularly obstructive in this way, and although it has 
but little or no chemical effect, its effect on the physical 
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character of the iron makes it difficult to experiment under 
the same conditions at different times. After endeavouring 
to draw some conclusions from numerous tests on cast iron, 
attention was devoted to making some special alloys. For 
this purpose wrought-iron borings were mixed with varying 
proportions of ferro- silicon of the following analysis: 


Silicon. Graphite carbon. Combined carbon. 
Per cent. er cent. Per cent. 

S 99 0°31 
Sulphur Phosphorus. anese. 
Per cent Per cent. Per cent. 

. 0 59 0:88 


With these two ingredients a series of irons was made. 
They were placed in a graphite crucible, and heated in ac 


ordinary brass-foundry furnace for several hours. When 
the metal had come to perfect fusion, test bars were cast 
and tested, and drillings from the same analysed. These 
alloys were decidedly peculiar. They did not contain 
more than a trace of graphite, but the content of combined 
carbon was usually over 2 per cent. The content of silicon 
was varied by adding different amounts of the ferro-silicon 
iron. A phosphorus iron was made by adding red phos 
phorus to wrought iron, and when it was desired to raise 
the phosphorus content, this alloy was added to the mixture 
of ferro-silicon and wrought iron. Some of the more 
characteristic curves (Figs. 1 to 8) are here appended, in 
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order to make the comparison more clear. This series was 
designated as SU series, and the curves are so denominated. 
The alloys were compounded by endeavouring to keep the 
other constituents constant while the silicon was varied. 
This plan was a failure, owing to the uncertainties of 
mixing, and the variation of carbon due to the absorption 
of carbon from the pot. However, by selecting the curves 
where the least variation is noticed we are able to draw 
some deductions. 

In comparing these curves let us first examine them with 
reference to the variation of silicon. The curve in Fig. 1., 
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marked *50-3, is a curve of very good cast iron, and serves 
as a means of comparison. It will be noticed that curves 
SU*1 and SU*3 are more nearly alike than curve SU*2. 
It might seem at first sight as though this might be due to 
the silicon content, but a comparison with other curves will 
show it to be otherwise. We would naturally expect SU*2 
and SU*3 to correspond more closely than SU*1 and SU*3, 
as the carbon contents are more nearly alike. The differ- 
ence is due probably to a difference of the state of the 
carbon, and variation in casting condition, which we will 
discuss later. If we now compare SCU“ with SUA, we 
will find that their carbon contents are almost identical, 
while the silicon content in SU*4 is nearly double that in 
SU*2. To be sure, the phosphorus varies somewhat, but 
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this does not appear to vary the results, as we will 
endeavour to show later. The curves correspond quite 
closely, showing that this variation in silicon could not 
have affected the permeability to any marked degree. 
Finally, if we compare curves SU*8 and SU*9, we notice 
that the carbon contents are about the same, but that the 
variation in silicon is about three-quarters of 1 per cent. The 
other constituents correspond quite closely, at least do not vary 
greatly. It would seem that if the variation of silicon had 
any marked effect, the variation is so marked in this case 
that there should be no effect traceable in the curves. The 
curves, however, are almost the same throughout the entire 
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range. Also, SU*3 and SU*5 are identical, while the silicon 
varies considerably. These, with numerous other examples, 
have led to the belief that silicon has little or no direct 
effect upon the permeability of iron within certain limits. 
The same seems true in regard to phosphorus. Comparing 
curve SU*2 with SU*5, we notice that there is not a great 
variation in anything but the phosphorus. In this there 
is & variation of nearly 1 per cent. On comparing the 
curves, we notice that while there is some variation in the 
curves thereishardly what would be expected had phosphorus 
a marked effect onthe permeability. Again, comparing SU*8 
and SU*9, we notice that the variation in phosphorus has 
had no more effect than the variation in silicon. "The test 
bars designed to test the effect of sulphur and manganese 
were unfortunately so hard that they could not be turned. 
It must be here noted that the comparisons above given are 
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taken only as a general indication, and not as absolute 
proof. It is only in connection with other experiments 
that these ideas are more clearly substantiated. 

It now remains to consider the relation of carbon in the 
above series. Unfortunately, the writer has not had oppor- 
tunity to distinguish the different state of the carbon in 
the different test bars, but it would seem, from a comparison 
of the curves, that much light would be shed upon the 
matter if this were done. In a general way, it will be 
noticed that the test bars containing the least carbon are a 
little higher, although the contrary will be noted in par- 
ticular cases. Thus SU*2, containing 4 per cent. more 
carbon than SU*1, is quite a little better than S*1: the 
same may be said of SU*3. Having noticed the results 
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from this series, it seemed desirable to note the effect of 
manganese and sulphur. In order to discover whether 
manganese has a marked effect on permeability, a hand-ladle 
was filled from a regular dynamo cast iron, and a small 
amount of ferro-manganese, containing about 85 per cent. 
of manganese, was added. A test bar was then cast, and 
about the same amount of ferro-manganese again added, 
and another bar cast. The first bar contained 0 78 per 
cent. of manganese, and the second 1:76. The latter was 
considerably lower in permeability. It will be noted, 
however, that the combined carbon has been doubled by 
the addition of the greater quantity of manganese, and this 
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poy accounts for the lower permeability (see curves 
U*17 and SU*18). Manganese in all probability affects 
the magnetic properties through its effect on the carbon. 
This effect is largely governed by the content of carbon and 
the content of the other elements, particularly silicon. It 
is safe to say, however, that the influence of manganese 
plays a very small part when the content is below 1 per 
cent. This is especially true of high-carbon irons, such as 
cast iron. In general, what is said of manganese may be 
said of sulphur, as far as the indirect effect is concerned. 
However, a very small quantity of sulpbur has a very 
powerful effect ; this is especially true in low-carbon irons. 

The experiments with sulphur were mostly carried on 
with a semi-steel, containing from 40 to 50 per cent. of 
steel rail scrap, and having a total carbon content of about 
2 per cent., most of which was in the graphite state. In 
these irons, when the sulphur rose much over one-tenth of 
1 per cent., it was nearing the danger limit, while 0°13 per 
cent. was fixed as the maximum for any metal of this com- 
position, where even moderate results were expected. It 
must be noted, however, that a soft graphitic carbon iron 
could carry this content without much detriment to its 
permeability. If the sulphur was increased in these high- 
carbon irons, a very bad effect is noticeable. The effect of 
sulphur is undoubtedly indirect, and affects the permea- 
bility through its power of promoting combined carbon. 
One of the test bars of semi-steel, containing about 0:15 
per cent. of sulphur, was so white and hard that it could 
not be turned, although the other constituents were 
normal, with the exception of the high content of combined 
carbon. 

If we return to our consideration of the effect of silicon 
on the magnetic properties of iron alloys, and consider 
another alloy of iron, we will find our deduction from the 
first series confirmed. The alloy selected for these teste 
was the semi-steel above mentioned, except that the sulphur 
content was normal. It will be noted in the accompanying 
curve the relative position of the metal to cast iron and 
cast steel. With this alloy the silicon varied about three- 
quarters of 1 per cent, and in some cases nearly 1 per 
cent., without any appreciable effect. A variation of five- 
tenths of 1 per cent. produced no effect whatever upon the 
permeability. The silicon in this alloy is always kept above 
3°75 per cent, consequently is always so high that the 
change in the content could scarcely affect the state of the 
carbon. However, it was found that the content of silicon 
had a marked effect on the hysteresis, the loss by hysteresis 
being very much leas when the silicon was high. A varia- 
tion above 3'75 per cent. had an effect on the hysteresis 
where none was noticeable on the permeability. It would 
seem fair to presume that silicon had no direct effect on 
permeability, and above the limit necessary for holding the 
carbon in the graphite state it is doubtful if it has any effect. 
This is also probably true in the irons containing no graphite, 
but there would undoubtedly be a limit in this case. In 
the same way, phosphorus can vary greatly in this metal 
without any noticeable effect. Within the limits that have 
been experimented with, nothing has been noticed that 
would lead one to think that phosphorus has any effect on 
permeability or hysteresis. This limit is over 1 per cent., 
and covers the range that would be met with in commercial 
work. The carbon is undoubtedly the chief factor in the 
chemical effect on permeability and hysteresis. Practically 
the same effects were noticed in the semi-steel as in the 
pot-irons previously mentioned. In general, a low content 
of combined carbon indicates high permeability and low 
hysteresis. It is often noticeable, however, as in the case 
of the pot-irons, that an iron containing more combined 
carbon than another would have a higher permeability. To 
discard physical effects, this is readily accounted for by the 
different state of the carbon. 

It has occurred to the writer that there was some form 
of combined carbon that varied in irons high in combined 
carbon, and the permeability was more affected by the 
content of this form of carbon than by the total content of 
combined or graphite carbon. This form of carbon seems to be 
that which Prof. Ledebur calls hardening carbon, and is 
probably the complex crystalline mass isolated by the 
microscopist under the name of martensite. Although not 
having opportunity to investigate this question further from 
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the meagre data at hand on this phase of the question, it 
would seem that this is the state of the carbon having the 
most influence in the different varieties of iron in which 
permeability and hysteresis are important. This is offered 
merely as a suggestion, and the writer has hopes of investi- 
gating the matter farther. While graphite appears in cast 
iron as an inert body relating to magnetic properties, such 
cases as that above mentioned are by no means infrequent 
with semi-steel. This cannot help but lead one to think that 
graphite is quite a factor where it is the predominating form 
of carbon in metals such as semi-steel. In these alloys the 
carbon may be said to be in a condition more sensitive 
to change. With such a high silicon content one would 
naturally expect the predominance of graphite, but in some 
cases the combined carbon has amounted to nearly one-half 
the total carbon, which made the castings useless for mag- 
netic purposes. Possibly in cast iron the content of graphite 
is so high that a variation in the amount or the condition 
of the same produces relatively no effect in the permeability 
curve ; but in the semi-steel castings, where the permeability 
may vary 100 per cent., any change in the carbon is made 
naturally more apparent than in the former case. With 
steel these general effects should also hold, although the 
metalloids are present in such minute amounts, and the 
variation in the ‘aaa | is so slight, it is difficult to 
state anything positively. The physical state of the metal 
is equally or more potent in its effect on the magnetic 
properties of iron, and it is this effect that makes deduc- 
tions from experiments on chemical effects more or less 
general. An almost carbonless iron will often be found 
of low permeability and high hysteresis in comparison 
with its class. After it is annealed, it will sometimes 
give results very much better than its class. This seems 
to be due to an internal stress, which has resulted from 
some heat treatment, and inasmuch as the specimen is 
nearly pure iron, it must be purely physical. This 
might be attributed to an allotropic state of iron similar to 
that proposed by Prof. Osmond, of France ; but whatever be 
the tacts, the physical condition of the metal must ever play 
an important part in calculations of this kind. It does nos, 
however, make the chemical study useless. It is often 
surprising to note how closely one can figure from chemical 
results, aud the chemical study of these irons has been of 
high commercial importance where it has been pursued. 
Magnetic Retentivity or Permanent Magnetism.—Litile can 
be said regarding the magnetic retentivity of cast iron. 
While combined carbon seems to be an important con- 
stituent, it by no means follows that the cast iron that 
contains the greatest amount of combined carbon will have 
the greatest magnetic retentivity. In this connection I here 
append a micro-photograph of a permanent magnet made of 
cast iron, together with a photograph of ordinary soft grade 
magnetically permeable cast iron, and a few of the special 
pot-irons mentioned above. While there is nothing of 
importance to be gleaned from examining these, a com- 
parison of the difference of structure is very interesting, 
particularly when they are compared with the semi-steel, 
which has about 50 per cent. better magnetic permeability 
than the cast iron. These special pot-irons have practically 
no graphitic carbon, and contain an extremely high content 
of combined carbon, but their permeability is about 30 per 
cent. better than ordinary cast iron, and they have prac- 
tically no permanent magnetism. Turning to Table IV., 
it will be seen that, although the combined carbon of the 
cast-iron permanent magnet is very much less, its magnetic 
retentivity is very much more than the pot-irons. This is 
probably due to the fact that the cast-iron permanent 
magnet has a proportionately high content of hardening 
carbon, while the pot-irons are poor in this constituent. 


TABLE IV.—Cast-Iron Permanent Magnet Typical Analysis. 


Silcon. Sulphur Phosphorus. Manganese. 
283 927 0:502 ...... duds 0:370 
Graphitic carbon. Combined carbon. Total carbon 

211 T „ U DD. -arareori 
About 2,000 lines per square centimetre. 
Pot-Iron Typical Analysis. 
Silicon. Sulphur. Phosphorus. 
2 n 0:059 - Saco sion ares 1:1 
Manganese. Graphitic carbon. Combined carbon. 
88s 8 Trato tr 1 


Very poor retentivity, good permeability. 
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The micro-photographs seem to indicate that almost the 
entire content of the pot-irons is in the carbide state. It 
is interesting to note that, in examining the structure of 
the cast-iron permanent magnet, the structure of carbide 
carbon is noticeable, although on a much smaller scale than 
in the former. 

The Effect of Manganese.— The constituent which affects 
magnetic retentivity to the most marked degree, both in 
cast metals and in steel, is manganese. To trace the effect 
of this metal on iron alloys, different amounts of an 85 per 
cent. ferro-manganese were introduced into a ladle of the 
high-permeability semi-steel, similar to that above described, 
and the same magnetised, and the total lines of force 
emanating from bars of the same size determined. In 
every case manganese was seen to increase the retentivity 
b a ee degree. The following table shows this very 
clearly : 

. TABLE V.—Semi-Steel. 


Magnetic lines before After addition.——, 
LJ N 2 


addition of ferro-manganese. No. 1 o. 
565. e LIO ere - 1,740 
——— I! 1.450 ... 1,570 


Magnetic Retentivity of Steel.— In selecting steel for 
magnetic purposes, although the retentivity is the main 
point in view, the physical qualities of the metal must be 
taken into consideration. The steel is usually bent cold, 
which requires a metal of considerable toughness, and must 
also stand a high hardening temperature without cracking. 
It is, therefore, a mean between maximum retentivity and 
maximum working qualities that is sought for. A better 
magnet might be obtained by increasing the carbon and 
manganese, but the metal would be so brittle, after certain 
contents were reached, that it would be of very little 
commercial use. It is a well-known fact that high contents 
of manganese, occurring simultaneously with high contents 
of carbon, have this effect, and a steel low in manganese 
will stand a higher carbon content without becoming 
brittle, assuming both the sulphur and phosphorus far 
below the danger limit. Regarding the effect of manga- 
nese on the physical properties of the metal, it is but 
natural that we should expect a marked effect on the 
magnetic properties, and this experiment shows to be true. 


TaBLE VI.—Analysis Showing Magnetic Lines per Square Centi- 
c 


meter, Average of Six Magnets for each Value. l 
Lines pe Hn Phos- Man Car- 
No. em. Silicon. Sulphur. phorus. ganese. bon. 
l .. 4,158 0:160 .. — ... 0°068 ... 027 ... 0°66 
2 ... 5,862 0:204 . — .. 0069 .. 077 .. 0°61 
3 5,945 ... 0122 .. — .. 0126 .. 064 ... 0:56 
4. 5,840 0:101 .. 0:038 .. 0-100 ... 090 . 0:53 
5 . 5,545 .. O'13l .. 0:040 .. 0:078 :.. 0°81 ... 0°53 
6 . . 5,759 0:068 .. 0:037 .. 0˙111 .. 0°87 ... 0:57 
7 .. 5,400 0:120 ... 0:042 .. —  ... 074 ... 0°56 
8 .. 3,860 0110 .. 0035 .. — . 038 .. 072 
9 .. 5,400 0:170 0:039 .. 0:017 .. 074 .. 0°52 
10 . . 5,502 0:140 0:088 .. 0:120 .. 073 ... 0°51 
11. 5, 348 0˙113 0:022 .. 0137 ... 077 ... 0˙51 
12 ... 4,842 0122 .. 0:000 .. — . 079 . 051 
Higher heat 
—.. 50 . — — — — — 
Highest heat. 


7 ese 


TABLE VII.—Showing Effect of Standing without Armatures on 
Magnetic Retentivity. 


Dates, Lines per Iz; Phos- Manga- Car- 
1808 eq. cm. Silicon, Sulphur. phorus. een: bon. 
June 18. 6,411 0˙ 173. — 0774 ... 0°52 
July 5... 4415 .. — .. — i oo 
High heat. Loss 31 7, 
June 27. 5,352 .. — .. — .. — — — 
July 7... 4117 .. — .. — .. — — — 
Extra high Loss 23 7; 
heat. 
June 27. 5,4069 . .... .. — 
July 7... 4360 ... — „.. — 
Loss 19 3 % 
Aug. 8. 5,348 ... 0113 .. 0:022 .. 0137 .. 077 0 51 
Aug. 22. 3,725 .. — .. — .. . — 
Loss 30 7 
Oct. 3... 5,063 0133 .. 0:000 .. — .. 079 .. 05l 
Oct. 10.. 4,403 — .. — .. . — 
Loss 13 7; 


In collecting data of this kind, difficulty is usually expe-. 


rienced on account of the change in magnetic retentivity due 


to the temperature of hardening, also of slight shock after 


magnetization; but barring minor changes, the resulte, 
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with but few exceptions, show clearly the effect of manga- 
nese on magnetic retentivity. 


TABLE VIII.—Showing Effect of Temperature of Hardening on 
Magnetic Retentivity. 


Lines per square centimetre. 
eS 


Medium heat. High heat. Highest heat. 
58 8 82 5, 406 
Analysis. 
Silicon. Manganese. Total carbon 
s : e 0˙52 


Lines per square centimetre. 
— rn BÓ ; 


— — — 
Medium heat. High heat. Highest heat. 
4,8422222 5.033838 5, 352 
Analysis. 

— — — — m 
Silicon. Sulphur. Manganese. Carbon. 
9122 cave 0:009 ...... a. 099 oni 0:61 


It isa curious fact that the steel in Table VI. having 
the highest carbon content, has the lowest magnetic 
strength. We notice, however, that it is considerably 
below the remainder of the steels in manganese with but 
one exception. The next lowest in magnetic strength in 
this table brings this fact prominently to our attention. In 
No. 1, containing 0:27 per cent. manganese and 0°66 per 
cent. carbon, 4,158 lines are reported per square centi- 
metre. In No. 8, although the carbon has reached about 
its maximum for steel intended for magnets, being 0:72 per 
cent., the magnetic force is the lowest of any in the table, 
due in all probability to the fact that a steel of moderate 
carbon content and high manganese makes excellent magnets, 
while a high-carbon steel with low manganese makes rather 
a poor magnet. "When the carbon and manganese are of 
average content for this grade of steel, say between 
0:60 per cent. and 070 per cent., good magnets may be 
expected, but considerable loss is liable to occur in working 
them. The writer is accustomed to specify the carbon between 
0:50 per cent. and 0:56 per cent., manganese 0:70 per cent. 
and 0:80 per cent., sulphur not to exceed 0'05 per cent., 
phosphorus not to exceed 0°10 per cent., and silicon not to 
exceed 0:15 percent. This steel gives very good satisfaction 
in practical use. The sulphur and phosphorus are limited 
on account of their effect on the working qualities of the 
steel. Relative to silicon, it is probably true that ordinary 
contents of silicon usually found in magnet steel have 
practically no effect on magnetic retentivity. If this 
metalloid occurred in too high a content, it would seem, 
judging from its effect on permeability, that it would tend 
to weaken the magnet. Regarding the life of a magnet 
without its armature, there does not seem to be much 
difference. In the table here appended, the data are rather 
meagre. Unfortunately, the tests are collected from 
numerous records, and no standard time element is taken 
into consideration ; but figuring the loss proportionately on 
a common time basis, it will be seen that very little differ- 
ence is noticeable. Relative to the effect of the tempera- 
ture of hardening on the magnetism, the common belief is 
certainly true, that the higher the temperature at which 
the magnet is hardened, the more magnetism is found. 
Isolated cases are sometimes found where this is apparently 
contradicted, but further examination will usually prove 
this to be an error. Repeated experiments with practical 
working seem to demonstrate that high heats are prefer- 
able. In this particular a moderate carbon and high 
manganese steel is found to excel. A higher hardening 
temperature can be utilised without great loss by breakage. 
This is not the case when the carbon content is high, or 
when carbon and manganese both exceed something like 
0:60 per cent. 

Deductions from the Effect of Manganese upon the Magnetic 
Properties of Iron.—The magnetic properties of iron, both 
permeability and retentivity, are regarded as properties 
relating to iron and carbon and iron respectively, and the 
effect of manganese is certainly worthy of attention. Per- 
meability seems to be a property of iron itself, and is not 
notably affected by any of the metalloids usually associated 
with iron, other than carbon and manganese. Carbon is 
usually considered essential for permanent magnets, but I 
am unaware that manganese is regarded in this light. It 
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seems but a fair assumption that hardening carbon is 
the state of the carbon favourable to permanent mag- 
netism, and few metallurgists will dispute the fact that 
the carbon is in combination in this state. If, therefore, 
the carbon in combination has such a marked effect upon 

etism, and only when it is combined, why is it not 
legitimate to assume manganese in the combined form ? 
There is little doubt of the powerful effect of manganese 
upon the magnetic properties of iron, and as metallic 
manganese ses practically no noticeable magnetism, 
is it not peculiar that manganese alloyed with iron should 
have the effect of making iron retain magnetism? It 
seems, therefore, no more than legitimate to conclude that 
manganese in steel is in the combined. form. Now, as the 
effect on the permanent magnetism of steel of manganese 
and carbon bear some mutual relations, we would naturally 
look for a combination between these two elements. It 
hardly seems equitable to argue that manganese is simply 
in the alloyed form. "There is no reason why manganese 
cannot be combined in steel, and its effect, both on the 
physical and magnetic properties, tends to bear this assump- 
tion out. Ithink Mr. R. A. Hadfield is arguing along the 
right lines, and certainly the effect of manganese in magnet 
steel has not satisfactorily been explained on any other 
assumption. 

It is to be regretted that the data here appended are not 
more complete, but such data are rather difficult to obtain. 
They, however, have the advantage of representing tests 
on a commercial scale. The permeability bars, for the 
most part cast as lugs on large dynamo-electric machinery 
castings, and the magnets taken from carload lots and 
average results from several magnets of each batch, make 
up the tables here given. In this connection I wish to 
acknowledge the help I have received from Mr. Herbert R. 
Kin and Mr. George D. Hale in the electrical testing, 
and Mr. E. J. Ericson in the chemical examination, whose 
excellent help has greatly aided me in collecting such 
information as this paper presents. 


RARE OXIDES INCANDESCENT LAMP. 


We have received from Mr. F. M. F. Cazin, of Hoboken, 
N.Y., a long communication on his invention in connec- 
tion with incandescent electric lamps using rare oxides in 
and about the filament. The first part of this communica- 
tion deals with the controversy going on between Mr. Cazin 
and one of our electrical contemporaries in America, and 
we do not propose to reproduce the discussion in question. 
About the details of his lamps, which have been protected 
by various patents dating from 1892 to 1897, he points out 
that heat is too valuable to be allowed to escape indiscrimi- 
nately into space in euch enormous quantities as his calori- 
meter has proved to be the case from an incandescent 
vacuum lamp. The general form of Mr. Cazin’s lamp is 
shown in Fig. 1, and the description which follows is given 
in his own words. 

By permitting a minor part of the inner bulb to project 
and to remain in direct contact with the cooling atmo- 
sphere, the special advantage is secured of condensing 
within such minor projecting part all the products of 
evaporation from the luminous body, and of keeping the 
bulb propor free from all darkening deposits on its inside. 
Incidentally, and as a matter of great economy, he has 
designed an all-glass base part, requiring no cementing and 
less manipulation in the manufacture of the lamp. 

Passing from these features to the more (or equally) 
important one, relating to the luminant proper of the 
lamp, a short review of its evolution may be given. In the 
matter of conductivity, it was found that a luminous body 
of carbon and oxides in direct contact not only rapidly 
decreased in resistance, but afterwards entirely loses its 
conductive qualities. Investigation showed that the carbon 
filament had almost entirely disappeared, and a very 
irregular scattering of spots of reduced metal remained on 
the contact face of the oxides. When he applied the remedy 
of chemical insulation by coppering the carbon filaient or 
gilding a filament of A j equally apt to oxygenate as 
carbon, though of an extremely high point of fusion, he 


had to intercept the insulating coat by ring-shaped intervals 
to prevent increase of conductivity. hile this resulted 
in a practical luminant, not only did the exterior, corre- 
sponding to the interception of insulating, appear in more 
brilliant incandescence, but investigation showed that also 
in this case the stated reaction had taken place, but had 
been confined to the narrow angular interceptions, causing 
an alloy coating on the contact face. This metal coating, 
conjointly with reduced metal from the oxides, must 
in the second use of the lamp have acted as the conductor 
until the oxides, sufficiently heated, filled the gap, or the 
conductor stubs must have acted as arc pencils until the 
oxides became conductive and offered less resistance than 
the automatically intercepted filament. In this connection 
attention should be directed to the important fact that no 
arc lamp proper can possibly utilise rare metal oxides for 
increase of light efficiency, for the simple reason that oxide 
pencils do not conduct, and that in order to become fit for 
such utilisation the arc lamp must cease to be an arc lamp 
and must become a continuous lamp or a filament lamp by 
inserting the hot oxides as conductors. With a continuous 
conductor, though of different material at intervals, the 
condition of practical success consists in so regulating the 
initial resistance that it be higher than that of the heated 


oxides. Of the experience thus described, Mr. Cazin says 
he took advantage in applying the coat of oxides only to 
those parts of the conductor where the insulating coat was 
intercepted and where they showed the higher brilliancy of 
incandescence. But in locally bridging over the gaps in 
the insulation he still preferred to decrease the solid volume 
and to increase the light-emanating surface, by applying 
the oxides in the shape of pseudo-fibres or fabrics, fritted 
into adhesiveness and cohesiveness by an admixture of fluor- 
He: and application of momentary excessive current to 
the well-protected conductor. It is evident that with a 
complete protection of the core against oxyyenation, the 
vacuum may be dispensed with. 

Patent No. 620,640 is said to secure the luminous body 
of the conductor and oxides with the indispensable inter- 
mediate insulating stratum, in proof of which the following 
claim is cited: (1) A three-part electric incandescent 
vacuum lamp, consisting of a suitable base, and air-exhausted 

lass bulb, and a body or structure of solid matter, which 
tter part constitutes a cohesive entirety, and as such 
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consists of two main constituents—namely, of a continuous 
linear semi-conductive current-passing filament, which 
resists to a passing electric current to the effect of giving 
off light and heat, and which filament is electrically 
and chemically insulated from the other constituents, by a 
id agens stratum, and a stratum of matter, which by the 

eat given off by the filament becomes luminous, as and 
for the purpose set forth." But the same patent secures 
also the luminous body of oxides, with a filament of mate- 
rial not in affinity with oxygen, by the claim: (3) “A 
three-part electrical vacuum lamp, consisting of a suitable 
pole.connecting base, an air-exhausted glass bulb, and a 
body or structure of solid matter, which latter part con- 
sists of two or more adhesive parts, which are in permanent 
contact with one another, these parts or constituents being: 
a linear continuous semi-conductive current-passing fila- 
ment, which is electrically and chemically neutral or insu- 
lated as against the other constituents, and solid matter, 
that is peculiarly adapted to become luminous by heat and 
exceeds in main volume that of the filament, as and for the 
purpose set forth.” 

Patent No. 621,291 is said to secure the use of oxides in 
the shape of pseudo-fabrica, as may be shown by citing two 
claims of eight—namely : (5) In an electric incandescent 
lamp a luminous body, which consists of two or more 
cohesive parts—namely, an inner or filament part, and an 
outer part or parts, which mainly consist of refractory 
rare metal oxide, such outer part or parts covering the 
inner p in part only—as and for the asl pn get forth." 
(8) “In an electric incandescent lamp a three-part luminous 
body, consisting of an inner core and filament, of an 
insulating stratum on such core, and of an outer partial 
cover or pseudo-fabric of rare metal oxide, as and for the 
purpose set forth." 

Mr. Cazin adds that preparations are being made for 
putting his new lamp on the open market, and adds that 
it will then be time to speak with full precision of the 
virtues of the new lamp, which, aside of the regular current, 
requires no other, and requires no flame, and no magnets 
to set it a-glowing, has no features of any practical doubt- 
fulness, and which costs only a few cents (and not dollars) 
more to make than the present lamp, and is protected by 
priority, and by broad and specific claims in al its essential 
features, which covers the whole practicable ground to the 
exclusion of all more recent attempts in the same direction. 

The author’s claims are naturally wide, and one can but 
wish that his descriptions were clearer. 


i ... 


ELECTRIC LOCOMOTIVES IN PRACTICE, AND 
TRACTIVE RESISTANCE IN TUNNELS, WITH 
NOTES ON ELECTRIC LOCOMOTIVE DESIGN. 


BY PETER MCMAHON, MEMBER. 


The following is an abridgment of the author’s valuable 
paper, which was read before the Institution of Electrical 
PUDE on May 4, and which is too long to be reprinted 
in full. 

The paper contains the result of tests and observations 
made on electric locomotives in everyday work on the City 
and South London Railway, and extends over a period of 
about two years. The first series of observations made was 
on the effect of varying the starting current" upon the 
acceleration of the train, and shows that the amount of 
current taken by the locomotive at starting has not much 
effect, within fairly wide limite, on the time taken to 
run a particular section, or the total energy drawn from 
the line. This, of course, applies to a series motor, 
with plain series method of regulation. Experimente 
were then made to determine the nature and amount of 
the various losses in the locomotive; both at starting 
and when the train had attained its full speed. To 
arrive at this some of the motors were tested under 
various conditions as stationary motors, and the results 
are compared with tests of the motors running on the 
rails under ordinary conditions of working. The “ loco- 
motive dynamometer " with a rubber diaphragm was used 
in tests for runs extending over 100 miles; it is still in 


good condition, and was calibrated before and after a teat, 


time after time, and its readings agreed with wonderful 
accuracy. From the results of locomotive tests with d 
mometers on the rails, the ''tractive resistance" of the 
trains running in the tunnels was obtained. Upon these 
experiments were based all the calculations and deduc- 
tions arrived at in the notes on locomotive design. 
The “tractive resistance” per ton of train as shown 
the tests may appear high as compared with the resulte 
obtained on ordinary steam main lines. This high resist- 
ance is no doubt due to the skin resistance of the train 
to the air in the close-fitting tunnel Further, it must 
be remembered that the train wheels are only 2ft. in 
diameter, which is about half that of a main-line carriage 
wheel. Fig. 14 shows the outline of locomotive and train 
in the tunnel. Experience of some thousands of observa- 
tions on the locomotives shows that the values of current, 
speed, and draw-bar pull vary within certain limits over the 
same piece of track without any apparent reason. To 
ensure accuracy the curves and figures given by way of 
illustration were chosen as representing a fair average of 
several trials, and the borse-power, efficiencies, etc., are the 
mean of these averages. In dealing with the question of 
locomotive design, the results on a level piece of road only 
were considered, but obviously the conclusions arrived at 
also apply to a line with varying gradients, due allowance 
being made for the effect of gravity. 


FIG. 14.—Section of Tunnel, showing Cross-Sectional Outlines of 
. and Carriage. 


Description of Locomotives and Carriages.—Before describ- 
ing the experiments or detailing the resulte, a short 
description is given of the locomotives and carriages 
employed. The three locomotives used, Nos. 12, 15, and 
17, were built to the same general design and overall 
dimensions, the only outward difference being in the sha 
of the cab, which in the case of 15 and 17 is bulged at the 
sides instead of straight, as in the case of No. 12. The 
leading dimensions are as follows: gauge, 4ft. 83in. ; overall 
height above rail-level, 8ft. 54in. ; overall length, buffer to 
buffer, 14ft. ; extreme width, 6ft. 10in.; wheel base, 6ft. ; 
diameter of wheels, 2ft. 3in. ; width of tyres, 42in. Each 
locomotive has two motors, the armatures of which are 
fixed directly on the axles. The motors are arranged in 
series, and the regulating gear consiste of a reversing switch 
which changes the armature connection, a simple rheostat 
switch in series with the motors, and a main break switch. 

The electrical particulars of the motors are as follows: 
No. 12 locomotive has a Gramme ring armature of 17}in. 
diameter and 17in. long, wound with 540 turns of No. 10 
wires. The magnets are 17in. by 10in. in section. The 
armature resistance is 30, and the total resistance 80. 
The motors are of the Edison-Hopkinson type. No. 15 
locomotive contains motors of the two-pole Siemens 
type, with drum armatures 14iin. diameter and 24in. 
long. These are wound with 500 turns of ‘400 by 
078 conductor. The magnets ate 24in. hy 10in. in sectien, 
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The armature resistance is ‘1810, while the resistance of 
the whole locomotive is 1650. No. 17 locomotive contains 
motors of the two-pole Edison-Hopkinson type, with 
Gramme ring armature of 17}in. diameter and 20in. long. 
Except in the length of the armature and in the field these 
motors are practically the same as those of No. 12 locomo- 
tive. The armature resistance is ‘3150, and the whole 
locomotive ‘850. 

Dynamometers.— Some sort of dynamometer was found 
necessary in the earlier tests of the static pull, and the 
author describes the type used, and its defects. These 
were internal friction, which prevented small readings being 
accurate, and also the awkward size of the apparatus. It 
was therefore necessary to design a compact dynamo- 
meter in which the internal friction was a minimum. 
This was effected in the design shown (Fig. 3), which was 
inserted in the train draw-bar cradle in the place usually 
occupied by the spring. The available space in this 
cradle was limited to 6in. across, and even if a larger 
cradle had been made, the clearance between the centre 
of the draw-bar and the conductor at the crossings 
would have prevented anything greater than a 6in. 
diameter being used. The difficulty was again increased 
by having to allow a 1jin. hole in the centre to take 
the shank of the draw-bar. The containing vessel or 
chamber was a cast-iron ring 5Zin. in diameter, with a 
lij$in. hole in the centre. A recess lin. wide and 
lin. deep was turned in the face, and two steel rings 


were screwed on to make the joint between the face |’ 


Fig. 8. —Hydraulie Dynamometer for Carriage. 


and the diaphragm. The circular ring and cap exerted 
pressure on this diaphragm. This was transmitted to 
the water, and its amount was recorded on the gauge. 
This form, which we may call the train dynamometer, 
gave very satisfactory results, but it was found incon- 
venient to have the dynamometer fixed permanently 
(during testing) in the train draw-bar. In order to get 
the dynamometer on the locomotive draw-bar the design 
had to be completely altered, on account of the space 
available. The same idea was retained, but two 
diaphragms were employed with a passage between the 
chambers. The dimensioned sketch (Fig. 4) probably makes 
further description unnecessary. In actual working, this 
locomotive dynamometer gave even better results than the 
train dynamometer. Considerable difficulty was experienced 
in finding a suitable material for the diaphragm. Very 
thin sheet copper was first tried, but the sudden and 
uneven jerks tore the copper close to the joints. 
Plain indiarubber about Pin. thick was next used, but 
with this it was difficult to make a joint, as when 
the rings were screwed up sufficiently to make a joint 
to stand a pressure of about 200lb. per square incb, 
the rubber expanded considerably and raised a bulge in the 
middle, which affected the working of the dynamometer. 
Rubber insulation with wire gauze failed, owing to the wire 
gauze cracking close to the joint and piercing the rubber. 
A diaphragm of rubber and canvas insertion was next 
employed, and so far has proved satisfactory. Calibration 
curves of these dynamometers were obtained in each case 
by testing the dynamometer in position on the respective 


draw-bars with a spring balance and lever, with knife-edge 
bearings. In the case of the train the necessary pull was 
exerted by a screw between the train and a fixed point. 
With the locomotive the draw-bar was attached to a fixed 
point and varying currents were used ; then the locomotive 
Static pull was checked at the same time, and compared 
with the pull as tested by the first dynamometer. 

The first experiments carried out by the author were on 
the effect of varying the starting current on the accelera- 
tion of tbe train and the running speed. These experi 
ments were conducted with the object of determining if 
there existed any particular value of the tractive coefficiency 
per ton pull at starting and while running which would 
give a minimum time between stations combined with a 
maximum efficiency for the energy expended. For this 
purpose two complete round trips were made under ordi- 
nary running conditions, the only exception being that in 
the first trip the starting current was limited to 100 amperes 
and kept steady by the regulating switch until all the 
resistance was cut out, and the current commenced to 


FIG. 4.—Locomotive Dynamometer. 


drop on account of the back E.M.F. of the motors. 
The second trip was made with a starting current 
of 120 amperes, the third with one of 140 amperes, 
the fourth with 160 amperes, and the fifth with 
180 amperes—starting from each station, and main- 
taining these various currents steady, as in the first 
case, until the back E.M.F. brought the current down. 
After giving the results, the autbor draws conclusions from 
those obtained between the Elephant and Castle Station 
and the Kennington Station. On this section, for start- 
ing currents of 100, 120, 140, 160, and 180 amperes, 
the velocities are 15, 14, 14:5, 14, and 1475 miles per 
hour respertively ; the difference in the speed attained 
is more marked at this station than the others, probably 
on account of the rising grade on leaving the station. 
The mean speed is 1405, but generally it seems 
to be independent of the value of the starting 
current. There is, however, a difference in the time 
taken to attain this velocity, the time decreasing as the 
starting current is increased—viz., 60, 50, 45, 40, and 45 
seconds for current values of 100, 120, 140, 160, and 180 
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amperes respectively. It will be noticed that this relation- 
ship decreases as the higher values of current are reached ; 
this is caused by the current falling off more quickly for 
higher values, the average current during the start being, 
therefore, much below its proper value. An inspection of 
the speed and current curves makes the reason clear ; as the 
current or tractive force per ton is increased the accelera- 
tion (in feet per second 995 second) becomes greater, and in 
consequence the back E. M. F. of the motors prevents the 
initial value of current being maintained until the train has 
received its velocity. 
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FIG; 6. —Locomotive No. 15. 


Motor Tests.—The author then proceeded to investigate 
conclusions he had arrived at to the effect that the actual 
draw-bar pull at starting does not correspond to the hori- 
zontal effort at the tread of the wheel as obtained by the 
Prony brake. He found that the draw-bar pull was only 
about 75 per cent. of the actual tractive effort at the tread 
of the wheel of the motor. In order to find where the 
difference lay, several tests were made under various con- 
ditions. With the aid of a Prony brake the motor was 


o 
8 


FIG. 7. Testa of Motor of Locomotive No. 15 under Different Conditions. 


first tested lying on its back, with the weight of the arma- 
ture and wheels on the bearings, as in the case of an 
ordinary stationary motor, Currents varying from 15 to 
170 amperes were passed through the motor, and the voltage, 
speed, torque, and current were observed ; from the torque 
the tractive force in pounds at the tread of the 27in. 
diameter wheel was calculated; this tractive force and 
current being plotted gave a straight line (A, Fig. 6), 
15 amperes being the amount taken to start and run the 
motor light. The speed and voltage need not be taken 
into consideration for our present purpose. The MON 


661 


draw-bar pull of the locomotive on the level rails was next 
obtained by coupling, first a dynamometer, and afterwards 
a spring balance, between the draw-bar and a fixed point, 
this giving a condition of affairs similar to a train 
starting from dead rest. It may be mentioned, however, 
that the current necessary to just start the light loco- 
motive was 50 amperes (the result of about 30 trials), the 
dynamometer being of course uncoupled for this test. 
The least current with which the locomotive would exert 
a pull that could be measured with tolerable accuracy was 
60 amperes, the pull being 300lb. The current was then 
increased to 200 amperes by steps of 10, and the pull in 
pounds was noted. This static draw-bar pull was measured 
under several conditions—viz., backwards and forwards, on 
clean rails, rusty rails, and rails that were fairly worn, with 
two different hydraulic dynamometers, and with a spring 
balance and lever—the results in every case agreeing within 
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The curve plotted (Fig. 6) is the 


the errors of observation. 
result of quite 200 observations. It is worth recording, 
however, that better results were obtained with the spring 
balance for the lower readings on account 5 the friction 
between the piston-rod and gland of the dynamometer. 
Comparing the tractive force at the draw-bar (Fig. 6) with 
the tractive force at the tread of the wheel in the Prony 
brake test, we can see there is a difference between these 
two curves of 620lb. at 60 amperes and 800lb. at 150 
amperes ; taking the mean, there is thus a loss of over 
700lb. to be accounted for. It is well known from steam 
railway working that the friction of bearings at sterting is 
many times that obtained in running, due no doubt to the 
fact that the film of oil that exists between the surfaces of 
the axle and brass when the axle is at rest is squeezed out, 
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Fig. 9.—Locomotive No. 17. 


and the surfaces are in metallic contact. With a view to 
determine whether this loss of 51lb. per ton was all due to 
the above cause, further experiments were made as follows: 
One of the motors was tested lying on its back, as in the 
Prony brake test, but the armature was only allowed to 
make a small fraction of a revolution—in fact, it only turned 
an amount allowed by the elongation of the spring of the 
balance (Fig. 7); in this manner the static pull at che tread 
of the wheel was measured, with currents varying from 
30 to 180 amperes, the current increasing by steps of 10. 
The result of several such trials, some beginning with high 
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currents and coming down, are given by Curve C (Fig. 6). 
There is a difference of 120lb. between Curves A and C at 
50 amperes, and of 280lb. at 150 amperes. It would seem 
as though the increased loss of 160lb. at 150 amperes was 
caused by the a pull of the field magnets on the 
armature (due perhaps to the armature being slightly out of 
balance magnetically with respect to the field), tending to 
further squeeze out the oil for higher values of current, this 
squeezing out of oil being opposed to a certain extent by 
the revolving armature in the Pony brake test keeping the 
bearing properly lubricated. In order to find the loss due 
to the weight of the magnets a test similar to the last was 
made, but in this case the motor was allowed to work on 
its outside bearings or axle boxes, the motor being kept in 
a vertical position, as shown by sketch (Fig. 7). In this 
manner the total weight of the armature and magnets was 
borne by the outside bearings, and the additional loss due 
to the weight of the magnets was obtained, the results 
plotted giving Curve D (Fig. 6), which shows 360lb. less than 
C for all values of current, indicating that the loss due to the 
additional weight of the magnets is constant. If we 
now assume that the friction in the motor bearing is 
proportional to load, the additional loss due to the weight 
of the locomotive cab switches, resistances, etc., is 350lb. 
The total loss then between the static tractive effort 
with the motor lying on its back and the draw-bar pull 
should be 710lb. This loss as actually measured and 
shown by the vertical distance between the Curve C 
and the draw-bar pull is about 700lb. Having to some 
extent accounted for the loss between the tractive force 
at the tread of the motor wheel and the draw-bar pull, 
the question then arose, What is the draw-bar pull 
when the locomotive is running on the rails? Taking the 
value of the draw-bar pull from the Curve B for 60 amperes, 
the average value of current during a run between stations 
showed that this pull, 300lb., was not sufficient to overcome 
gravity alone, not to speak of other resistances. Clearly, 
then, the pull exerted in running must be considerably 
greater than that exerted at starting for the same value of 
current. An attempt was made to analyse this by further 
tests in the shops, but without success. Tests were made 
in a similar way with No. 12 and No. 17 locomotives, and 
the results are plotted on Figs. 8 and 9. 


( To be continued. ) 


Tux DISCUSSION. 


Mr. J. W. Swan, the president. occupied the chair at a meeting 
of the Institution of Electrical Engineers held on Thursday, the 
18th inst., when Mr. McMahon's paper was discussed. 

Mr. C. E. Grove said that although they accepted the author's 
results with respectful gratitude. yet when he left the facts and 
begau to explain them, and, still more, when he went to broad 
theory, he was not quite so happy. He criticised the way in which 
the term draw-bar pull had been introduced, remarking that this 
had not been treated by Mr. McMahon with the precision they 
might have expected. Quoting the paper, he called attention to 
the statement that ''experience shows that the actual draw-bar 
n- at starting, as measured by a dynamometer, is only about 

3 per cent. of the actual tractive effort at the tread of the wheel 
of the motor ;" and Mr. Grove pointed out that further on the 
author, still dealing with the same subject, said that at, 
Kennington at five seconds after starting the draw-bar pull, as 
shown by the dynamometer, was 1,075lb.” There appeared to 
be some confusion on these matters. Proceeding to enter 
upon further criticisms, he said the author had mentioned that 
between Stockwell and the Oval the average draw-bar pull was 
268lb. for an average current of 36:8 amperes at an average speed 
of 18:4 miles per hour (during the running period). The average 
tractive force due to acceleration, plus or minus gravity, waa 
8:36lb., leaving 259°7lb. as the tractive force at the draw-bar of 
the locomotive on the level at a constant speed. From the Prony 
brake test the tractive force at the tread of the wheel for a current 
of 36:8 amperes was 340lb., leaving 80lb. as the locomotive losses, 
in which are included journal and rail friction and air resistance.” 
Surely, said Mr. Grove, rail friction and air resistance were not 
locomotive losses. Having criticised the Prony brake test and 
referred to other poiute suggested by the paper, he proceeded to 
deal with the curve diagrams, and then, reverting to the earlier 
part of the author's observations, in which reference was made to 
the attempt to obtain the effciency of No. 15 locomotive under 
actual running conditions, he took exception to the following 
passage: ''That the tractive effort at the tread of the wheel as 
calculated from the teste of the motor with a Prony brake was the 
same as the draw-bar pull, the locomotive hauling a load came out 
with an efficiency of over 100 per cent." "There muet, Mr. Grove 
said, be some error in regard to this, either in the figuring or in 


making the measurements. He concluded by referring, as a 
matter of personal experience, to the difficulties of taking accurate 
results, 

Mr. A. M. Taylor was afraid he could hardly do justice to the 
paper from one point of view, as he had not had time to consider 
it. Three years ago he took up this matter of tractive resistance, 
and he was rather surprised to find that his results differed 
materially from those of the author. The first discrepancy he 
noticed between their resulte was with reference to locomotive 
No. 15. Having explained the nature of this, he referred to other 
divergencies between his figures and those obtained by Mr. 
McMahon. 

Mr. W. M. Mordey, having congratulated the author on the 
valuable results obtained, expr a hope that some of theee 
would be criticised that evening by their American friends, who 
had had so much more experience than they themselves on many 
points. He was particularly pleased with the controller the 
author had shown, as it worked well, and yet was a radical 
departure from the American practice. He had been thinking 
over the question as to why this controller worked well without a 
magnetic blow-out, and thought the explanation was probably 
this: that the current was always switched off when the motors 
were running at full speed. In the case, however, of ordinary 
tramway work, it was very frequently necessary to break a current 
at low speeds, which set up a much more destructive sparking. In 
1886, in some remarks before this Institution, be had called atten- 
tion to the fact that much heavier sparking occurred when 
interrupting the current of a generator than when breaking that 
of a motor. 

Mr. Clark intimated that he 
writing. 

Mr. R. P. Brousson said he had listened with very great 
interest to Mr. McMahon’s paper, and appreciated the amount of 
work this represented. He quite agr with the author as to 
the necessity of taking frequent readings. He (Mr. Brousson) 
had recently been making experimente in America on the trial 
locomotive for the Central London Railway. In this case they 
had used an oil dynamometer to measure the draw-bar pull, and 
had found it necessary to take readings of this and of the elec- 
trical quantities every two seconds. He did not consider that the 
maximum acceleration given by the author of 1:46 was high. On 
the elevated railways in Chicago an acceleration of 2°25ft. per 
second per second was used without inconvenience to the 
passengers. On street-car service considerably higher accelera- 
tions were met with in America. The passengers did not feel a 
high acceleration 80 much as the sudden change in that accelera- 
tion. Mr. McMahon was to be congratulated on the results he 
had obtained. 

Prof. Smith referred to the tribute of gratitude and admiration 
that was due to the author for the immense amount of work 
the paper represented—this tribute, which was very greatly 
deserved, coming from everybody interested in the subject. It 
was not only the work represeuted by the taking of measure- 
ments and experiments, but in this case the work done in 
making calculations from these experiments was even greater 
than that involved in taking the actual measurements themselves. 
In the present case the results were taken at five seconds’ intervals, 
and therefore there was the possibility of very much more refine- 
ment of calculation. "That such refinement bad been aimed at 
with all the labour attendant upon it was shown throughout thoee 
diagrams ; the strange shapes the acceleration curves took in all of 
them were the results of laborious calculations. He himself had 
frequently advocated the absolute neceasity of taking obeervations 
at very frequent time intervals in investigating this subject, and 
was very glad to have beard, at least in one case, of two seconds’ 
intervals. He did not think this was too close, his idea being that 
they should goa good deal closer even than that. He thought 
that acceleration could be with nicety in instrumental design 
measured with as great accuracy, perhaps greater, than velocity. 
(Prof. Perry: Greater.) He quite agreed with Prof. Perry, and, 
he might add, with greater ease in avoiding errors In the course 
of his criticisms he said the difficulty of understanding the paper 
had been increased by vagueness of expression throughout. For 
instance, with regard to draw-bar pull, a very unneceesary amount 
of doubt and difficulty was carried on throngh a good many parts 
of the paper before the author seemed to recognise the immense 
importance of acceleration. He concluded by offering further 
criticisms. 

Prof. C. A. Carus Wilson was very much obliged to Mr. 
McMahon for his attempt to solve the problem of air resistance 
in tunnels. They were not, however, told what the air resistance 
experienced by the locomotive itself was, and when the author 
published his paper he (Prof. Carus- Wilson) would be glad if he 
could add any information on the point, because in tunnels the 
friction on the sides of the cars was a very small proportion of 
the resistance to the whole train, and i£ Mr. McMahon posseased 
any further data—anytbing to add with respect to the air resist- 
ance encountered by the head of the train—thie would be of great 
value. Having dealt with other pointe suggested by the paper, 
he thought the author should be congratulated on what he 
had done with respect to field shunting as a means of control. 

Mr. MoMahon, in his reply, said he was very flattered with the 
way in which the Institution had received the paper. If he had 
been more particular in the way in which he used the phrase, 
‘‘draw-bar pull,” he might have saved a great deal of discussion. 
He then proceeded to explain the experimental means he took to 
find out what result was obtained in pulling a train along, and 
having referred to Fig. 17 and to p. 13 of the paper, he explained 
that the actual pull measured by the draw-bar was obtained from 
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experiments made practically at rest and on the level. Having more f Assets. £ s.d. 
fully explained himself in regard to other points raieed during the Investments, premium Iud. esee ĩðͤ ois a ex e es 213 0 3 
discussion, he proceeded to deal with Mr. Taylor’s comments. Ditto, S jubilee funlilii . . 163 8 0 
With reference to what had been noticed by Mr. Mordey, he | Ditto, genera fn!“ ³ 2,582 19 4 
himself had noticed that the difference in sparking found when | Furniture account (as per last balance- 
switching off a motor or a dynamo was very great indeed. After sheet q . * ; —L(t . 4 . £218 10 0 
explaining the reason why no magnetic blow-out was used in the Add new stand for index drawer......... 211 0 
controller, he referred to Mr. Brousson's allusion to the 1°46 accele- | Add new stand for bust of Sir Charles 
ration. This, it was thought, was high enough, as if the stoppin Brighb. ...... .. . . one 2 2 
was effected at a greater rate persons travelling complained o "T — 336 
being thrown against each other. If this was the case in stopping, | Stock in hand of Institution Journals — 
it would naturally take place also in starting. Therefore no good Ronald’s catalogues, etc., as per last 
would be derived in spending energy in starting too quickly. As balance-sheeb...... . . . .. . . . . ... 409 12 0 
to Mr. Brousson's remark respecting the acceleration not being Cost of additions in 189999. 65 0 0 
uniform, he explained that Diagram 37 was one of the earlier 
of theee, and he would refer him to Fig. 47. He (Mr. McMahon) 474 12 0 
also thought that simplicity in the controlling arrangements was | Less amount realised during the year 120 2 1 : 
almost the first thing that should be aimed at. Having replied to E ———— 33 9H 
Prof. Smith, he next turned his attention to Prof. Carus- Wilson's | Books, pictures, etc., other than the 
enquiry as to the air resistance on the front of atrain. This, Mr. Ronald's Library (as per last balance- 
McMahon said, was a very difficult result to arrive at, and he then sheet) . . .... . . . . . f ' Zn 1207 0 7 
proceeded to describe the method employed in carrying out his | Add value of books and periodicals since 
experiments to attain this end. purchased, and cost of binding . . . 17 10 3 
he President said he was sure all present would agree with | Ditto, presented.... . . . . . 43 0 0 
him that they were greatly indebted to Mr. McMahon for having . ; — — 1,907 10 10 
placed before them his most interesting and valuable paper, repre. | Sundry debtors for advertisemente in the Journal ... 14 7 0 
senting as it did an immense amount of painstaking work on a National Telephone Company's deposit ... . . . . . . .. 010 0 
subject of very great importance, and at a very opportune moment. Suspense accounts (Cooke’s manuscripts, etc.)......... 25 4 1 
Up to the present time they had been singularly backward in the | Cash balances at bankers ................. £381 14 6 
means they had employed in using electricity for traction. He Petty cash account... . 69 0 2 
had noticed that the chairman of the committee of the House of 450 14 8 
Commons, in dealing with the question of the London railways, pee 
had put in the form of a question, ‘‘ Are there not a large number £5,295 7 7 
of underground electric railways in the air at this moment?" By RECEIPTS £ ad. 
doing so the chairman of the committee conveyed the fact that they | Annual subscription. . 4,083 0 6 
did appear to be awaking up to the importance of electric traction, | Entrance feoe s . 646 11 6 
and Mr. MeMahon's paper came, as he had already said, at a most | Advertisements in the Journal . . 75 0 0 
opportune moment. It had elicited a most interesting discussion, | Publishing fund... . . . . . . . 110 
and constituted an important addition to the records of tbe | Dividends oninvestments: premium fund, £8. 13s. 9d. ; 
Institution. Having suggested that their appreciation should be telegraph jubilee fund, £6. 7s. 6d.; life composi- 
conveyed to the author formally by acclamation (a suggestion tions, £143. 8s, ld.; general fund, £84. 17s. 2d. .. 243 6 6 
which was cordially responded to), the president concluded his | Interest on cash on deposit . .. 9 5 0 
observations by announcing the date of the annual general meeting — — 
of the Institution, which was arranged for last (Thursday) evening, £5,058 4 6 
SAI a EXPENDITURE. E s. d. 
Salaries ............ FFC ie 15 : 
Retiring allowance .................. . 4 
INSTITUTION OF ELECTRICAL ENGINEERS. | Accountante’ fees ... Mr 10 10 0 
Shorthand reporteerõru . ã . ẽ . 63 0 0 
: f ; Attendance, refreshments, and petty expenses con- 
The annual general meeting of this Institution was held n nected m evening meetings B E T N 99 12 3 
last (Thursday) night at the Society of Arts, John-street, | Printing, illustrating, and advertising Journal, £731. 
Adelphi. As no nominations were received other than | G 2. 4d.; less cost of copies taken into stock, £65... — 666 12 4 
. Í à General printing and stationery .................... 356 13 0 
those announced at the ordinary meeting on April 27 these | Insurance. . . q 7 5 0 
were elected, so that the following constitute the Council | Cost of experiments in connection with wiring rules 10 2 6 
and fill honorary offices for the ensuing year : Office rent, electric light, and firing...................... . 409 12 1 
i General office expenses: sundries, £139. 15s. 6d.; 
President —Prof. Silvanus P. Thompson, D. Sc., F. R. S. postage of Journals, notices of meetings, etc., 
Vice-Presidents —Prof. John Perry, D. Sc., F. R. S., W. E. £382. 48.; cost of illuminated address to M. 4 
Langdon, James Swinburne, M. I. C. E., Robert Kaye Gray. Gramme, £5. 58.; cost of wreath for the late Mr. 
Members of Council — S8. L. Brunton, Major P. Cardew, R. S., Latimer Clark (past- president), £5. 58.; cost of 
Prof. J. A. Ewing. F. R. S., W. P. J. Faweue, M. I C. E., John | _ redecoration of library and offices, £39. 14s. 2d. ... 572 3 8 
Gavey, Robert Hammond, M. I. C. E., A. J. Lawson, P. V. Luke, | Petty expenses of local honorary secretaries...... ... a 317 8 
C. I. E., E. Manville, W. M. Mordey, J. S. Raworth, M. I. C. E., Bank charges e e eene ——ꝗ—hð * I Pe 1 6 11 
R. P. Sellon, A. A. Campbell Swinton, Herbert Taylor, M. I. C. E., Conversazione expenses (irrespective of printing and 
Charles Henry Wordingham, M. I. C. E. M aad e (1590 7 aad 18078) — ———Q 118 i a 
sociate Membe r remiums 7 an S 
0. U. . eee eee neee Sience Abarai ces cereo 624 17 3 
Honorary Auditors—Frederick C. Danvers, E. Garcke. 4,531 11 0 
5 Treasurer — Prof. W. E. Ayrton, F. R. S., past- | Balance carried to general fund . .. . . . . . . 526 13 6 
Honorary Soticitors—Messrs. Wilson, Bristows, and Carpmael. £5,058 4 6 


At the same meeting the accounts for a period of 15 
months were presented for adoption. These are as follows: 


BALANCE-SHEET, Dec. 31, 1898. 


Liabilities. £ sad. 
Premium funk 213 0 3 
Telegraph jubilee fund . 163 8 0 
Life com positions — balance uninvested .................. 173 0 6 
Subscriptions received in advance ............ messes. ... 6417 6 
Salomons scholarship fund—balance of income 
%% / EAT E AS l4 4 6 
Building fund—balance uninvested ........................ 1 2 1 
Sundry creditors ........ ER 46 17 7 
General fund—balance as per last 
accounts ã £4,549 3 8 
Add estimated value of books, etc., 
resen ted e 43 0 0 
Add excess of receipts over expenditure 526 13 6 
5, 118 17 2 


Less amount transferred to build- 


ing fund as above e 500 


£5,295 7 


ay 


0 0 
—————— 4,618 17 2 


The life compositions account shows investments amounting to 
£4,239. 9a. 6d., while the Salomons scholarship fund stands at 
£2,126. 19a. 3d. The building fund account has now reached a 
grand total of £5,277. Os. 6d. 


The following were the candidates balloted for : 


Member.—Mra. H. Ayrton, 41, Kensington Park-gardens, W. 

Associate Member.—Captain G. P. A. Ackworth, R. E., 9, Kings- 
wood-villas. New Brompton, Kent. 

Foreign Member.—Colonel F. Peecetto, Turin, Italy. 

Associates. —P. F. Anley, 2, Venetia-road, Ealing. W.; A. E. C. 
Burgess, 127, Fordwych-road, West Hampstead, N.W.; J. Gray, 
5, Allan-street, Dalmarnock. Glasgow; E. B. Greenall, 20, Peel- 
street, Nottingham; W. C. Grinyer, Science Buildings, Tunbridge 
Schools; C. H. Hainsworth, Woodleigh, Millhouses, Sheffield ; 
J. S. Plumtree, Messrs. Wright's Finishing Company, Carlton- 
road, Nottingham ; R. C. Roberte, 26, Russel-road, Kensington. 

Students. —L. A. Creasy, 60, 8 West Kensington, 


W.; J. T. Haynes, 43, Brownswood-road, Finsbury Park, N.; 
R. H. Logan, 31, Hamlet- road, Chelmsford ; G. W. Mayne, C. H. 
Millar, and W. T. Wheeler, Faraday House, Charing Cross- road, 
W. C.; T. P. Miller, Merlewood, Grange - over Sands, Lancashire ; 
Captain W. J. Underwood, 4, West Park- road, Newport, Mon.; 
F. P. Williams, 32, Hamlet- road, Chelmsford; F. N. Younger 


Hillside, Moulsham, Chelmsford. 
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ANY PRINCIPLES OR NOT? 


There is an old Oxford wheeze which winds up 
with ‘the same old tale." Unfortunately, or, 
perhaps, fortunately, mankind has to preach the 
same old tale again and again in many directions, 
not the least important of which are those of a 
purely business character. The text of most busi- 
ness men is “ expediency and self-interest,” and a 
good text it is, but the following out blindly its 
teachings is sometimes apt to lead astray, or, rather, 
to lead away from undying principles. Since the 
introduction of municipal authorities into the posi- 
tion of central-station owners, a more or less mild 
controversy has been going on as to what the 
authorities should do with their profits, if any. 
With one accord two of our contemporaries dance 
on the boards as temptresses to the song of Profits, 
profits, and aid to the rates," before the guileless 
one has fallen to the voice of the charmer: after- 
wards their song is somewhat different ; but then it 
is always thus. Our contemporaries must be right 
because they act as if they claimed infallibility, and 
of course, being both judge and jury too, there is 
none to gainsay. At any rate, no one can read 
their pages without wondering at the height and 
depth of their knowledge, even to the erudition of a 
Max Muller in philology and grammar, and to the 
combined wisdom of a Kelvin, Rayleigh, and Lodge 
in physical science. But enough; we venture with 
many misgivings, and a shrinking from the lash ot 
scorn that is to come, to hint that two songs with 
opposite teachings cannot be right. The ten- 
dency of the teaching and preaching before a 
municipality takes up the burden is well known. 
Let us examine the teaching after. Compare— 
though comparisons are odious—the working of a 
company with that of a municipality.. The subject 
is touched broadly, many details being left to tht 
imagination. It is usually assumed that the capital 
is obtained more easily and more cheaply by a 
municipality. That is not always the case. The 
authorities are always put to certain heavy expenses 
which often do not come prominently before those 
who haste to make comparisons, and if the company 
pays no promotion money, has no promoters' shares, 
or other similar arrangements, its capital — of 
course we refer to first-rate concerns—is usually 
over-subscribed, and the expense of getting it is not 
more than that of an authority Our remarks, 
however, are intended to deal more with the after- 
work. Assume designs, work of installation, and 
organisation equally good. Assume revenue satis- 
factory, and the balance on the right side. What does 
each party do with its balance? The company in its 
balance-sheet depreciates its property, but does not 
decrease its capital. It pays its shareholders a 
dividend, and maybe puts a small sum to reserve. 
It does not always make even slight alterations or 
additions out of revenue, but adds to capital. Just 
one word as to reserve. Few companies form a 
reserve from principle,“ though they may do so 
from policy. Then, again, much that a company 
does is far from being compulsory. If it can, it 
does; if it cannot, why it does not. That is a 
vital difference between the company and the 
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authority. With one it is may, with the other 
it is“ must." Another fundamental difference is 
that with a company the matter is wholly and 
solely one of business. Its charges are as high as 
they can be without injury, while we contend 
the work of the authority ought not to be carried 
on as a business, but in a very different fashion. 
These charming songstresses sing to a different tune, 
and we well know that for the moment any remarks 
we make will have little impression. The song is 
now that the balance-sheet of the authority should 
provide for the payment of interest—a compulsory 
payment ; for the repayment of capital—again com- 
pulsory ; for depreciation of plant; for reserve; and 
above all this, get a good lump sum in reduction of 
the rates. The last three items require the most 
careful handling. The examination of a good many 
balance-sheets of companies shows that depreciation 
does not run on all fours with compulsory repayment 
of eapital. A large reserve is unbusinesslike in a 
company not over-capitalised. If its share capital 
is mostly watered stock, if it is burdened with 
promotion money and shares, then a reserve is 
needed to keep the Stock Exchange quiet, otherwise 
the only reserve that is needed is one to make right 
an unforeseen breakdown. Asa rule, the extraordi- 
nary breakdowns that occur in central stations are 
few, and hence the amount of reserve needed is 
small—in fact, the better plan would probably be 
insurance against breakdown. The whole matter 
comes to this. A much heavier burden is laid 
upon the shoulders of the consumers in the 
early days of the undertakings than ought to be 
laid. They pay these profits; they repay the 
capital, and, if depreciation also goes on, repay it 
in half time; they pay the reserve or the insurance, 
and they pay the aid to the rates.” Poor 
downtrodden consumer! It is his credit that the 
fathers of the town trade upon ; it is his pocket they 
pick to please the gallery, and to assist the work of 
the temptress whose cry is, Profit! profit!" to his 
own undoing. Fie upon those intellectual technical 
papers who pretend probity and straightforward 
criticism ! If they favour municipal socialism, let 
them plainly declare it and glory in the cry. That 
would be honest, but even then they might temper 
their exactions to the shorn lamb. As it is, they 
are trying to induce municipalities to follow a policy 
which is much harder upon the municipal consumer 
than it ought to be. The question may fairly be 
asked, What are the principles which guide them in 
making these suggestions ? 


—— 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs that both be heard." 


RE NERNST'S LECTURE. 


SiIR,—4As an old reader, and seeing that I have the 
Boersen Courier before me, I trust you will favour me by 
inserting one important extract, anent Nernst's lamp, from 
it—viz., “Prof. Nernst’s lamp will neither supersede incan- 
descent lamps nor arc lamps, but will serve as à welcome 
addition to both of them." These words were uttered by 
the chairman, Mr. Rathenau, at above lecture, and, in 
proof that he knew what he was saying, let me point out 
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that he is a most clever electrician and the author of 
several works on electrical matters. He is also the 
director-general of Allgemeine Elektricitats - Gesellschaft, 
the company who purchased the European rights of 
Nernst’s lamp, and would naturally say as much in favour 
of it as he could. Now, Sir, compare this expert's 
utterance with Mr. Jas. Swinburne’s premature declaration 
when he lectured on the above on Feb. 8 last. Here are 
the exact words: Once the Nernst lamp becomes so 
general that systems of distribution are laid out to suit 
it instead of to suit the carbon lamp, the carbon lamp is 
practically out of the running." These extracts will prove 
which of these gentlemen are to be relied upon. Personally, 
I pin my faith to Mr. Rathenau, because when he uttered 
the above words he was desirous to point to improvement ; 
besides, he well knew that a naked flame" was incapable 
of revolutionising the electric lighting world, but Mr. 
Swinburne's “ booming war whoop against carbon lamps 
was uttered but a month before the prospectus of Nernst 
Light, Limited, appeared. Then we found they wanted 
money to apply for patents in countries where patent laws 
are unknown. Small wonder the flotation was unsuccessful ! 
As for the incandescent lamp being out of the running, it is 
whispered in Institute circles that one will shortly be 
introduced that will supersede even the epoch-making 
Nernst lamp, so there is every prospect of the enclosed 
light remaining in the running.“ — Yours, etc., Lux. 


MOTORCAR NOMENCLATURE. 


SIR, — As the above question is continually cropping up, 
and many suggestions have appeared of late in the leading 
technical journals catering for the new motorcar industry, 
it is evidently a matter which should be fully ventilated, 
especially as the ''automobile" industry in the future 
cannot fail to become as important as our railways, tram- 
ways, and omnibus organisations bave become of late years 
both from an industrial and financial point of view. It, 
therefore, behoves all who are engaged as pioneers in the 
development and success of “ self-propelled road vehicular 
traffic" to have a solid base upon which to build up 
the industry. We should, therefore, as a body fix 
upon suitable names and descriptions of the various 
types of vehicles used and methods of working them, 
with a view to educate and properly initiate the million 
as to the merits of the different systems being introduced, 
and by this means leave the public to judge for themselves 
the type and system of vehicle best suited to their special 
requirements. 

Self-propelled road vehicles have undoubtedly come to 
stay, and the demand for this class of vehicle is on the 
increase, as the various types and systems being introduced 
for both pleasure and business purposes clearly show, the 
propulsion of which is carried out either by the aid of 
electricity, petroleum, steam, or compressed air. Hence 
my object in making a few suggestions at this juncture 
with a view to formulate a plan and decision relative to the 
matters in question. 

Personally, as is well known in the trade, I am a staunch 
believer in electric propulsion for more reasons than one; 
but as oil, steam, and compressed air all have spheres of 
usefulness, I say by all means let them all come," and 
thus give every system of self-propelled road vehicles a fair 
trial; and the one which proves itself the simplest to handle, 
the most economical in working, and safest to drive, and 
best suited to tastes of the million, whether the power be 
electric, petroleum, steam, or air, is the one which will 
carry the flag of fortune in front of it by securing the 
lion’s share of the motorcar and automobile industry. I 
must confess I was never particularly struck with the early 
names given by some pioneer workers to their vehicles, 
such as “ horseless cars, autocars, motorcars,” or, as the 
Freuch call them “ automobiles," for the simple reason they 
do not disclose the class of power used. Therefore some 
18 months back, when introducing the “ Riker electric 
system ” of American motorcars into England, in order to 
distinguish this system, my firm decided to call the Riker 
cars “ self-propelled electric vehicles." The Press caught on 
to this title quickly, it being described as_ something new 
and distinct to other systems described. ( Although the title 
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is a fairly good one, and has become fairly popular, I begin 
to think it is too long, and can therefore be improved 
upon, especially as there are now four competitive systems 
in the market ; and with a view to clearly distinguish one 
system from the other, and in order to educate the public 
as to the merits and working of the four separate methods 
of propulsion, I would suggest, subject to the approval of 
the trade and the Automobile Club, that the different systems 
should be described thus: for electrical self-propelled 
vehicles of all kinds I would suggest as a distinct class that 
they simply be called ‘“electromobiles” ; for oil motorcars 
of all descriptions I would suggest the name of 
" petromobiles? ; steam-driven vehicles should be called 
“gsteamobiles” ; and for compressed-air methods of pro- 
pulsion I would suggest airomobiles "; and as a distinctive 
type for any special class or type of vehicle it would be 
easy to add a prefix, such as electromobile-cabs," or perhaps 
better still for shortness’ sake, call it an “ electro-cab, electro- 
victoria, electro-phaeton, electro-brougbam, electro-dogcart, 
or electro-van," as the case may be. The same would apply 
to “ oil-motor systems,” as petro-cabs, petro-carriages, petro- 
vans, etc., whereas for steam systems, and for shortness’ sake, 
the words steam-wagons, steam-buses, steam car or lorry 
or dray " could be used, and so on according to the type of 
vehicle used; and then, if such or similar titles were decided 
upon, all the public would have to ask is What system of 
propulsion is this!“ and the answer would be, Electro,” 
Petro, “Steam,” or “ Airo.” By this means complica- 
tion would be prevented and time and money saved in 
giving long and exhaustive descriptions of each one’s 
systems, as now. All three-wheeled vehicles I would 
suggest should be described as a distinctive class as 
motorettes, thus: electro-motorette, petro-motorette, and 
instead of the word “driving,” as now used for horse-driven 
vehicles, the distinctive word “ moting,” like yachting, 
ne coaching, hunting, boating, etc., would suffice, and 
soon become to be well understood by the public, and thus 
convey the mode of travelling employed. For instance, one 
would say, Gone out fora trip, orelectromoting to Brighton, 
or Gone petromoting to Birmingham, or Edinburgh. The 
word moting would be a suitable and applicable one for 
all methods of road vehicular travelling. Now as to drivers, 
instead of “coachman” I would suggest '*motorcariat or motor- 
man,” and for gentleman drivers automobilists,” as one 
would say, for instance, Captain Brown has got a good 
motorcarist or motorman who steers remarkably well,” or 
one would say in speaking of a gentleman driver, Lord 
So-and-so is a splendid ‘automobilist’; just see how he 
handles the brakes and controllers when moting down to 
Brighton in his electro-coach.” 

For VVV vehicles the word “‘stabling” is 
too horsey. “Docking, used by some motorcarists” is absurd, 
as it reminds one of tail clipping. I would suggest the 
place be called the motorage," and if this distinctive 
name is decided upon country roadside hotel proprietors 
would soon be found hanging out the usual signs, such 
as Good motorage accommodation,” Electricity supplied 
at 2d. per Board of Trade unit while you dine." Petro- 
mobilists would also find the signs, Benzine and petro 
stores, first turning to the right or the left," as the case 
may be; also notice boards, Experienced ostler engineers 
kept for repairs." If in all provincial districts hotel 
proprietors will lay themselves out for the accommodation 
of road-vehicle travellers at moderate charges, the sooner 
will the whole country benefit out of the money which will 
be expended by supporters of country trips, all of which 
tends to enhance the new and healthful automobile 
industry."—Yours, ete., ARTHUR SHIPPEY. 


* r 
ma 


THE ELECTRIC LIGHTING OF IPSWICH. 


At the last meeting of the Incorporated Association of 
i m and County Engineers, at Ipswich, Prof. A. B. W. 
Kenn y: F.R.S., contributed a discursive account of the 
electric lighting installation he has designed for Ipswich, 
which we herewith produce. Prof. Kennedy said that, in 
giving a short account of the reasons for the arrangement 
adopted, he would mention that this contained no 
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startling originalities. He was told that in doing so 
he was speaking to gentlemen who were engineers, but 
who were not electricians except in a few special cases, 
He hoped the electricians, therefore, would pardon him 
if he treated the electrical part of the matter in 4 
very elementary fashion. In the first place, for their 
electric light station they must catch their electricity. 
Might he remind them that what they had to do in this 
case was what they had to do with water? They had any 
amount of material, but it was all at the wrong pressure, 
and if they were to make any use of it they had to raise 
the pressure, as in the case of water. The dynamo was 
simply an apparatus for raising the pressure of electricity, 
in order that it might do work very similar to what water 
did when it lost head. Of course, they were quite aware 
that none of them knew what electricity was, and in that 
respect it was not comparable with water. The first point 
to be decided was the source from which they should obtain 
their power for the generation of electricity. Ipewich was 
not in a country where water power with high falls was 
obtainable. Therefore that might be put out of the 
question. It was certain in any euch case the power must 
be either gas or coal, and on the scale which was necessary 
for an electric light station coal seemed to be the best 
arrangement. Therefore he had adopted the ordinary 
system of generating power by boilers and steam-engines. 
Might he there say just a word about the question of soal 
which came in at this point—coal and the economy of 
coal? The economy of coal was a matter of great 
importance. The cost of coal was from 30 to 40 per cent, 
roughly, of the total works cost of generating electric 
energy. The total works costs were about half the total 
cost—that was, the capital charges made the other half. 
Therefore the total cost of the coal was, speaking roughly, 
15 to 20 per cent. to a corporation of the cost of the 
supply of current. He thought that was a figure it 
was very advisable for all practical men to bear in mind, 
because every now and then it was somehow thrown 
at their heads that if only they did something at their 
coal pile they could manage to save one-half or three 
quarters of the cost. He need not point out that they 
could not save 50 per cent. out of 15 or 20 per cent., and 
even if they halved the cost of the coal they were not 
going to save more than 10 per cent. Of course 10 per 
cent. saving was not to be sneezed at, but they could not 
halve the cost of the coal at Ipswich except at the cost of 
not getting their electrical works near where they were 
wanted, and it was a very easy matter to spend 10 per cent. 
in additional capital charges. Therefore they must look 
with caution and care on any schemes which involved great 
cost for capital charges and the transmission of current at 
a saving in the cost of the fuel. It was merely a matter of 
financial arithmetic. At this stage of the work of an electric 
light station came in the question of how far they could 
economise coal by using condensing engines. That was 
also a matter of £ s. d., but they were almost certain to 
save very considerably in the cost of their coal. Possibly 
they might save as much as 20 per cent., certainly they 
should have a net saving of 15 per cent. if they could use 
condensation steadily and had not to pay too much for 
water. In Ipswich he thought they would be able to save 
considerably, because at very little cost they could get as 
much water as they required for condensation. Next there 
came the question of the consideration of the type of 
engines and boilers one would use. Well, that was s 
question which would be settled by every engineer accord- 
ing to the particular circumstances of the case. He did not 
think it could be definitely said that there was one boiler 
better than all the other boilers. He dared say they all 
received periodically circulars which pointed out in glowing 
terms the advantages of a new form of firegrate by which 
was effected a saving of 50 per cent. in fuel. He presumed 
those circulars, which they all received, went in the same 
direction—that was, below the table. There were many 
good firegrates and many good boilers, but he did not know 
that there was one that was so infinitely better than all 
the others that one would use it as a matter of course. 
In large stations and places where space was of very great 
importance and a matter of expense, he thought most of 
them were in the habit of using some form of tubular 
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boiler simply for the reason that they got a larger output 
on a smaller floor by the use of boilers of the type of the 
Babcock and Wilcox, the Hornsby, the Stirling, or some 
other similar form. At places where ground was not so 
expensive, it was often advisable to economise cost and 
use the simpler form of Lancashire boiler; and if it was 
worked reasonably with good stokers, he did not think one 
boiler was better than the other. Of course, one boiler 
would give a greater output per square foot of surface than 
the other, and in most cases that was the determining 
factor in the matter. As to the particular type of engine 
one used, he had only to say he thought that they ought 
to use engines which would drive their dynamos or gene- 
rators direct—that was, without the intervention of any 
arene Belting was used a great deal a number of years 
ago; he was happy to say it had been found unnecessary, 
and consequently there was not only a quantity of belting 
they could do without, but economised space in their 
engine-room. There was a great deal of difference of 
opinion as to the type of engine to use, even with direct 
driving. In America it had become the custom to use slow- 
speed engines with large flywheels and generators of large 
diameter. They worked admirably, and there was nothing 
to be said against them from the engineering point of 
view, except that they occupied a large amount of space. 
They were neither more nor less economical All that 
could be said was that a good slow-speed engine was very 
economical, a bad one was not. And that was true of all 
engines. In this country it had been more usual to drive 
the engine direct with a high speed—that was, a short 
stroke and a great many revolutions per minute. That was 
adopted here because at the time electrical work became 
general they were fortunate enough to have one or two 
engines of high speed of a satisfactory type. He had 
adopted them, and used them with very great success 
indeed. It would not be advisable that he should enter 
upon any controversial matter as to one engine or another. 
Personally he thought the advantages in almost every case 
lay on the side of the high-speed engines and the small floor 
space occupied. He was quite aware that engineers quite 
as good as he preferred the slow speed. He ought to say 
he had had high-speed engines working for 10 years on 
electric lighting, and the cost of maintenance had been 
very small and the attention required certainly a minimum. 
Therefore the fear they had some years a nd he 
admitted at one time he shared it—that these engines 
would knock themselves all to pieces in a short time had 
proved quite groundless. It was that type of engine he 
proposed to use in Ipswich and had shown on the drawings 
sent into the Corporation. They got next to the question 
of dynamos. With apologies to those who were already 
acquainted with the s rie he could not resist the tempta- 
tion to quote Mr. Preece's account of how a dynamo worked. 
It was much the best description of a dynamo he had ever 
seen to those whom the working of a dynamo was not 
a matter of everyday practice. Mr. Preece pointed out 
that it was well known that they had always to start with 
something, and that in this matter they started with the 
knowledge that if a conductor were moved between the 
poles of a magnet what was called a current of electri- 
city would flow in that conductor. The earth was a 
magnet, though rather a feeble one, and if a man took a 
copper wire in his hands and skipped with it—if they 
could imagine him doing anything so frivolous—in the 
plane of the earth’s magnetism, north and south, a current 
of electricity would pass through that wire and through his 
body. Such a current would be infinitesimally small, but 
there it was, and they could measure it if they had 
instruments delicate enough. Instead of taking one single 
wire, however, they took a very large number of wires 
and arranged them in proper fashion; instead of taking a 
man’s movements as the source of power they took an engine 
of 50 Eb or 5,000 h.p.; instead of taking a very feeble 
magnet, like the earth, they took a very powerful copper 
magnet—there was the dynamo. Then, instead of getting 
a current which could only be measured by the most delicate 
instrument, they got a current sufficient to light all Ipswich, 
to drive all the tramcars running in the streets, and to drive 
all the knife-cleaning machines in the house of every good 
citizen who wanted power. They got, then, in the station 
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boilers of some convenient and economical type, and engines 
whose sole and only function was to provide the power to 
cause the rotation of certain copper wires within the arma- 
ture of a magnet, that armature constituting the dynamo. 
That was, however, only half the work. They had to get 
the current out and distribute it. There were various ways 
of doing that, but the way he proposed to adopt there, and 
the way very commonly adopted—he did nut suggest it 
was original with him—was by what were called feeders, 
or trunk lines, and distributors, to which customers were 
directly connected. For the sake of those who were not 
quite familiar with electrical distribution, might he point 
out that what happened was this: If they had to pass a 
current of electricity through a copper wire, exactly the 
same thing happened as if they had to passa current of 
water through a pipe—that was to say, the electricity 
encountered resistance just as water did, and the electricity 
lost pressure just as the water lost head. The loss of 
pressure depended on the amount of current they were 
passing through, just as the loss of pressure depended on 
the amount of water they were passing through. But their 
consumers, whether for power or light, required just the 
same pressure. Moreover, the Board of Trade stepped in, 
and said that the pressure should be kept within 2 per cent. 
of each side of a declared figure, therefore they were bound 
to supply to the consumers what was for all intents and 
purposes a constant pressure, quite independent of the 
loss of pressure which would occur in the conductors, which 
acted as pipes. That was why one used trunk mains and 
distributors aleo. The trunk mains were mains in which 
they could alter che pressure; the distributors were the 
mains iu which the pressure was kept constant. Supposin 

their electric light station to be here [at this point Prof. 
Kennedy drew a diagram to illustrate the trunk mains and 
the feeders], and the consumers to be conveniently arranged 
in rectangular form, that was the form in which they ought 
to be, though consumers would never get in the right 
position, a defect due to the manner in which their pre- 
decessors had laid out the streets of large towns ; therefore, 
they had to take out the feeder lines at different lengths to 
supply consumers, though all had to get the same pressure 
whether near to or far away from the central station. 
Therefore, they ran out trunk mains from the station to 
various points of differing lengths. Supposing they wanted 
a pressure of 100 volts at two places, and one trunk main was 
much longer than the other, they would make one main of a 
smaller section than the other, so that if they had 110 volts 
at the starting point there would be a loss of 10 volts to 
the point of the feeders, after which they drew all the 
consumers together so their pressure never varied more 
than 2 percent. If the pressure varied more than 2 per 
cent., it would be the duty of the engineer to put another 
feeder out. They might, indeed, have 150 volts at one 
point and only 100 volts at the consumer's lamp, but the 
consumer knew nothing about that. It was their business, 
and not that of the public. There was another way. If 
they had a very long feeder, they might work it at 120 
volts, and if they had a short one they could work that 
at 110. It was quite easy to do that at the station. Then 
the short feeder would only lose 10 volte in ite short 
length, aud the other would lose 20 volts in its long 
length, but the consumer would get his pressure equal at 
both points. That was the principle on which mains were 
generally laid out at stations, In this particular instance 
at Ipswich they would use lamps of 220 volts, aud they 
would use them in two sets, making 440 volts. The con- 
sumer would get half that pressure at his lamps, making 
110 volts. There were great advantages in using higher 
pressure at their feeders, and there was a considerable saving 
of copper as a consequence. That system was known as 
the three-wire system, and had been generally used at 
continuous-current places throughout the country. The 
next point he had something to say about was the station. 
The position of the station ought to be such that all ita 
feeders should be of the same length, but that was, of 
course, quite impossible to attain. But in any case, the 
site should be such that conveniently long feeders could 
be carried to the different points to supply consumers. 
That had been found in Ipswich on the site known as 
Cannon's Marsh, from whence the distribution by trunk 
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mains might be carried out very simply. It was sometimes 
said that the station should be in the centre of a district. 
That was not quite right. They should have the station 
where the feeders would be reasonably of the same length, 
and not where they would have one feeder five times the 
length of another, though that trouble could be easily got 
over. At Ipswich it was proposed to put down, independent 
of any question of traction, a little over 500 h. p., including 
reserves, and tbat horse-power would give current enough 
to light 8,000 8-c.p. lamps at once. Well, the question 
was how many lamps they might have in a city, and 
yet have only 8,000 alight at once. He had been told 
over and over again in various towns, We are quite diffe- 
rent here from every other town, we shall have very nearly 
every lamp alight at the same time." He wished he could 
find that happy land. He thought in Glasgow, soon after 
they started there, they did have 60 per cent. alight 
at once, In St. James and Pall Mall, London, where the 
greater part of the supply was to clubs, hotels, and places 
of the kind, he thought they had had 66 per cent. alight at 
once ; but that was quite exceptional. In the district supplied 
by the Westminster Company, which covered St. George's 
(Hanover-square), St. Margaret and St. John, Westminster, 
they had never had more than 27 per cent. of the lamps 
alight at once. At any rate, in a place like Ipswich, for 
the first 10,000 lamps they might get very nearly half 
alight at once. He said at first, because afterwards when 
they got out into the suburbs and look up the private 
residences they would never have one-half alight at once. 
If they considered their own private houses, the number of 
lighte installed, and the number actually alight at one time, 
they would see it was very much less than that. As a 
station grew the number of lamps alight to the number 
installed dropped at once. That did not affect the station 
at all, but was a fact of natural history. The next point 
was the cost of the electric light to the people using it. 
The Act of Parliament allowed a charge of 8d. a unit in 
every case, including Ipswich.  Eightpence per unit meant 
about ld. per 8-c.p. lamp per hour. He did not think 
recently any station had been charging more than 6d. per 
unit, which meant red. The tendency was to reduce that 
charge as much as possible, and the result of that policy 
was to increase the demand, and consequently to cheapen 
the production of electricity. It was proposed in Ipswich 
later on to try and supply current for driving electric trams 
from the electric light station. That was a thing which it 
was to the advantage of any town to do, as it gave them a 
long day load. Of course, they had to supply the current 
much cheaper than for lighting, but that they could afford 
to do because it was a continuous load extending over 14 
or 16 bours of the day. The question whether the munici- 
pality should own the electric light was one which had 
practically solved itself. He had had the pleasure of 
5 with a number of towns, and in every case he was 
pleased to say the electric light had proved a success, and 
had not imposed any cost upon the rates. Indeed, the time 
had come when they might say that a well-organised electric 
light station might be made to pay its way almost from the 
very beginning. Of course, he did not mean to say that 
the first month paid, but practically from the beginning it 
paid its way, and was not a burden on the rates. 
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MAGNETISM.* 
BY PROF, JAMES ALFRED EWING, F. R. S., M. I. C. k. 
(Concluded from page 636.) 


The specimen is turned in the form of a rod, and is tested 
against a standard rod of the same size, whose permeability 
curve has been determined beforehand. What the bridge actually 
determines is the ratio of the magnetising forces which will 
produces the same magnetic induction in the two rods, and by 
making this comparison for several differ. nt strengths of mag- 
netising current we have data for drawing the permeability 
curve for the rod under test. The process performed in 
this way is immensely simpler than the older method of 
testing, and it gives the curve as completely as may be desired. 
But under the impression that something even more rapid 
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and direct would be useful, I lately brought out a third instru- 
ment, the magnetic balance (Fig. 7), which by, so to say, 
weighing the attraction between the test-bar and a fixed magnet 
allows the induction produced by a particular value of the 
magnetising force to be read directly upon a divided scale. 

The various stages in the process of magnetisation, and the 
character of magnetic hysteresis, will be made more intelligible 
if I show you in action another instrument which I call a 
magnetic curve tracer, which enables the motion of s small 
mirror to exhibit magnetic curves upon a screen. The mirror 
receives two components of motion; it turns horizontally by 
amounts which are proportional to the magnetising force, and 
vertically by amounts which are proportional to the magnetic 
induction in a magnetic circuit of iron which forms part of the 
machine. Hence a spot of light reflected on the screen from 
the mirror traces out a curve which shows how the induction 
changes as the magnetising force is changed. By reversing the 
magnetising current repeatedly, we make the iron go over and 
over again through a cyclic process of magnetic reversal, with 
the result that the spot of light traces out a closed curve 
showing hysteresis and having all the characteristics of Fig. 3. 
The moving parts of the instrument are made very light, so that 
I can quicken the process sufficiently to make the path of the 
spot appear, by persistence of vision, as a continuously luminous 
curve. 

There are many interesting features of the magnetising 
process on which, if time permitted, we might dwell. Effects 
of stress and effects of temperature have been very fully 
examined, with results which, in some particulars, are of 
practical import. One point which deserves special notice, on 
account mainly of its physical interest, is that when we change 
the state of a piece of iron that is being magnetised, whether 
by heating or cooling, or by pulling, or pushing, or twisting, 
or vibrating it, the first effect of the change in temperature, 
or in stress, is to reveal a certain instability in the magnetism, 
and it is only after several repetitions of the change of state 
that things settle down and the proper effect of the alteration 
in condition exhibits itself. This is a phenomenon closely 
associated with hysteresis, and we shall see presently that the 
molecular theory which explains hysteresis explains it also. 

The effects of temperature on magnetic quality have a direct 
bearing on some of the engineering applications of magnetism. 
Some of those offects are immediate, and some only show them- 
selves when the iron has been heated for a considerable time. 
The immediate effects of heating were examined by Hopkinson, 
and more lately they have been the subject of an excellent 
investigation by Mr. D. K. Morris. Briefly, the general effect 
of heating is to increase the permeability and reduce the 
hysteresis of iron until a certain critical temperature—about 
780deg. C.—is reached, when iron loses nearly all its power of 
being magnetised. The change happens somewhat suddenly, 
for at temperaturea ouly a little lower than that, the permea- 
bility is very great and the hysteresis exceedingly s The 
curve (Fig. 8) taken from Mr. Morris’s paper shows how the 
maximum permeability alters as iron is heated. There is a 
general rise in permeability, subject, however, tu several set- 
backs in the course of the rise. The first of these happens 
about 250deg. C., the next between 400deg. C. and 500deg. C., 
and the greatest about 760deg. C. Now compare this with the 
curve shown in Fig. 9, which representa one of Sir W. Roberta- 
Austen's beautiful investigations of the rate at which a piece 
of iron cools from a white heat. There is a steady fall of 
temperature except at certain places where some internal con- 
vulsion happens which is associated with the giving out of heat. 
Note the points where this occurs, and you see that they con- 
nect themselves with what I have called the set-backs in the 
other curve. We may even trace a connection between the 
highest of these breaks and a change which is slightly apparent 
in Morris’s curve about 900deg. C., though the iron then retains 
very little magnetic quality at all. The inference seems pretty 
plain that not only at the great magnetic critical point is there 
a transformation of structure associated with absorption of heat 
during the heating of the iron, but that a similar connection 
holds at the other points of arrest. 

But it is with the effects of long-continued heating that engi- 
neers are more concerned. It was observed that transformers 
lost some of their efficiency after they had been kept at work 
for some weeks or months, and that this was due to an 
increase of hysteresis in the iron core. Mr. Mordey proved 
that this increase of hysteresis resulted from the prolonged 
baking of the iron; a transformer at work becomes warm 
largely because of the heat developed through hysteresis, and 
long exposure to a somewhat high temperature gradually alters 
the iron for the worse. The amount of this deterioration 
depends much on the degree of heat, and it is by no means the 
same for all specimens of iron ; sometimes iron which is at first 
particularly free of hysteresis is most affected. Mr. Roget, who 
has investigated the matter in my laboratory, has found that 
continuous exposure fur seven days to a temperature of only 
160deg. C. has actually trebled the hysteresis of one very good 
specimen ; but, what is most curious, a further continuation of 
the baking at the same temperature causes improvement to set 
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in. The hysteresis passes a maximum, which comes earlier the 
higher the temperature of the baking, and then tends to lessen 
when the baking is further prolonged. The curves (Figs. 10 and 
11) relate to a ring of sheet iron heated at 200deg. C., and show 
the kind of change which happens, as well as how the changes 
in hysteresis are associated with corresponding changes in the 
permeability of the iron. At that temperature the maximum is 
passed after a comparatively short period of baking. 
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turning of the molecular magnets and all the phenomena of 
hysteresis are simply results of the mutual actions between 
each molecule and its neighbours. We may demonstrate this 
by means of a model consisting of a large number of per- 
manently magnetised needles set on pivots near together. 
When a weak magnetic field is applied, the pivoted magnets 
turn slightly and iu a quasi-elastic manner, free from hysteresis ; 
but as the field is strengthened the ties between them are over- 


Fie. 7.—Maguelic Balance. 


This augmentation of hysteresis is a serious matter in trans- 
formers, and much attention has been given to getting iron 
which will not show it. Some specimens were lately submitted 
to me which were not only extraordinarily free from this 
objectionable characteristic, but had much less hysteresis even 
initially than any iron I had tested before. Makers are 
naturally reticent as to the processes of manufacture by which such 
results are obtained, and they have in some cases an additional 
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FIG. 8, —Effects of Temperature on the Permeability of Iron (Morris). 


and excellent reason for reticence in the fact that they really 
do not know what the conditions are to which the good results 
are to be ascribed. It is probable that light will be thrown on 
these difficult questions by the application of the microscope, a 
tool the value of which the metallurgist is now fast coming to 
recognise. 

Much that is obscure in the phenomena of magnetisation is 
made plain when we come to consider the molecular theory of 
the process. It is an old idea, due originally to Weber, that 
the molecules of iron are always magnets, and the process of 
magnetising a piece of iron is merely to turn the molecular 
magnets round so that they face one way. At first they are 
pointing every way at random, but when magnetising force is 
applied they gradually turn, and finally, when saturation is 
attained, they all lie with their magnetic axes exactly along the 
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FIG. 9.— Record cf the Cooling of Iren (Roberta-Austen). 


line of force. To acoount for their not all turning at once, and 
also for the fact of residual magnetism, various hypotheses have 
been framed, as, for instance, that the turning of each molecule 
is resisted by what may be described as a miniature friction 
brake. A good deal of meditation on this matter led me to the 
conclusion that no such hypothesis was needed, The gradual 


come and instability ensues, the original groups break up, and 
the magnets enter into new combinations. Finally, as the 
applied field becomes stronger still, complete parallelism is 
gradually approached. 

Thus the model reproduces with perfect fidelity what I have 
called the three stages of the magnetising process. Moreover, 
the dissipation of energy involved in the breaking up of 
molecular combinations corresponds exactly to what we know 
of hysteresis. The model shows not only how this cause 
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FIG 10 —Fffects cf Baki:g on the Hysteresis of Sheet Iron (Roget). 


of hysteresis affects a cyclic process of magnetisation, but 
how it explains the instability which I mentioned as the 
first thing noticed when we heat, or cool, or stress & piece 
that is being magnetised. Any change of condition pre- 
cipitates the breaking up of groups which were, so to speak, 


FIG 11 —Effects of Baking on the Pe: meabllity of Sheet Iron (Roget) 


hesitating on the verge. By using a model with a large 
number of little magnets, we get the aggregate external 
magnetic effect of the group to vary with variations of the field 
exactly in the way in which the magnetism of iron varies, and 
the model indicates not only the main, but even the minor 
features of the process. It was pointed out by Mr. James 
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Swinburne that my theory would involve this curious result— 
that a piece of iron when revolved in a very strong magnetic 
field would exhibit no hysteresis, though it shows much hysteresis 
when revolved in a weaker field. The prediction wus experi- 
mentally verified by Prof. Baily. We may illustrate this in the 
model by turning round the plate which carries the little 
pivoted magnets, when you will notice that breakings up of 
molecular groups occur when the field is weak, but not when 
the field is strong. 

I think this model has a bearing on other physical matters 
which concerns engineers. It is easy to believe that between the 
molecules of materials there are other polar forces acting distinct 
from magnetic forces, and common to non-magnetic as well as 
magnetic materials. When we make one body slide on another 
these intermolecular forces acting across the surface of contact 
may cause the molecular groups near the surface to become broken 
up and reconstituted, thereby giving rise to the dissipation of 
energy which we are familiar with under the name of friction. 
The action will be apparent if we make one group of the little 
pivoted magnets slide past another group. We may go further 
and say that all non-elastic deformation of solid bodies by strain 
is probably an action of the same kind. Experiments which I 
have lately carried out, in conjunction with Mr. W. Rosenhain, 
have shown that the plastic straining of metals occurs through 
a multitude of separate slippings of one part on another, in 
each of the crystalline grains of which the metal is made up. 
The model may be taken as illustrating how with molecules 
possessed of polar forces such slips involve an expenditure of 
work. But this is taking me away from my already too com- 
prehensive text. 

I have tried in this hurried sketch of a great subject to show 
how in some cases invention has followed as the fruit of dis- 
covery, while in others discovery has resulted from the interest 
created by invention. One word, in closing, to the student of 
research. Do not think that in magnetism, because much has 
been done, nothing is left to do. The upper workings of the 
mine may be exhausted, but there are deep levels whose wealth 
is unexplored. Every point gained is a starting ground for 
fresh enquiry. The patient and intelligent worker may rest 
assured that his labours will find a return, not, perhaps, in 
profit or in fame, but in that pure impersonal joy of discovery 
which, as those who have tasted it know, is the investigator 8 
best reward. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to an j should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formulæ must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only, and should be kept as concise 
as possible. 

QUESTIONS. 

169. Define permeability. Describe some practical method of 
determining the permeability of a given sample of iron.— 
C. W. P. 

170. For lighting the streets of a city with about 400 arc lamps, 
given choice of plant at a central station (alternating), 
would you prefer to use direct current arc lighters for 
series running, supply the lamps from the mains, or use 
rectifiers. Consider (1) lighting effect, (2) cost. 


ANSWERS. 
Question No. 163.—Detail the different tests you would make 


on electricity meters before putting them on circuit, giving 
the points to be ascertained, but not the methods of testing. 


Best Answer to No. 163 (awarded 10s.) —The tests which 
should be made on supply meters before being fixed in 
consumers’ premises will vary slightly with different kinds 
of meters, and with the purpose for which they are to be 
used. For instance, a meter for an arc circuit where the 
minimum current is about six amperes need not be very 
accurately calibrated at low loads. The following are, I 
think, the most generally necessary tests : 

1. When the meters are unpacked. and set up for testing 


will register a current of 15 ampe 
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they should be carefully looked over to see that no bits of 


straw, etc., have got amongst the clockwork, etc., and the 
connections should all be examined. 

2. The clockwork should be inspected to see that it is in 
gear and also that the number of teeth on the wheels is 
correct. This can be done after a little practice by com- 
parison with a standard clockwork, or it may be done by 
counting or by a time run. 

3. The meters should now be tested for leaks: (a) main 
coils to case ; (b) in the case of wattmeters for leak from 
shunt or pressure coils to main coils or to case. This 
should be done before any adjustments are made, as any 
defective meters can be laid aside for repairs and replaced 
by good ones without wasting time in testing them. 

4. They should now be tested for accuracy at various 
loads and adjusted if necessary. For meters that havea 
straight-line law it will be sufficient if this is done at full 
load (or in very large sizes any load above one-third), and 
at a low load where the friction of the clockwork, ete., 
comes into account, say n to Y load. Those meters 
whose law is not a straight line should be tested at more 
loads, say one-tenth, three-quarter, and full, so as to get 
them within the allowed error at all loads. Three or more 
wire meters should also be tested to see that they are 
correct with any one coil, in case the load at any time 
should come on one side of the system. Wattmeters should 
also be tested for creeping—i.e. running on the shunt 
current alone—which in some meters is very marked. 

5. All meters should be tried for starting—4.e., to see 
what is the smallest current with which they will begin to 
register. All sizes up to 50 a should start well with 034, 
sizes from 50a to 100a with 0˙6 a, and 100 a to 300 a 
1:0 a to 1:5 a. 

6. All meters should be finally tested for insulation, asa 
meter that will pass the leak test may still have a very 
poor insulation resistance. —METERS. 


Answer to No. 165 (awarded 5s. ).—The most important 
points to be ascertained before installing à new meter are: 

1. Whether transit has impaired the accuracy. The 
accuracy of most types of meters may be checked by short- 
time tests, but no meter should be sent out without having 
been run for a considerable time, in order to see that the 
gearing train is in good condition and also that the declared 
face-dial constant is correct. Meters are frequently found 
stopping with several lamps on at some particular portion 
of the main, though the meter may go very well before and 
after the obstruction is passed. 

2. All meters should be tested for accuracy at different 
currents, say, quarter, half, three-quarter, and full load. 

3. Insulation between meter case and coil should be good, 
at least 5 L. 

4. Every meter should be tested for starting current, as 
this is most important, especially where the supply is at 
200 volts or more. No meter should be sent out which 
will not start and continue to register with an 8-c.p. lamp. 
It is, however, quite certain that not 50 per cent. of the 
meters now installed on consumers’ premises will register 
the current taken by an 8-c.p. 230-volt lamp; indeed, it is 
doubtful if 20 per cent. of the existing ampere-hour meters 
re. 

5. If the meter has a shunt coil, insulation of same 
should be tested, and it must also be noted whether the 
meter runs on the shunt alone or continues to run for some 
time after the main current is switched off. Certain type 
of shunt meters are prone to this defect, especially when 
erected in situations subjected to vibration. 

6. If commutator is used the brushes must be adjusted 
so that sparking is avoided, otherwise the commutator vill 
soon get dirty and the meter slow up. 

In the case of meters for alternating current, in addition 
to the above tests, they must be tested for accuracy o 
registration on inductive load.—E. M. 


Question No. 164.—In a Thomson-Houston meter the shunt 
coil is of platinoid and the rotating disc is of copper 
How will the rate be affected if the temperature rise 
J0deg. C.? The temperature coefficient for  platinoid 
—0:00022 ; and for copper 0°00388. 


Best Answer to No. 164 (awarded 10s.).—The current in 
the armature part of the motor in this meter haa no 


— ~ 


dependence upon the temperature, as it is affected only by 
the variation in the external circuit. We may therefore 
assume the current constant, and investigate the variation 
in speed under these conditions. The resistance of the 
shunt circuit increases with rise of temperature, and if the 
volts remain constant this will mean a correspondin 
diminution in the shunt current which produces the field 
in which the armature rotates. Now, since there is no 
iron in the circuit, the magnetic flux will be proportional 
to the magnetising force, and, therefore, to the ampere- 
turns of the shunt winding. But the turns remain 
constant in number, and hence, finally, the field 
strength is proportional to the shunt current. Further, 
therefore, the field strength is inversely proportional 
to the shunt resistance. Now, the torque is propor- 
tional to the field when the current remains constant, and 
hence the torque is also inversely proportional to the field 
resistance. The field resistance increases im the ratio of 
[1 + (30 x :00022)] : 1, or 1:0066 : 1. Hence the torque on 
the motor armature is now diminished in the proportion 
of 1: 1:0066—i.e., if T be the torque on the cold motor 
causing it to rotate, then the torque on the hot motor is 
T + 1:0066. 

This, then, is what is termed the “assisting torque” of 
the motor (an expression used by Carus Wilson in his 
work on the direct-current motor), and it must be balanced 
by the sum of the resisting torques. The resisting torques 
are two in number—namely, that due to the friction of the 
moving parte, and that due to the rotation ef the copper 
disc under the poles of the permanent magnets. The 
friction torque is so small as to be practically negligible. 
Hence we need only consider the resisting torque caused 
by the rotating disc. This, according to experiments of 
Guthrie and Boys in 1879, mentioned in Thompson’s 
“Polyphase Electric Currents,” is directly proportional to 
the 4 of rotation and the conductivity of the metal. 

The conductivity of the material is inversely proportional 
to its resistance; hence the conductivity is diminished in 
this case by the ratio 1: 1 + (30 x :00388)], or 1: 1:1164. 
Now let S4 be the speed of the motor hot, and S, the 
speed cold. Then the torque on the rotating disc is 
further altered in the proportion of Sg: Sc. But, neglect- 
ing friction, the torque on the disc, cold, was equal to the 
assisting torque of the motor, which is T. Hence the new 
torque on the disc is . 

Sa 1 


„„ 
S; 11164 
Again neglecting friction, the torque, hot, of the motor 


is equal to this new torque of the disc. Hence finally we 


have 
1 T * Sa 1 


X —— = —— X —————. 
1:0066 S. 11164 
S, 11164 


Therefore — 1:10908 (approx.). 


Sc 1:0066 
Hence the speed will go up by nearly 10 per cent., because 
the diminution of torque on the “resisting” side is more 
than the diminution on the “assisting” side, and conse- 
quently there is a surplus “assisting torque. 

It is not possible to find the percentage alteration due to 
friction, but, as the speed has increased, the effect of 
friction will be greater. Hence, actually, the speed will 
not increase 10:908 per cent., but rather less, and, roughly 
speaking, we may say that a rise of 30deg. C. produces a 
rise of 10 per cent. in the. speed, correct to within ‘9 of 
1 per cent. of the actual speed.—T. C 


[NoTE.—In this answer the detailed arrangements of the 
meter are wrongly described, but this does not affect the 
correctness of the results or the argument.—Ep. E. E 


Answer to No. 164 (awarded 6s.).—In a Thomson- 
Houston meter the armature is in series with a high non- 
inductive platinoid resistance, and forms the shunt circuit 
of the meter. It is placed in the field caused by the series 
coils, and this field is obviously proportional to the strength 
of the current (C). The current through the armature is 
proportionalto the pressure of the supply (V), and hence 
the driving torque is proportional to the watts, V C. Experi- 
ment shows that the mechanical friction in this meter is 
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independent of the speed, and is practically constant. This 
friction is compensated for by putting a few extra windings 
of the shunt coil so as to strengthen the field caused by 
the series coil. Fixed on the spindle of the armature there 
is a large copper disc revolving in a constant magnetic field, 
and the retarding torque caused by the Foucault currente 
generated in it is proportional to the speed. 


Now let a = the constant of the series coil; 
b = the constant of the armature ; 
d= the constant of the extra coils on the 

armature ; 
r = the torque due to bearing friction (mechanical 
which is independent of the speed ; 
F — the strength of the brake field (constant) ; 
[gr.] w= the angular velocity. Then | 

K F? w= the retarding torque due to the eddy currents, 

where K is a constant. 

Hence the driving torque=aC.bV+dV.0V 

; —G5.W-bd V?, 
where W is the watts. 
The retarding torque = K F? w+r. 
For steady motion these two torques must equal one 
another ; therefore, 
ab. W+bd V= K F w+r. (1) 


Now d is adjusted by experiment until b d V? r. 
ab vow 
K F? n 

Hence the revolutions of the spindle are proportional to 
the watts supplied. 

If the temperature rises 30deg. the current through the 
armature is diminished 0:66 per cent., and therefore the 
driving torque is diminished 0:66 per cent. The braking 
eddy currente are diminished 11:64 per cent., and hence 
the retarding torque due to the magnetic brake is diminished 
11:64 per cent., whilst the mechanical friction is practically 
unaltered. On a very light load at the higher temperature 
it would therefore go slower than it should, as K F? w 
would be small compared to r, whilst on a heavy load 
K F? w would be large compared to r, and hence it would 
go much faster. e 

A Thomson-Houston meter made as described in the 
question has therefore a variable temperature coefficient 
At high temperatures it registers too little on light loads, 
and registers too much on heavy loads, the temperature 
1 at full load being much the most serious. — 

C. R. 


In this case w= 


ye 
X-RAYS IN SORGERY. 


At a meeting of the Camera Club held last week, Dr. 
Mackenzie Davidson gave an interesting lecture on the 
use of X-rays for the localisation of bodies by means of 
stereoscopic photography. The lecturer described how at 
the outset he found the reatest difficulty in getting tubes 
which gave the sharp definition required for accurate work 
in delicate operations. He found that the rays from the 
cathode did not meet the anode in a thin line or a point, 
but that they were focussed at some distance between the 
cathode and the anode, loosely diverging from there, and 
therefore causing more or less blurred images. A tube 
was required in which the anode caught the ray at its 
sharpest point, thus allowing the patient to be brought 
nearer the instrument, and resulting in a sharp photograph. 
He showed by means of a wire screen, and by pinhole photo- 
graphs taken of tubes through a very ingenious contrivance 
of his own, how the rays from the usual tubes came, not from 
a point, but from an appreciable surface, and therefore caused 
considerable diffusion in the i roduced. He had used 
Dr. Muirhead’s condenser with a 10in. coil; this produced a 
very thick spark, but when applied to the tubes these simply 
melted away. Osmium gave the best results as an anode, but 
that also melted and fell to the bottom of the tube, and even 
when the osmium was placed between the thin aluminium 

lates the latter melted; he then placed the osmium 
tween nickel, with the same results; finally, he placed 
the osmium between two fine platinum plates, riveted 
together with platinum wire, in order to hold the osmium 
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in position. The anode was arranged loose, so as to enable 
the operator to shake it into the exact position required to 
focus the rays at their finest point—this would then give the 
best results. He used round balls instead of points on the 
discharging pillars of the Ruhmkorff coil; when these were 
heated it allowed the resistance to vary within very wide 
limits. The density of the photograph varied with the 
size of the spark gap. It was not a matter of time of 
exposure, but of radiation. The trouble was that the action 
was 80 intense. He found the tubes made by Mr. Cosser 
gave by far the best results. He had tried the new electro- 
lytic break, which with 100 volte gave a very noisy thick 
flame, which could be lengthened in a 6in. coil up to 15in. 
This he showed, and the spark issued like a gas jet from 
the two balls of the tube. When put through the tube, 
the osmium soon became white hot and the platinum quite 
red hot. 

In the second part of his lecture Dr. Mackenzie Davidson 
explained in detail the various apparatus invented and 
used by him for the localisation of objects. Two exposures 
are made at a distance of 3in. apart, the average distance 
between the pupils of the eyes. By means of wires three 
imaginary planes are formed at right angles, and when the 
photographs are then placed on a table fitted with a 
perpendicular stand and three slots by means of threads, 
the exact distance of the object is localised in the three 
planes, and a simple triangulation gives the figures required 
to indicate its position in the body. This method made it 
possible to apply the X-rays to injuries to the eye. Electro- 
magnets had been used, but their application was restricted 
to bodies made of iron and steel only. If bone, lead, 
copper, glass, or any other substance entered, as a rule, then, 
the eye had to come out; or if the patient refused and stuck 
to the eye, he most probably lost the use of both of them. 
He showed his method of taking stereoscopic photographe 
of the eye, by which even unconscious movement of the 
eye is avoided, and of ascertaining and measuring by 
means of a platinum wire attached to the eyelid before the 
operation, the distances of known pointe, demonstrating 
how by means of these and the localiser above alluded 
to the location and exact size of a circular piece of 
cartridge cap was found and successfully removed without 
injury to the eye. 

The third part dealt with Dr. Mackenzie Davidson's 
stereoscopic appliance, by means of which the object is seen 
in the body in its exact position. This is an immense aid 
to the operator, as no figures, however exact, will produce 
an image in the mind. But given the exact figures, backed 
up by the mental pictures plus the necessary knowledge 
aud skill, the oculist has now the means of performing by 
the aid of X-rays very delicate operations ; and X-rays were 
now proving of the utmost importance in a branch of the 
science where it was formerly considered that they would 
not be of the slightest use whatever. A tube was wanted 
which gave an accurate focus, allowing the current to be to 
its utmost limits, so as to give the best results without 
melting the anode. 

Dr. MacHardy, who performed the operations alluded 
to during the lecture, testified to the accuracy of Dr. 
Mackenzie Davidson's measurements, and spoke in the 
highest terms of appreciation of the value of his inventions, 
stating that the fact that such operations were possible 
were solely due to the ingenuity and perseverance of the 
lecturer. A short discussion followed. The lecture was 
illustrated by photographs, some of which were handed 
around, while others were displayed on the screen. 


PHYSICAL SOCIETY. 


At the ordinary meeting on May 12, 1899, Prof. Perry, vice. 
president, in the chair, 

The Seoretary read a note by Prof. W. B. Morton and Dr. 
Barton on the discussion of their paper “On the Criterion for 
an Osciliatory Discharge of a Condenser.” In the discussion 
which followed the reading of the paper it was pointed out that 
the result obtained—viz., that on taking into account the distribu- 
tion of the current in the wire, a condenser having the critical 
capacity on the simple theory gives an exiret | diecharge— 
seeme to be contradicted by the well-known fact that the resist- 
ance of the wire is greater and the inductance lees for oscillatory 
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than for steady currente. The explanation of the apparent paradox 
is to be found in the effect of the damping on the inductance. When 
the damping is great and the frequency small, as in the neighbour- 
hood of the critical case, what may be termed the equivalent 
inductance becomes greater than the steady current value. It is 
shown that this increase in L outweighs the increase of R in ite 
effect upon the criterion for oscillatory discharge. An examina- 
tion of the expression for the equivalent inductance in the case 
of iron, shows tbat it is greater than the steady current value 
if the ratio of one amplitude to the next is greater than 


n 
e200 where n is the frequency of the oscillation. Since the decrease 
of L with maintained oscillations is due to a surface concentration 
of current, it is suggested that there must be an axial concentra. 
tion in the case of damped vibrations. Following the method of 
Maxwell for determining the current density at a distance 
from the axis of a wire, an expression for the current was intro- 
duced containing a damping coefficient. The ''quasi-amplitude" 
of the disturbance at any point in the wire was thus obtained. 
An examination of the result shows that making the damping 
zero indicates a surface concentration. If, on the other hand, the 
damping is great, the expression for the amplitude increases as 
the distance from the axis decreases, and we get an axial con 
centration. Assuming sufficient damping to produce thie effect 

a 

it is shown that as we go through the point, peo where a is 
the radius of the wire, we pass from a greater value of current 
density in the inner parta to a less in the outer than would corre- 
spond to a uniform distribution throughout the wire. From general 
reasoning tbe authors think that if & rapidly-damped disturbance 
is propagated into a wire from ite boundary, and if the oscillations 
are slow enough to allow the current to penetrate to the core, we 
should expect to find an axial concentration in the latter stages of 
the phenomenon. 

Dr. Lehfeldt said that Prof. Lodge had pointed out at the read- 
ing of the paper that the solution the authors obtained changed 
character at the critical resistance. As this point had not been 
considered in the note, he supposed that the change in character 
made no difference to the results obtained. 

The Chairman expreesed his interest in the proof of the 
exintence of an axial concentration. 

Mr. Addenbrooke exhibited end described a quadrant electro- 
meter for application to alternating-current measurements. The 
author has substituted for cylindrical quadrante two sets of flat 
plates, the top set being adjustable. In this way the range of 
the instrument is considerably increased. The ability to remove 
one or more of the top quadrants makes the needle very accessible. 
By lowering the needle on to the bottom quadrants, and then 
bringing down one of the top platee, the instrument can be carried 
with i i One of the top quadrants can be worked upand down 
by a worm gear, and by this motion the electrical zero" of the 
electrometer is obtained. The suspension consists of a flat phosphor- 
bronze strip, the torsion of which is found to be perfectly uniform, 
there being no fatigue effect. "The case of the instrument contains 
windows, so that the needle can be viewed from two directions at 
right angles, and there are screw motions to centre the needle with 
respect to the quadrants. To reduce the effect of air convection 
currente upon the needle the inside of the case is lined with cotton 
velvet. The quadrante are supported on brass bars paseing through 
long ebonite sleeves in the bottom of the instrument. This gives 
good insulation without the use of sulphuric acid, and there is 
no Leyden jar or condenser in connection with the needle. When 
using the electrometer idiostatically with the finest strip, a 
light needle and the quadrants Win. apart, a difference of 
potential of one volt will produce a deflection of about 
5mm. upon a screen 2m. distant. Using the instrument 
heterostatically with 100 volts on che needle, iin. between 
the quadrants and half a volt acting across them a deflection of 
200mm. can be obtained. This seneitiveness is about 12 times 
as great ae that got from instruments designed by Kelvin, Mascart, 
and Haga. Mr. Addenbrooke then showed how in conjunction 
with a voltmeter and an ammeter it was possible with his instru. 
ment to determine all the factors of an alternating-current syatem. 
The increased sensitiveness of the electrometer renders it possible 
to measure currente of any magnitude with a very small waste of 
energy. 

Mr. Gaster pointed out that the measurement of self. ind uction 
with an electrometer could only be carried out practica'ly if the 
current curve was a sine curve, He said that in curves obtained 
from a Ganz motor a correction amounting to7 per cent. had to 
be applied. 

The Chairman said that even if the curve obtained was a sine 
curve, the electrometer was never used in this country for measur. 
ing self-induction. 

Prof. Herschell asked if it were possible to adjust the quadrante 
after the needle had been charged. 

Mr, Addenbrooke then purposely disturbed the position of the 
adjustable plate, and after meme re needle reduced the deflec- 
tion to zero by the worm gear. The author said that for high 
voltages the curve of calibration was different to that obtained 
from the ordinary formula. 

The Chairman said that this discrepancy was probably due to 
want of perfect symmetry. In a paper read before the Royal 
Society by Perry, Ayrton, and Mather, it was shown that the 
presence of the guard around the mirror of an ordinary electro- 
meter was sufficient to affect the needle when working with high 
voltages. In working with the plates very close together he was 
afraid the symmetry would be liable to be disturbed by a slight 
tilting of the needle due to electrostatic attraction, 
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The Author observed that the plates were only very close 
together when working with low voltages. 


— M —Á 


SUNDERLAND ELECTRIC LIGHTING. 


The following is the report on the working of the Corpo- 
ration electric peut station for the year 1898, by Mr. John 
F. C. Snell, A. M. I. C. E., the borough electrical engineer: 


I have the honour to present my report on the fourth completed 
year’s results of the electric lighting undertaking. The growth 
of the system continues rapidly. During the last year, in spite of 
the large number of lamps disconnected by reason of the disastrous 
fire at the Havelock House, 4,814 lamps have been added, making 
a total on April 1 last of 25,617. The current year (1899-1900) 
will bring about a very large increase, there being already as many 
new lamps applied for as were connected during the whole of last 
year, and I estimate that the lamps connected, or their equivalent, 
next April, will be over 35,000. "Table I. shows the increase in 
lampe and consumers : 


TABLE I. 
8· e. p. Max. Num. — Capacity of ~ 
Quarter pend or BT load. in ber of aie 
ending | uiva-j ons | electri. |consu-|In 8-c.p. . 
ent con- sold. lh ] electri- 
nected. ca p mers. amps. cal h.p 
July 1, 1895...| 2,894 8,324 46:0 33 | 4,900 210 
April 1, 1596..| 7,724 | 36.972 171:6 95 i - 
July l, „ . 8,547 15,555 1320 104 $ 50 
Sept. 30, ,, ..| 8,764 | 19,797! 157˙8 104 n 
Dec. 31, „ ..| 11,289 55,871 | 291:0 113 8,050 345 
April 1, 1897..] 12,672 | 55,162| 256:0 125 | 11,100 480 
ulyl, „ . .] 12,953 | 30,789 250:6 128 » "m 
Sept. 30, ,, ..| 13,771 | 37,842 2720 142 As » 
Dec. 31, .. ..{ 19,177 | 95,393| 483:8 165 " n 
April 1, 1898..| 20,803 | 106,328 | 419-2 185 | 16,000 698 
July 1, „ . 22,199 | 70,988, 323°5 230 M on 
Sept. 30, „ ..| 21,839 | 80,804 | 423:0 250 ji jà 
Dec. 31, , . 24,494 163.045 555 6 310 21, 300 929 
April 1, 1899. 25,617 | 157,506 | 5318 340 ne ee 


Note 1.—Column 6 is obtained after deducting losses in distri- 
bution, but includes ** stand-by plant. Nore 2.— The reduction 
in 8-c.p. lamps connected against Sept. 30, 1898, was due to dis- 
connections caused by the fire. 


The number of units sold has therefore increased from 270,209 
to 472,240, representing an increase of 202,031 on the consumption 
of the previous year, or 75 per cent. This is a most gratifying 
result, and, moreover, the maximum demand on the station was 
only 556 e.h.p., as against 484 during 1897.8, whereas the units 
sold per ''e.h.p. demanded" in 1897.8 were 559, and in 1898 9 
were 844, which I attribute to the large increase of day load in 
motors and to the operation of the maximum demand system 
of charging for electricity. During the last year some considerable 
extensions have been made to the plant—viz., & 360-i.b.p. steam 
dynamo, built by the Sunderland Forge and Engineering Com- 
pany, and which has given excellent resulte; three Sft. 6in. by 
28ft. Lancashire boilers, by Hewksley, Wild, and Co.; and a water 
softener, by Mather and Platt, of Salford ; besides an extension 
of the offices and buildings necessitated by our growth. The whole 
of the extensions, without exception, have given the greatest 
satisfaction. In addition there are three steam dynamos each of 
200 i. h. p. on order which have to be delivered by July, in time for 
next winter's load. The estimated cost of the extension and the 
actual coste, including outstanding balances held as retention 
money on contracts, have been as follows: 


The estimate also includes a credit for three small machines, 
which will be disposed of next year, being too small for our 
requiremente now. The expenditure will therefore be really several 
hundred pounds less than the estimate. "The capital expenJiture 
on the station now represente £58,637, or £66 per kilowatt installed. 
The average of all the other municipal stations (as extracted 
from the Board of Trade Returns) is £100. The motors con- 
nected to the mains are increasing rapidly in number ; during the 
last year 15 motore, aggregating 96 h.p., have been added. These 
together make over 400 h.p. driven from the Corporation mains. 
The works expenditure and receipts nave been as shown in 
Table II. (the last quarter has not yet been audited, but is 
gy ene! correct). 

he year 1898-9 will be a memorable one, because it is the first 
year in which the undertaking shows a net profit after payment of 
the annual instalment of sinking fund and the interest on capital 
outlay. The year’s profit on the station—that is, the sum available 
as dividend were the concern a private company—was £2,865, or 
4$ per cent. on the capital outlay. The sinking fund and interest 
was £2,501, leaving a net balance of £364 to the credit of the 
department. It must be aleo remembered that the charge for 
current in Sunderland is beaten by only two towns in the United 
Kingdom—viz., Edinburgh and Worcester—and the result, there- 
fore, may be taken as highly satisfactory. In order to compare 
expenditure with estimate for the two half-years, Table III. has 
been prepared : 

TABLE III. 


— Half. year ending-- — Half- year ending 


Item. Sept. 30, 1898 April 1, 1899. 
Estimated.| Expended.| Estimated.| Expended. 
7 £ s d. £ s d. £ s. d. £ s d. 
Works costs 57115 0| 660 3 65, 859 14 901,131 5 4 
Standing coste ...1,120 17 0]|1,116 16 7/|1,187 15 71,151 6 10 
Total.. .........1,092 12 01,777 0 02.047 9 72,282 12 2 


1,335 11 001,335 11 0 
600 12 10 628 3 4 


Sinking fund ...... — — 
Interest 517 5 4| 537 12 1 


. 2909 17 42,314 12 13,983 13 54,246 6 6 
4,331 18 84,780 2 3 


1,991 14 42,145 7 8 


noe | 


The expenditure has been increased on account of the increase 
in units sold, but the revenue haa also increased much more in 
proportion. It will be noticed that it is only the engineering costs 
of production that have been affected to any extent, and these 
would naturally be increased with a larger sale of units. While 
the expenditure on the year has been £367 more than the estimate, 
the revenue has ex ed the estimate by £602, so that instead 
of the estimated net profit of £130 on the year's working there 
has actually resulted a net profit of £364. The engineering costs 
have been reduced from 2:27d. per unit to 2:03d. ; this is a most 
satisfactory position. There are 60 municipal stations in existence 
and 39 companies’ stations. Of these, many of which are very 
much older and larger, Sunderland is seventeenth from the top in 
cost of production. The first 16, containing 13 towns of the magni- 
tude of Edinburgh, Manchester, Liverpool, and Glasgow, each of 
which sells over a million units a year, compared with our 470,000. 
The lowest recorded costs are 1 2d. at Edinburgh, selling over 
2 800,000. and the highest (10 58d.) at Guildford, selling only 
15,290 units. The plans for the extensions of the station, to meet 
the large demand for tramway purposes, will be brought forward 
for consideration shortly, with which increase a further reduction 
in costs may be expected. During the year several extensions of 
mains have been carried out, such as in Hendon-road, High-street 
East, etc., and a commencement bas been made on the transfer- 
ence of the residential district from the alternating to the direct- 
current system, an alteration which will increase the efficiency of 
the station, and enable a uniform distribution to be given over the 


Estimate. Actual. | whole borough. The average price obtained for current sold 
Bulduig s 42, O50 £2,148 | during the year has been 378d. per unit to private consumers. 
Steam dynamos, three boilers, steam, The lowest recorded cost in the United Kingdom has been 345d. 
exhaust, and feed piping .. .................. 10,678 10,999 | at Worcester, and the highest, Guildford, 8d. per unit sold. I 
beg to present a liet of the extensions carried out during the last 
f »A 412,728 £13,147 | year, with their estimated and actual coste, as shown in Table IV. 
TABLE II. 
Half-year Worke Standing Profit on Loss on Resulting | Sinking fund Charge on 
ending cost, costs. Total. Revenue. station. station, profit. and interest. rates. 
l £ e. d. £ s. d. £ s d. £ s al £ s. d.] E sd. | £ e. d. £ «. d. £ s d. 
Sept. 30, 1895... 7416 3 51512 5| 590 8 S| 482 3 8 — 108 5 0 : 
April 1, 1896. 17417 0| 68515 2| 860 12 2 1.633 11 1| 82 16 1 | — HRS E Lobo E 0 192 
Sept. 30, 1896...) 199 13 1| 670 4 s| 809 17 9 8017 3 — 0 6 
April 1, 1897 ..] 448 1 5| 706 1 6|1154 211]199310 7| T7 7 8| — 200 doe 29049 he LO 99». ip. 
Sept. 30,1897... 328 10 9| 800 15 0/|1,129 6 ,10 — 17 
April 1, 1898. 621 5 9 82610 41.447 16 1 3.147 17 9m n — 67 3 10 2,256 15 11 | 582 12 1 
Sept. 30, 1898... 660 3 5/1,116 16 7 1,777 0 02, 145 8| 368 7 8 — : 
April 1, 1899 . 1,131 5 41,151 6 102.282 19 2 4,780 2 3|2,497 10 1 J| 2,865 17 9) 2,501 6 5 | Nil 


_ TT TT aT ne | 
Net profit on station for the complete year, £364, lls, 3d. 
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TABLE IV. 
Estimated Actual. 
8. d. £ s. d. 
Elms West q . 40 10 0 ... 51 1 7 
North Durham-street to Jos. Wilson 
Bree. eria 31 0 0 45 15 8 
St. Thomas - street 47 6 0 32 11 9 
Sans · street to Grey-street ............ 176 0 0 207 19 9 
Langham Tower ee 202 0 0 202 5 0 
Doxford’s to P.O., Stockton-road... 7111 0 36 12 9 
Woodside .............. scene cere 63 14 3 59 18 8 
Vine-place to Holly House, Stock- 
ton-road ll . ͥ 168 0 0 146 9 10 
,,, ceceiseuceddec ta sceesaces 59 5 2 66 2 9 
Hendon-road ............................-- 538 16 8 587 3 9 
Crowtree-road ................ . z 229 8 4 212 0 0 
Deuchar's, Bonner's Field ............ 160 0 0 136 11 4 
1, The Cloisters ......................-- 30 13 0 30 0 2 
Total srncie ĩ ᷣͤ T 8 £1,811 4 5 ., £1,814 13 0 


Note —In the case of Sans - street extension heavier cables were 
laid than were estimated for, and at the infirmary a second small 
extension was made in addition to that estimated for. 

Table V. records the efficiency of the station, and gives a com- 
parison of this year's results with those of last year. 


TABLE V. 
Cou S = — 1898.9. x 5 — 1897.8.— 
nite umber Per Per 
generated. Item. of units. | cent. Number cent 
Station and testing. 13,833 248 5 693 1°57 
Battery ........ ......... 17,416 3:12: 23.415 047 
558, 832 . .. 28,397 | 507 29,913 827 
t in mains and : 
unaccounted for. 26,946 4°83; 32,190 | 8˙90 
100 per cent. Unite sold 472,240 | 84:50; 270 209 | 74°79 
Total 558,832 100 00 361,420 100 00 


| 


During this last year the engines, dvnamos, and boilers have 
been thoroughly overhauled by the ataff and the battery plates 
have been refitted by the Electrical Power Storage Company at 
their own expense, and according to their maintenance guarantee. 
I have to report, therefore, tbat the station plant is in a most 
satisfactory condition. A systematic test was also made during 
last summer of the cables over the whole network, and these 
results were also most satisfactory. I should like to record the 
services of the whole of the staff, who have all worked most abl 
and keenly in pursuit of the satisfactory results I am able to Rd. 


€—€———— 


KELVINSIDE ELECTRICITY COMPANY. 


From the accounts of this company, just published, it 
appears that the total expenditure on capital up to Dec. 31, 
1898, amounts to £27,556. 11s. 10d. An abstract of the 
revenuo account and general balance-sheet is given below : 


Dr. REVENUE ACCOUNT. £ s.d. 
Coal or other fuel, including all expenses............... 176 16 0 
Oil, waste, water, and engine-room stores 22 9 7 
Proportion of salaries of engineers, superintendents, 

else, 8 46 0 0 
Wages and gratuities at generating stations .. ...... 164 17 3 
Repairs and maintenance as follows: buildings, 

17s. ; engines and boilers, £48. 12a. 7d. ; dynamos, 

exciters, transformers, motors, etc., £2. 18s. 7d. ; 

other machinery, instruments, and tools, £35. 

16s. 2d. ; accumulators and accessories, £2. Os. 8d. 90 5 0 
Repairs, maintenance, and renewals of mains, 

transformers, etw —w PP P =P 07 7 
Renta, rates, and taxes rhe ves 209 14 2 
Salaries of managing engineers, secretary, 

accountants, clerks, and messengers .................. 170 0 0 
Stationery and printing ẽ 715 5 
General establishment charges.............................. 13 12 10 
e cis OLI (laces r;D e nad ed avian 4 0 0 
Auditor appointed under the provisions of the order 10 10 0 
ESF AA 17 5 4 
Special charges—insurances, etc. ........................ 3118 3 

Total ex pend iturrtte q . ã 965 11 4 
Balance carried to net revennnlhn- U UUPUNU—U t oso 681 0 10 

£1,646 12 2 

Cr. £ e. d. 
Sale of current per meter at 6d. per B. T.U. ........ 1,552 7 6 
Rental of meters and other apparatus on consumers’ 

jeje 92 3 4 
Sale and repairs of lamp . 017 3 
Traunslor ss. reir Ey re ara o TUE ä 012 6 
Denne raa RIA A re eua S 011 7 

£1,646 12 2 
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GENERAL BALANCE-SHEET. 


Dr. Liabilities. £ 8. d. 
Capital account amount received . 29,953 0 0 
Sundry tradesmen and others, due on construction 

of plant and machinery, fuel, stores, eto . 1,263 1 10 

£31,216 1 10 

Cr. Assets. E s.d. 
Capital account —amount expended for works 27,556 11 10 
Stores on hand...................—.... esses e 1 18 6 
Balance from net revenue account ...................-. . 2,766 19 2 
Sundry debtors for current supplied..................... 675 15 4 
Other debtor sss isver risser diass 155 17 3 
Cash at bankers and in hand  .............................. 58 19 9 

£31,916 1 10 


LEGAL INTELLIGENCE. 


VESTRY OF PADDINGTON v. METROPOLITAN ELECTRIC 
SUPPLY COMPANY, LIMITED. 


This was an application, made on the 16th inst. before Mr. 
Justice Phillimore in the Queen's Bench Division, by the plaintiffs 
by way of summons, which was adjourned into Court, for an injunc- 
tion to restrain the defendante, the Metropolitan Electric Supply 
Company, Limited, from breaking up or excavating the B in 
the parish of Paddington known as Grand Junction-road, Suseex- 
gardens, Westbourne- terrace, Weatbourne-bridge, Westbourne- 
terrace-road, Blomfield-road, and Amberley-road for the purpose 
of laying a conduit in pursuance of notices of works dated Jan. 2, 
1899, and April 12, 1899, until the trial of the action. 

Mr. A. T. Lawrence, Q.C., and Mr. A. Lyttelton appears in 
support of the summons ; Mr. Crippe, Q.C., and Mr. C. H. Sargant 
for the defendanta. 

Mr. Lawrenoe said that it bad been suggested by Mr. Crippe that 
it was probable that the parties might come to an arrangement if 
his Lordship would consent to an adjournment. The matter was 
one of considerable complication, and he (Mr. Lawrence) should 
be glad if his Lordship would grant an adjournment. The defen- 
dant company would give an undertaking that, in the event of the 
Vestry succeeding, the works which they had executed since the 
return of the summons should be restored to their former con- 
dicion to the satisfaction of the Vestry. 

Mr. Cripps, on behalf of the defendants, said that where, aa in 
the present case, one party was a public body charged with public 
duties, and the other a corporation also with a public duty—viz., 
that of public ligbting—an arrangement ought, if possible, to, and 
probably would, be arrived at. Unless the defendants went on 
with the works, they would not be able to supply their customers 
next winter, but they were quite prepared to give the undertaking 
Mr. Lawrence had mentioned. 

Mr. Justice Phillimore ordered the summons to stand over 
generally upon the defendants giving the undertaking. — The 
Times. 


ALLEGED ILLEGAL CONNECTION WITH A COMPANY’S 
WIRES. 


We extract from the Oambridge Chronicle as follows: At the 
Borough Police Court on Tuesday morning Messrs. Baily, Grundy, 
and Barrett, electrical engineers, were summoned by the Cam- 
bridge Electrical Supply Company, Limited, for, on or about 
Feb. 1, connecting a wire in Bridge-street with those of the com- 
pany's without the latter’s consent. There was a second summons 
with respect to wires at Market-hill. The mg ato present 
were Dr. Cooper (who presided), Dr. Waraker, G. Smith and J. 
Burford, Esqs. Mr. J. E. L. Whitehead represented the com- 
plainant ; Mr. St. John Raikes (instructed by Mr. Sidney Miller) 
defended. 

Mr. Whitehead explained that proceedings were taken under 
Section 18 of the Gasworks Clauses Act, 1847. In this case it 
seomed that the Electric Supply Company had had certain maine 
laid down in Bridge-street, and they laid the mains leading there- 
from to Mr. G. Nicholls's house. Subsequently Messra. Baily, 
Grundy, and Barrett were called in by Mr. Nicholls to put in 
wires for additional lighte to the house. The original wires, so 
955 as the meter was concerned, were laid by the Electric Supply 

mpany. 

Mr. Raikes: These supply wires were laid down by my clients, 
and what the Supply Company did was to solder them under the 
main. 

Mr. Whitehead: Yes. We do not allege that they have taken 
any electricity from these particular wires. 

The Chairman: What you say is, they have made a connection 
with the other eide of the meter and the supply will not be 
registered ? 

Mr. Whitehead: That is so. 

Mr. Burford: Do I understand that Mr. Nicholls has got two 
people eupplying him with electricity ? 

Mr. Whitehead: No, not at all. He has two different wires 
supplying him with electricity. Mr. Whitehead proceeded to 
explain that as soon as the complainants discovered the circum- 
stances they sent a man to remove the wire and connect it with 
the meter so as to register the current properly. Their case 
undoubtedly depended upon the facte as to whether the wires 
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were theirs or not. If they were not their mains then, of course, 
the case failed, but he hoped to be able to prove that they belonged 
to the company. 

Mr. John Henry Barker, engineer and secretary to the 
Cambridge Electric Supply Company, Limited, said the company's 
mains ran past the house, and there were certain wires leading 
from those mains into the house. They were placed there first in 
1893. The main and the meter he had no doubt were the property 
of the company. On Dec. 22 last year Mr. Nicholls called at the 
company’s office and made a communication. Witness went to 
the premises and found that a wire had been laid to communicate 
with a wire which was, to the best of his belief, the Property of 
his company. The wire was so laid that it was poesible for the 
current to pass into the premises without being recorded in the 
meter. The company subsequently had the wire removed. The 
company imputed no charge through loss of electricity. 

Mr. Geerge Ernest Nicholls, jeweller, of 57, Bridge-street, 
said in December, 1898, he had electric light laid on certain 
portions of his premises, and in that month he gave inetructions 
to the defendante to add certain lighte. Before the work was 
completed the workmen told him not to use the lights because 
they were not properly connected ; they said the current would 
not go through the meter and register the light. He did not use 
the light for any purpose, except to show the effect to his wife, 
until after the company came and did the work. He received an 
estimate from the defendants to do the work. 

Mr. Raikes, for the defendants, contended that under the 
section they had no case at all. 'The section was not aimed at the 
person who carried out the work, but the person who caused 
the work to be done. It referred solely and entirely to the house- 
holder and not to the person whom he employed. The second 
point he wished to take was that the conduct of the company 
acted as a waiver. On hearing that something they believed to 
be irregular had been done, instead of taking any action and 
saying that they had laid themselves open to a penalty, they 

mly completed the work and then, weeks afterwards, at any 
rate days afterwards, they approached a third party namely. the 
agents who acted for Mr. Nicholls—and said they were going to 
proceed against them at law. 

The Chairman said they over-ruled Mr. Raikee's contention on 
both pointe, If he deeired it, they would certainly grant a case. 
They had not decided the question of fact. 

Mr. Arthur Barrett, managing director for Messers. Baily, 
Grundy, and Barrett, living at 6, Mortimer-road, said they were 
employed by Mr. Nicholls in 1893 to put in electric lights in his 

mises. The wires were mapper at Mr. Nicholle’s cost. In 
mber, 1898, the firm was called in to put in additional lamps. 
The wires he saw then were the same that were put down in 1893. 

After a consultation in private, 

The Chairman said that they had carefully considered the 
evidence in the case, and they found, as a fact, that an offence had 
been proved, that communication was made without tbe consent 
of the company. They fined the defendanta £1, and they allowed 
£2 2a. for advocate and the Court fees. If Mr. Raikes deeired a 
case, they would grant him one on the question of law he had 


Mr. Ratkes intimated that he would make an application for a 
case in writing. 
The second case was withdrawn. 


COMPANIES’ MEETINGS AND REPORTS. 


TELEGRAPH MANUFACTURING COMPANY, LIMITED. 


The directors have decided to pay a dividend on the ordinary 
shares at the rate of 6 per cent., ind a bonus of 2 per cent., both 
free of income tax, being at the rate of 8 per cent. per annum. A 
balance of about £5,000 will be carried forward, after providin 
for depreciation and preference dividend due April 1, 1899, an 
£11,000 placed to reserve funds. 


REUTER’S TELEGRAM COMPANY. 


Ab the ordinary meeting of this Company on Wednesday ab 
the offices, Old Jewry, Admiral Sir J. C. Dalrymple Hay presiding, 
the report, already noted in a previous issue, was adopted, a 
dividend of 5 per cent. declared, and a resolution of condolence 
with Baroness de Reuter on her bereavement was carried. 


AUTOMATIC TELEPHONE COMPANY, LIMITED. 


A meeting of the shareholders was held last Friday at Win- 
chester House, Old Broad street, for the purpose of taking a poll 
on certain resolutions passed by a show of hands at the extra- 
ordinary general meeting of shareholders held on Friday, May 5, 
1899. The resolutions referred to were as follows: (1) That 
Max Margoweki be removed from the office of the managing 
director of the Company. (2) That the articles of association of 
the Company be altered by cancelling Article 74 and substi- 
tuting therefor the following: every member shall have one 
vote only on a show of hands; on a poll every member 
shall have one vote for every share up to 1,000; he 
shall have an additional vote for every 10 shares beyond the 
first thousand shares up to 5,000; an additional vote for every 
100 shares beyond the first 5,000 shares up tp 25,000 shares, and 


an additional vote for every thousand shares beyond the first 
25,000. (3) Thab the articles of the Company be altered by 
omitting from Article 86 tbe words ‘tbe said Max Margowski,’ 
and substituting therefor the words 'the managing director for 
the time being. 

The resolutions were declared lost. There was not one vote 
recorded in their favour, and 138,316 were recorded against the 
resolutions. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY, 
LIMITED. 


The report shows an increase of £19,709 in the total receipte, 
chiefly arising from official and Press traffic consequent on the 
Spanish-American war. The expenses of repairing cables during 
the half-year were £9,037. Owing to the unfavourable financial 
condition of the Leeward Islands, the colonies of Antigua and St. 
Kitts have notified their intention of still further reducing their 
subsidies from £600 to £500 each per annum. 


DUDLEY, STOURBRIDGE, AND DISTRICT ELECTRIC 
TRACTION COMPANY. 


The seventeenth annual report to be presented at the ordinary 
general meeting of shareholders at 95, Colmore-row, Birmingham, 
on May 27, states: The total receipts on revenue account for the 
12 months ended Dec. 31. 1898, amounted to £9,549. 8s. 8d., and 
the expenditure to £5,683. 5s. 6d., leaving a gross profit of £3,866. 
3s. 2d., out of which the directors propose to pay a dividend of 
5 per cent. per annum on the preference shares for the half-year 
ended December, 1898, and the rest is divided as follows: dividend 
ab the rate of 3 per cent. per annum on the ordinary shares, 
£1.768. 7e.; depreciation fund, £1,000; preliminary expenses, 
£105. 5s. ; carried forward, £919. 8s. 8d.—total. £3,866. 3s. 2d. 
The depreciation fund will then stand at £5,079. 8e. 8d. The 
directors have made an agreement with the British Electric Traction 
Company for the adoption of electric traction on the tramways, 
and for the transfer to tbis Company of the Dudley and 
District Light Railways Order, 1898, and agreements have 
been made with the various local authorities for extension of 
the tenure of the tramways. The tramways have now been 
reconstructed and are electrically equipped, and a power-house 
and new car depót have been erected at Hart’s-hill. It is expected 
that the tramways will be worked by electricity in the course of 
the summer. 


Dr. BALANCE-SREET, Dec 31, 1898. £ ad 
Capital issued —11,789 ordinary shares of £5 each... 58945 0 0 
585 preference shares of £5 each.......... —— P . 2,925 0 0 

61,870 0 0 
Amount due to British Electric Traction Company 

on electric traction account . 21,740 0 0 
Sundry ereditors . . e 375 19 7 
Depreciation fund — balance from last year, £4,322. 

Is. lld.; less cost of materials and renewals to 

engines, £243. Is. 3d. cá 4,079 0 
Revenue account—surplus for 12 months ending 

Des . oU PX ESE OU ERAS Co ERA IV es 3,866 3 2 

£91,981 3 5 
r. £ s.d. 
Capital outlay—Permanent way ..........- eere 42,302 0 5 
Buildings (on land held under a tenancy agreement) 3,405 9 6 
Cosb of Ordern M—————— see 4,600 0 0 
Enginen ECT MD a ENEA 7,118 7 11 
0 EAE EA E A 2,105 6 11 
£59,531 4 9 

Electric traction account—amount paid and accrued 

under agreement with British Electric Traction 

, a TE T 9340 0 0 
, LN 240 0 
Machinery, tools, and stores q 511 13 9 
Debtors, including reserves for payments msde on 

account of next year's revenulnn . : 165 17 11 
Cash at bankers and in hgaan iii 43%! 2 253 2 0 
Preliminary expenses . F 105 5 0 

£91,931 3 5 
The accounts are certified by Messrs. Carter, Carter, and 


Martineau, chartered accountants, Birmingham. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


" Taunton —The Corporation invite tenders for various plant by 
une 1. 

Dudley. —Tenders are required for boilers, dynamos, cables, and 
lamps by June 17. 

Madrid.—The Public Worke Department invite tenders for 
electric tramways for Madrid. "Tenders by June 14. 

Sappemeer (Holland).—The Municipality invite tenders for the 
erection of central electric lighting station by June }. 
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Madrid.—The Post and Telegraph Department require 26,000 
2in. cylinders for electric batteriee. "Tenders by June 13. 


Lisbon.—The Mozambique Company will receive at their offices 
in Lisbon tenders for the erection of electricity works by July 10. 


Southampton.—The Corporation invite tenders for motorcars 
and equipment and electrical equipment of lines. Tenders before 
noon on June 5. 


Birkenhead. —The Corporation invite tenders for 100 electricity 
meters by 26th inst.; also a 225-kw. direot-current high-speed 
steam dynamo by June 9. 

Medina Sidonia (Provinoe of Cadiz, Spain) —The Municipal 
Authorities invite tenders for an eleotric light installation for 
public lighting by June 2. 

Beira (East Africa). — The Colonial Office at Lisbon invites 
tenders for construction and working of electric lighting and 
telephones in Beira by July 8. 

Carlisie.—The Town Council invite tenders for rewiring, etc.. 
the public library, art gallery, etc., buildings for the purpose of 
lighting the same with electricity. 

Hackney.—The Electric Lighting Committee of the Vestry 
invite tenders for trenching, troughing, cables, joint-boxes and 
jointing, and house services, by June 13. 

Darlington.—The Corporation invite tenders for the supply and 
delivery of various plant, together with the fixing of the same at 
their electric generating station. Tenders by May 30. 

Madrid.—The Post and Telegraph Department invite tenders 
for 16 tons of copper vitriol, estimated at 820 peeeetas per ton 
(about £30 to £32). A deposit of 5 per cent. is required. Tenders 
by June 3. 

Londom.—The Asylums Committee of the London County 
Council invite tenders for the installation of telephones, fire- 
alarms, tell-tale clocks, and call bells at the Heath Asylum, 
Bexley, Kent, by May 31. 

Manchester. —The Art Gallery Committee invite tenders for an 
electric installation at the City Art Gallery, Mosley-street. Speci- 
fication may be seen on application to the City Surveyor, Town 
Hall, Manchester. Tenders by 9 a.m. on June 3. 

Kuaresborough. —Tenders are invited for supplying an efficient 
searchlight, electric, acetylene, or other illuminant, for the Knares- 
borough Water Carnival, Aug. 17.. Full particulars on application 
to Messrs. Wm. Bowler, jun., and Chas. F. Smith, hon. secs. 

Wimbledon.—The Urban District Council invite tenders for 
425 yards of 2ft. gauge tramlines and six tip wagons. Copy of 

lane can be had on application to Mr. H. C. Cooper, M. I. C. E., 
Council Offices, Wimbledon. Tenders by noon on 29th insb. 

Tarifa (Spain).— Tenders are invited for public electric light 
installation, and working of the same for 20 years. The deposit 
required ie 5 per cent. of the tender. Specifications, etc., are vo 
E obtained from, and tenders addressed to, the Syndaco, Tarifa, 

pein. 

Brighton.—The Town Council invite tenders for the supply of 
auxiliary ewitchboards and switchboard gallery at the Corporation 
electricity works. Specifications, etc., may be obtained from Mr. 
Francie J. Tillstone, Town Hall, Brighton. Tenders by 10 a.m. 
on 29th inst. 


Russia. —The Secretary of State for Foreign Affairs has received 
a dispatch from her Majesty's Consul at Taganrog, stating that 
tenders are invited by the Municipality of Kertch for the suppl 
of materials for the construction of electric lighting plant an 
tramways in that town. 

Teneriffe. —Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776,214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 

Halifax. —The Guardians invite tenders for the electric lighting 
of the workhouse and union offices from the Corporation maine. 
Plans and specifications may be obtained from Messrs. Shepherd 
and Watney, Greek-street-chambers, Leeds, on payment of £1. Le., 
which will be returned on receipt of a bona fide tender. Tenders 
by noon on June 8. 

Patricrott.—The Guardians of Barton-upon-Irwell Union invite 
tenders for the wiring, with lamps and fittings of their new 
infirmary buildings, Green-lane, Patricroft. Specifications, etc., 
can be obtained from Mr.G. R. Peers, A.I.E.E., 96, Deansgate, 
Manchester, upon deposit of a cheque for £3. 3s., which will be 
returned on receipt of a bona fide tender. Tenders by June 6. 

Darlington.—The Corporation invite tenders for the various 
works required to be executed in the erection of buildings to be 
used as an electric lighting station in the borough. Specifications, 
etc., may be obtained on payment of £2. 2«. (which sum will be 
returned on receipt of a bona fide tender), from the Borough 
Surveyor, Town Hall, Darlington, on and after 15th inst. Tenders 
by 30th inst. 

London.—The Guardians of St. Mary, Islington, invite tenders 
for works of installation of the electric light at the new infirmary 
for the parish at Highgate-hill, Upper Holloway. Specifications, 
etc., may be obtained from Mr. William Smith, architect, 65, 
Chancery-lane, W.C., up to 20th inst. upon depositing £5, which 
will be returned upon receipt of a bona fide tender. Tenders by 
11 a.m. on June 1. 

Sheffieid. —The Health Committee invite tenders for the supply 
and erection of engines, electric lighting plant, pumps, shafting, 
pulleys, and other engineering work required at the destructor, 
Lumley-street, Attercliffe, Sheffield. Specifications, etc., may be 
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obtained at the office of Mr. Charles F. Wike, C. E, city surveyor, 
Town Hall, Sheffield, on payment of £1. 1s., which will be returned 
on receipt of a bona fide tender. Tenders by June 5. 


Crewe.—The Corporation invite tenders for supply of boilers 
and economisers, engines and dynamos, centrifugal pump and 
motor, mains, battery, switchboard, travelling crane.  Specifi- 
cations, etc., may be obtained from the Borough Engineer, Crewe, 
or from the engineers, Messrs. Hopkinson and Talbot, 26, Victoria- 
street, London, S.W., and 29, Princess-street, Manchester, on 
payment of £2. 2s., which will be returned on receipt of a bona 
fide tender. Tenders by June 1. 

Wimbledon.—The Urban District Council will advertise for 
tenders for sufficient cable to meet the requirements for the next 
six months, and the following quantities are to be obtained in the 
first instance: Private lighting (armoured), 1,000 yards estimate, 
£100 ; public lighting, 1,000 yards estimate, £85 ; private lighting 
(unarmoured), 1,00C yards estimate, £85 ; high-tension, 100 yards 
estimate, £50— £320. Also for the supply of Welsh coal to 
March 31, 1900, the quantity not to be less than 1,000 tons. 

Tork. — The North-Eastern Railway Company invite tenders for 
the following articles in euch quantities as they may require during 
six months ending Dec. 31, 1899, delivered carriage paid at the 
company’s telegraph stores at York: (1) telegraph apparatus; 
(2) telegraph wire and line stores. Payment for each month’s 
delivery will be made at the end of three clear months, or in cash 
less 24 per cent. discount. Forms of tender may be obtained on 
application to Mr. Graves, Telegraph Department, York. Tenders 
by noon on June 5. 

Prestwich.—The Committee of Visitors of the Prestwich County 
Lunatic Asylum invite tenders for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
atorage batteries, and wiring for an electric light installation. 
Firms deeiring to tender are directed to send their names with 
a statement of the parte of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princess.street, Manchester: 
or to Messrs. Hopkinsons and Talbot, 26, Victoria-street, London, 
S.W They will then be informed when the specifications are 
ready for issue. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection and the carrying out of work 
in connection with the electric liehting of the parish to specifica- 
tions as follows : (Specification No. 1) feeders, distributing mains, 
and are light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamos and engines. Specifications, etc., 
may be obtained from the Vestry Clerk, at the Municipal Build- 
ings, Lavender-hill, S. W., on payment of £3. 38. for each speci- 
fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, Weest- 
minster, Tenders by 12 noon on June 7. 


BESULTS OF TENDERS. 


Sheffeld.—'Tbhe Electric Light Committee have decided to 
accept the tender of Messrs. Ferranti, Limited, of Hollinwood, for 
the delivery of a 1,000-kw. steam alternator for £9,500, 

Wimbiedon.--The following tenders for wiring have been 
accepted: Council offices, Donnison, Berlyn, and Co., £40; 
generating station, Whitehead Bros., £86; pumping station, 
Gerald Berners, £58. 7s. 6d. 

Liverpool.—The Select Vestry have accepted the tender of 
Messrs. Pulford Bros., 15, Moorfields, Dale-street, Liverpool, for 
the renovation and extension of the telephonic and fire-alarm 
communications of the workhouse, Brownlow-hill. 

Beokenham.—The following tenders for dust destructore have 
been received: Beaman and Deas, £1,685 ; Manlove, Alliott, and 
Co., £1,220 ; Goddard. Massey, and Warner, £1,154. 10a.; Horsfall 
Furnace Syndicate, £1,107 (recommended for acceptance) ; and 
W. F. Mason and Co., £768. 

South Shields.—The Corporation have received the following 
tenders for the building of extensions to the engine-house and the 
boiler-house and bunkers at the electricity works, West Holborn : 


T. Lumeden, Jarrow-on-Tyne (accepted) )))) „296 0 0 
W. Christie, Commercial- road, South Shields 2.331 4 3 
J. C. Nichol, Hyde- street, South Shields 2.380 0 0 
J. Moore, Meldon-terrace, South Sbielde . 2,389 0 0 
W. J. Robertson, Mowbray- road, South Shields 2 400 8 11 
S. Sheriff, Back Wood bine- street, South Shields 2 409 0 0 
R. Allison, Whitburn, near Sunderland ..... ..... ...... 2,622 12 2 


Loughborough.—The Brush Electrical Engineering Company 
have received the following tenders for extensions to main shups 
and foundry at the Falcon Works, Loughborough : 


To complete in 30 weeks. 


lll £6, 180 
Dependent on supply of iron work. 
Pigs 8 e 6,038 
Twenty-five weeks. 

Main, Kendall, and Main eer 5 895 
Moss and Sons cus y ⁊ d QUSE acetates 9,190 
Twenty-two weeks. 

Faulks, Loughborough (accepted) ................. . 5,620 


Derby.—The Guardians have decided to light the poor-law 
offices with electricity. 
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BUSINESS NOTES. 


„„ preamble of tbe Electrio Lighting Bill has been 
proved. 

Reading. —'The routes for the proposed tramway extension have 
been fixed upon. 

Merthyr.—' The Board of Trade have confirmed two Merthyr 
Tydfil light railway orders. 

Buxton.—The Urban District Council have decided to obtain 
prices for the supply of tramway rails. 

, Burton-on-Trent. —A deputation of the Corporation on Friday 
visited Bradford for the purpose of inspecting the electric installa- 
tion there. 

Dublin.— The connecting link of the tramway system between 
Castlewood-avenue and Harold’s Cross line was opened for traffic 
on Tuesday. 

Clerkenwell.— The Electric Lighting Committee do not pro- 
pose to go to Parliament for power at present to light the parish 
by electricity. 

Blackpool and Garstang Electric Light Railway Company, 
Limited.—This Company has been registered with a capital of 
£10,000 in £5 shares. 

Epsom.— The tenders received for the supply and erection of 
plant required for the electric light installation have been referred 
to the electrical engineer. 

Limerick.—The Town Council have decided not to sell the gas- 
works, and to postpone the question of putting the electric lighting 
order in force for further consideration. 

Hartlepoo!.—The Bill confirming the provisional order made by 
the Board of Trade under the Electric Lighting Acts with relation 
to Hartlepool has been ordered for third reading. 

Newton.—The Caledonian Railway Company have introduced 
the electric light at their Newton yards and platforms. The entire 
plant has been fitted up by the company themeelves. 

Cardiff.—The Tramways Committee have decided to recommend 
the Council to approach the Penarth Harbour and District Tram- 
ways Company with a view of purchasing their lines. 

Smithfield Markets Electric Supply Company, Limited. At 
an extraordinary general meeting on Wedneeday the sanction of 
the sharebolders to the raising of further capital was obtained. 

Cape Copper Company, Limited.—The directors have declared 
an interim dividend of 5s. per sbare un the cumulative preference 
and ordinary shares, free of income tax, and payable on July 1. 


Lee.— Tbe Blackheath and Greenwich Electric Light Compan 
have erected a transforming station at the entrance to Blackheat 
Park, behind the lodge, and are laying mains along the Lee-road. 


Salford. — Colonel C. H. Luard, Local Government Board 
inspector, has held an enquiry into the application of the Corpora- 
tion for permission to borrow £5,822 for electric lightirg purposes. 


Ham.—The District Council have adopted the proposals of 
Kingston as to electric lighting, subject to the Kingston authority 
agreeing to remove the wires if requested and to make good all 
roada. 

Newoastle.— The Corporation's Tramway and Public Improve- 
ments Bill will come before the House of Commons on or about 
June 6. It will be opposed by the two electric lighting companies 
in the city. 

Cradley Heath.—The British Electric Traction Company have 
entered into a contract for the construction of the Cradley 
Heath electric tramway with Mr. George Law, contractor, of 
Kidderminster. 

Bradford.—A deputation from Derby inspected the Bradford 
electric tramways on Wednesday. They were shown over the 
system by Mr. J. H. Cox, the city surveyor, and Mr. C. J. Spencer, 
manager of the tramways. 

Ilxeston.— The order authorising the Corporation to carry out 
a scheme of electric lighting for the borough has passed Mr. 
Lowther's Committee of the House of Commons, and will now be 
reported for third reading. 

Wimbiedon.—Mr. Casswell has been elected chairman of the 
Electric Lighting Committee until the next annual meeting of the 
Council. The resident engineer has been authorised to purchase 
tools for the repairing shop at £100. 

Hough Green.—It is proposed to lay mains for the supply of 

ublic and private lighting in Hough Green and Curzon Park, and 
for tbe public lighting of Saltney main road (including 36 Jandus 
arc lampe), at an estimated cost of £3,500. 

West London and Provincial Electric Supply Company, 
Limited.—This Company has been registered, with a capital of 
£150,000 in £1 shares, with the object to carry on the business of 
an electric light company in all its branches. 

Leatherhead.— At their last meeting the Urban District Council 
resolved to canvases the persons living in the area to be covered by 
the electric lighting inatallation as to whether they would use the 
electric light if the Council carried out the work. 

Ormskirk and Southport Light Railway. Notices are pub. 
lished of intention to apply for an order for incorporating a com- 
pany and authorising the construction of light railways from 
Ormekirk to Southport, in the county of Lancaster. 

Dudley, Stourbridge, and District Electric Traction Company, 
Limited.—The traffic receipts for the week ending May 13, 1899, 
were £164, 18s. 4d. ; corresponding week last year, £168. 10s, 2d. 
The total for this year is £3,095. 12s. 4d. (£3,041. 3s. 4d.). 
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Twickenham. —The Ligh) Railway Commissioners will hold 
their enquiry into the application of the London United 
Tramways for an order authorising them to construct electric 
tramways through Twickenham at the town hall on June 12, 


City (London) —At a special meeting of the Court of Common 
Council next week a report from the Streets Committee of the 
Public Health Department on the present position of the Cor- 
poration in regard to the future of electricity in the City will be 
discussed. 

Middlesex Tramways.—Advertisements have been issued in 
the joint names of the Middlesex County Council and the North 
Metropolitan Tramways Company, giving notice of the intention 
of the Council and company to apply for power to construct and 
work light railways. N 

Southwark.—The City of London Electric Lighting Company, 
Limited, have published notice of intention to apply to the 
London County Council for its approval to alter the standard 
pressure of the supply to consumers from 100 volts to 200 volte in 
the company’s distributing mains. 

Automatic Electrical Advertising Syndicate, Limited.—This 
Company has been registered with a capital of £4,500 in £1 shares, 
and the object is to adopt an agreement with H. A. Phillips, and to 
acquire, own, and work an invention for the display of advertise- 
ments automatically by electric power. 

Dining Table Lighting.— We are informed that Messrs. Drake 
and Gorbam have reduced the price of their patent dining-table 
connector, the use of which obviates the necessity of cutting the 
table and cloth to 12s. 6d. for a connector to take four candle. 
sticks, and to 17s. 6d. for those taking vix candlesticka. 


Ashton-under-Lyne.—' The Board of Trade inspection of the 
electric tramways of Ashton was neld on the 25th inst., and the 
opening of the line is to follow almoet immediately. Mr. W. A. 
Ducat has held an enquiry into an application of the Town 
Council to borrow £352 tor an installation of electric light at the 
public baths. 

Buller's Telegraph Construction Company, Limited. —This 
Company has been registered with a capital of £400,000 in £10 
shares, and the object is to carry on in Great Britain, Ireland, and 
elsewhere the businesses of telegraphic, electrical, mechanical, 
manufacturing, and general engineers and contractors, manu - 
facturers, eto. 

Cork Electric Tramways and Lighting Company, Limited. 
Notice is now published of application to be made by the Cork 
Electric Tramways and Lighting Company, Limited, for an Order 
in Council authorising the company to make and maintain certain 
tramways in the county of Cork, to be worked by electrical or other 
mechanical power, or by horse power. 

Darlington.— At a recent meeting of the Streets Committee of 
the Corporation the report of the Tramways Committee was 
adopted. The report recommended that a small deputation should 
visit the various towns where the electric tramway system had . 
been adopted for the purpose of inspecting the mode of paving, the 
standard, lamp, and bracket used, etc. 

Bordeaux Tramways and Omnibus Company. Limited.— 
The decree confirming the substitution of the Compagnie 
Francaise des Tramways Electriques et Omnibus de Bordeaux 
hae been signed by the President. A final meeting to declare 
dividends and pasa resolutions for winding up will be held 
shortly. The transfer books will be closed after the 23rd inst. 


Stockport.—The Police and Sanitary Committee of the Huuse 
of Commons (Sir Stafford Northcote’s) have passed tbe Bill of the 
Stockport Corporation which deals with the purchase and working 
of the tramways in and out of the borough by the Corporation, the 
supply of electricity to adjoining neighbourhoods, and a number 
of clauses relating to police and sanitary matters. There was no 
opposition. 

Chester.—The city electric light accounts for the year ended 
March 25 last show a net revenue from private lighting of £1,076, 
while the public lighting is estimated to have cost £1,777. There 
is a balance of £4611, which it is proposed to distribute as 
follows : to interest on capital expended, £1.441; sinking fund, 
£1,317; preliminary expenses written off (balance), £1,052; 
reserve fund, £800. 

Cleckheaton.—The District Council have received a letter from 
the Liversedge Council with regard to the application which has 
been made to the Light Railway Commissioners for an order 
empowering the Dewsbury Town Council and the Cleckheaton 
and Heckmondwike District Councils to construct an electric 
tramway between Cleckheaton and Dewsbury, asking to be 
admitted to the combination. 

Birmingham Electric Supply Company, Limited.—An extra- 
ordinary general meeting of this Company will be held at the 
Company’s registered offices, Dale-end, Birmingham, on Thureday 
next at 12.30 p.m., at which meeting will be submitted for approval 
a Bill proposed to be introduced in the present session into the 
House of Lords for the purpose of carrying into effect the terms 
of the sale of the Company’s undertaking to the Corporation of 
Birmingham. 

Hereford.— The Electric Lighting Committee are making 
arrangements for laying the cables in the principal streete, and 
they have asked intending consumers to apply st once in order to 
save expense by laying the wires connecting the mains with the 
various shope and residences at the same time as the mains. The 
price for the current will not exceed 6d. per unit, and the com- 
mittee intend to make concessions as soon as financial considera. 
tions justify ib, 
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Invernees and Lochend Light Railway Scheme. —On Saturday 
the Light Railway Commissioners, the Earl of Jersey presiding, 
held an enquiry at Inverness in reference to an application for an 
order authorising the construction of a light railway between 
Inverness and Lochend, at the head of Locb Ness, seven miles 
and three furlongs in length. The Commiesioners decided that 
sufficient public advantage had not been proved, and refused the 
order to construct the line. 

West London and Provincial Electric Supply Company, 
Limited.—This Company has been registered with a capital of 
£150,000 in £1 shares, and the object ia to carry on the business of 
an electric light company in all its branches ; in particular to con- 
struct, lay down, establish, fix, and carry out all necessary cables, 
wiree, lines, accumulators, lamps, and works, and to generate, 
accumulate, distribute, and supply electricity, and to light towns, 
streets, markets, theatres, shops, etc. 

Dewsbury.—Colonel Marsh, Local Government Board inspector, 
held an enquiry on the 18th inst. into an application by the 
Corporation for a loan of £9,000 for electric lighting, including 
£1,400 for buildings and supply of extension maine and house 
service connections, the latter being chiefly in the Halifax and 
Oxford roads district. The borough electrician (Mr. Jonas) 
produced plans of work completed and intended to be done, and 
said the amount required was £9,060. 


Islington.— At the meeting of the Vestry to-day the appoint- 
ment of the Electric Lighting Committee will be recommended as 
follows: Messrs. H. Wilkine, E. J. Chant, J. D. Moore, A. 
Walkley, W. Malins, G. T. Wilson, F. G. Watkinson, W. Beale, 
E. Fitzgerald, R. Gordon, W. W. Hann, J. H. Rollings, F. H. 
Varley, Geo. Wright. A. J. Fearnhead, H. W. Callender, S. 
Lambert, T. Andrew. R. S. Cufflin, T. W. Vine, C. Dearing, A. S. 
Dobite, A. Meyers, W. H Whadcoat, J. T. Ablett. 


Eastbourne.—At a special meeting of the Town Council 
yesterday, a report was submitted recommending a modification 
of the proposed scheme of electric tramways for the borough. In 
consequence of the very strong 2Dposition in the Upperton district, 
the suggested tramway through this neighbourhood has been 
abandoned, and the project has been reduced to the seaside tram- 
way. Ata public meeting held on Wedneeday, resolutions were 
passed approving of the construction of tramways in the East-end. 

Northfiloet. —The District Council have sealed the agreements 
with respect to the pro electric trams. The Clerk explained 
at last week's ae that he had unsucceasfully endeavoured to 
get the Board of Trade to admit a clause whereby one of the three 

istricts could buy the whole of the concern at a given time, pro- 
vided the other two did not want to join in the purchase. There 
might be an alteration in the law, and he bad induced the pro- 
moters to agree that in the event of this being done they would 
enter into a binding agreement to sell. 

Brighton.—It is the intention of the Corporation after June 30 
next, subject to the consent of the Board of Trade being first 
obtained, to increase the standard pressure of supply in 
the electricity mains in certain described districts from 
115 to 230 volte. The Corporation will, free of expense to the 
consumer, provide new lampe in lieu of those now in use, and will, 
where neceesary, repair the consumers’ wiring, so that it shall pass 
the tests of their officers. Mains to the extent of 175 yards are to 
n ae the upper part of Springfield.road at an estimated cost 
of £740. 

Beckenham. — At a recent meeting of the Electric Lighting 
Committee the Clerk reported that at the local enquiry held b 
Colonel Slack, R.E., no opposition was offered to the Council's 
application for a loan of £37,100 for electric lighting purposes. 
The Council was recommended to advertise for tenders for the 
buildings, and the surveyor was authorised to invite applications 
for the post of clerk of the works at & salary not exceeding £4. ta. 
per week. The report was adopted. A letter from the British 
Insulated Wire 5 Limited, to the effect that they had 
approached the Free Wiring Company, and that thev were 
willing to enter into a contract with them, is before the Electric 
Lighting Committee. 


Haokney.—In their report submitted to the Vestry on Wednes- 
day, the Electric Lighting Committee asked for authority to 
purchase a site for the electric lighting and refuse destructor 
station, and stated that the arrangements for the electric lighting 
of the parish had so far advaaced that, acting under the advice 
of the engineer (Mr. Hammond). the committee had resolved to 
commence to lay electricity cables in those streets which were 
most suitable from an electrical and commercial point of view, and 
they had invited tenders for electricity supply mains, trenching, 
troughing. cables, joint.boxes and jointing, and house services. 
These tenders will be submitted to the ordinary meeting of the 
Vestry on June 14, 1899. 

Stock Exchange.—May 30 has been appointed the special 
settling day for: Aron Electricity Meter, Limited—125,000 6 per 
cent. cumulative preference ebares of £1 each fully paid, Nos. 1 to 
195,000; British Insulated Wire Company, Limited — 29. 935 
vendore’ ordinary shares of £5 each fully paid, Nos. 1 to 29,625 
and 39,651 to 39,960 ; and a further issue of 40 ordinary shares of 
£5 each fully paid. Nos. 39,961 to 40,000 ; also Hiram S. Maxim 
Electrical Construction, Limited - 200. 000 vendors’ £1 shares fully 
paid, Nos. 8 to 200,007. The City and South London Railway Com. 
pany’s further issue of 5,749 5 per cent. perpetual preference 
shares of £10 each fully paid, Nos. 9,252 to 15,000, and £50,000 
4 per cent. perpetual debenture stock, is to be quoted in the 
official list. 

Lewestoft.—The Light Railway Commissioners held an enquiry 
on Friday into the application of the East Anglian Light (Electric) 


Railway Company for powers to run from Southtown to Kessing- 
land through Lowestoft. The Commissioners were the Earl of 
Jersey (chairman) and Colonel Boughey. The Hon. A. Lyttelton, 
for the Great Esstern Railway, contended that the Light Railways 
Act never meant two systeme to run side by side; the application 
was one which should be referred by the Board of Trade to Parlis- 
ment. A second bridge at Lowestoft Harbour would be dangerous to 
navigation. Lord Claud Hamilton, chairman of the Great Eastern 
Railway. said he considered that the line would compete with the 
Great Eastern Railway, but he principally objected to it on the 
ground that it would destroy the amenities of the country. Lord 
Jersey intimated that the points raised would be duly considered, 
and the enquiry ended. 


The Ediswan Fittings.—We have received from the Edison 
and Swan United Electric Light Company, Limited, their latest 
copy of their supplementary electrolier list. "This consiste of 
42 pages bound together, on which are illustrated a great variety 
of electroliers for various uses. Amongst them we particularly 
note those designed so that they can be made in wrought iron 
or copper. The deeign of theee is exceedingly neat and artistic, 
and they will doubtlees find & ready demand amongst the 
higher-class users of electric light. One electrolier in wrought 
iron, providing for six lights, is particularly handsome, and, con- 
sidering the large amount of hand labour involved in ite construc- 
tion, the price is exceedingly reasonable. We also notice that the 
firm have standardised a wrought-iron gate fitting, constructed to 
bridge between two gate poste 12ft. apart, with electric lighte in 
lanterns at the point of the arch and at either gate poat. 


Bradbury and Co., Limited. —We have received from this firm, 
which owns the Wellington Works at Oldham, an illustration of 
the six-capetan lathe, which is specially designed to reproduce in 
quantity small brass ware, such as is so often required in the manu- 
tacture of electrical accessories—in fact, the lathe in question is 
specially designed with the object of manufacturing lampholders 
in quantity. Tbe mandrel of the lathe is hollow, and will take 
tubing or solid bars up to 1jin. in diameter. The working travel 
of the capstan slide is 34in., which is amply sufficient for all 
lampholder-tube work. The turret is provided with six tool. 
holders, and in addition to this an ordinary slide rest can be used 
to work on exterior while the turret is boring and screwing the 
interior work. We gather from the list that these lathes are being 
manufactured to stock, and we trust that this will enable Messrs. 
Bradbury and Co. to prevent numerous orders from going to 
America. 


Hammersmith.—The Vestry have withdrawn their opposition 
to the London United Tramways Bill on certain conditions, under 
which they will consent to the working by the company of their 
lines in the parish. The clauses, in addition to those stipulated by 
the London County Council when giving consent, are: (1) that 
Olause 10 of the Bill be withdrawn so far as it proposed to take 
away the Vestry's power of veto; (2) that the tramway portions of 
the roade in Glenthorne-road and Studland.street (including the 
18in. margins) when the lines shall have been reconstructed and 
the whole of the Beadon-road from kerb to kerb be paved with 
hardwood at the entire expense of the company and to the satis- 
faction of the Vestry ; (3) that the company bear all expense con- 
sequent on reconstructing the lines and roads, and the expense of 
shifting the electric lighting standards, and place the Vestry's 
electric lights on their poles where considered necessary by the 
Vestry ; (4) that protective clauses be inserted in the Bill on the 
lines to be acquired by the London County Council; (5) that 
the company pay the Vestry's coste in conneotion with the 
company’s Bills last year snd this year. 


Liverpool.—At a meeting of the Tramways Committee of the 
Corporation on Wednesday, a report on the subject of advertising 
on the tramcars was received from the general manager. The 
preeent system was considered by the manager to be objectionable, 
but he thought that if the system exhibited at the Ad vert isere 
Exhibition, Niagara Hall (used in the Leeds cars), which consists 
of photographic and other transparencies on glass, were adopted, 
a sum of about £10,000 per annum might be realised. The general 
manager was authorised to prepare specifications for outside and 
inside advertisements, together and separately, with the view to 
a contract being entered into from July 1 next. The matter will 
be decided when the specifications have been prepared and the 
tenders received. To fill the vacancy caused by the death of Mr. 
T. J. Flynn, it was decided to recommend to the Council the 
appointment of Mr. Charles Petrie, who is chairman of the Electric 
Lighting Committee. A question was raised as to the powers of 
the Corporation to work tramways in districts outside the city, and 
the Town Clerk stated that there would be no difficulty about 
obtaining powers so long as the consent of the local authorities 
was secured. The general manager (Mr. Bellamy) was instructed 
to prepare a plan of feasible extensions beyond the city boundaries 
with the view of a conference with the local authorities that might 
be concerned. Ata meeting of the Tramway Committee of the 
Corporation the report of the city engineer as to construction of 
certain junctions and temporary lines in connection with the 
Walton route was adopted. The city engineer and general 
manager are also to report as to the extension of the electric 
system to Aintree and Fazakerley. 


Ross.—At a special meeting of the Urban District Council last 
week the Chairman reported that he had visited Cheltenham 
electrical works, and had ascertained that since the erection of 
the works commenced in 1895, £75,000 had been expended, and a 
profit of 3 per cent. had since been made. The committee thought 
works could be erected and plant laid in Ross, which was one- 
tenth the size of Cheltenham, at a corresponding expenditure, 
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The cost of gas in Cheltenham was 28. 4d. per 1,000ft. and 4e. 2d. 
in Ross. The experience of Cheltenham was that since the electric 
light was installed, gas had been laid on to a large number of the 
smaller houses and the price reduced. The committee anticipated 
a similar result on the installation of electric light at Ross. They 
thought electric light corresponding in quantity to the 48. 2d. in 
gas could be supplied for 3s. 3d. The committee decided to 
engage Mr. Kilgour, electrical engineer of Cheltenham, to prepare 
plans and specifications, with an approximate estimate of the 
expenditure. 

Croydon.—The report and accounts of the Electric Lighting 
Committee adopted by the County Council last week show a groes 
profit on the year's working of £5,340; £4,092. 98. 8d. has been 
transferred to interest and sinking fund on loans, leaving a net 
revenue for the year of £1,247. 17s. 4d. In consequence of the 
refusal of the Local Government Board to sanction a loan for the 
payment of the premium to the British Thomson-Houston Com- 
pany, £1,000 has been allocated to pay off this sum, leaving a 

alance of £247. 17e. 4d. to carry forward. The committee point 
out that a considerable portion of the works upon which capital 
has been expended during the year, and on which sinking fund 
and interest have been paid during the same period, had not been 
fully productive during the year. For instance, in some cases 
cables had just been laid for extensions which were included in 
the capital expenditure of the year, but the full revenue from 
connections to these cables would not be received until the current 
year. The committee recommended that the charge for current 
be made at the option of the consumer upon the maximum demand 
system at the price of 7d. per unit for the first hour’s average 
demand, and 2d. per unit for the remainder of the supply. 


Aston Manor.—The destructor which was erected in 1892 
having proved insufficient for the work, the Urban District 
Council now propose to add four cells on the Beaman and Deas 

ttern, and to make other alterations by which ite capacity will 

improved to 108 tons daily. The steam will be obtained 
entirely from the heat generated in the destruction of refuse, but 
should the cella be allowed to go out or cooled down for cleaning 
or repairs, the steam can again be started by means of auxiliary 
grates. The power will be distributed electrically by meane of 
cables carried from one central generator or motors fixed wherever 
required. Separate motors will be fixed to work (1) the fans for 
the air blast in the cells, (2) the elevator, (3) mortar mille, (4) well 
umps ; a emall one will be set up in the stables for chaffcutting. 
he present boiler will be used for heating the fire station with 
steam. The wharf and premises will be lighted throughout with 
electriclight, and thedisinfecting apparatus will be worked by steam 
from the boilers. The estimates have increased from £11,500 
to £14,000. The estimated cost is as follows: one 130.h.p. 
multipolar generator, £430 ; one 25-h.p. motor for grinding mills, 
£150; one 10-h.p. motor for elevator and conveyor, £90; one 
motor for fan, £100; one 10-h.p. motor for well pumps, £98; 
one b h. p. motor for chaffcutting, £70 ; cable and electric motors, 
£100; electric lighting, 22 arc lamps and 68 incandeecent, £365 ; 
main switchboard, £65—making a total of £1.468. It is proposed 
that the works be divided as follows: (Contract No. 1) the 
destructor cells, flues, boilers, etc. ; (2) engines, generator, and 
electrical plant, pumps, and storage tank ; (3) elevator and con- 
veyor; (4) buildings and paving; (5) well and boring; (6) 
dieinfector. Also that the Local Government Board be applied to 
for a loan for £14,000, and that the committee be empowered 
to advertise for tenders for the works as above. These recom- 
mendations have been adopted by the Urban District Council. 
Permission has been given for the laying of trunk linea in Witton- 
lane and Alma-street, subject to the National Telephone Company 
paying an acknowledgment therefor in proportion to the sum 
paid by them under the existing agreement. 


Hastings. —The Council have adopted the minutes of the Public 
Lighting Committee containing a report from the electrical engi- 
neer (Mr. Leonard Andrews) in connection with the 3 
extension to West Marina, stating the cost of running a 0°05 square 
inch low-tension three-wire cable laid in earthenware troughing, 
and run up solid with bitumen from the Sussex Hotel, Marina, to 
a sub-station in the Corporation yard at West Marina, as £461 ; 
0:035 square inch high-tension cable, laid as above, for feeding the 
proposed sub-station, £261; 0:025 square inch low- tension three- 
wire service up Grosvenor-gardens, £45; 0:05 square inch low- 
tension three-wire cable from Bopeep Hotel to the Victoria Hotel, 
via West Hill-road, £633; building & sub-station in the Corpora- 
tion store yard, and equipping same with necessary transformers, 
switch gear, etc., £350—total cost, £1,750. The engineer does not 
recommeud tbat the whole of the above extensions should be carried 
out at once, but only that provision should be made for any probable 
future demand to avoid the expense of opening up the roads a 
second time. As a basis for determining in what directions exten- 
sions of mains should be carried out, he suggests that no extension 
should be made unless there appears to be & reasonable prospect 
of earning 20 per cent. per annum upon the total cost of makin 
the extension. At 6d. per unit each 8-c.p. lamp connected w 
earn about 8s. Thus to earn £280 about 700 lamps will have to 
be connected. As the cost of interest, sinking fund, and mainte- 
nance of mains will nob amount to more than about 84 per 
cent. per annum, the 20 per cent. mentioned will leave a 
very fair margin. As space will not be available at the Cor- 

ration yard at West Marina for the proposed sub-station, a site 
or the station is to be obtained in some other suitable position in 
the vicinity, and, subject to the sanotion of the Local Government 
Board to the borrowing of the estimated cost of the works specified 
in the reporb being obtained, the whole of such works are to be 
carried oub as and when requisite, A resolution has been passed to 
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apply to the Local Government Board for the necessary sanction. 
The Public Lighting Committee have made an agreement with the 
proprietors of the Empire Theatre of Varieties by which they 
obtain facilities for the laying and maintaining of two pipes for 
carrying electric light wires under the passage at the east end of 
the theatre, to connect with the sub-station constructed on adjoin- 
ing land belonging to the Corporation, and for the user of such 
asago as a means of access to such sub-station. The proprietors 
ave consented to grant the required rights on a yearly tenancy 
at the rent of le. per annum, and otherwise subject to the usual 
incidental conditions, In view of the collapse of the Corporation 
Tramways Bill, Mr. Murphy's scheme, now pending before the 
Light Railway Commissioners for tramways in the borough of 
Hastings, and from West Marina to Bexhill, is being revived. A 
recent letter from the promoter has been referred to Council in 
committee for early consideration and report. 


PROVISIONAL PATENTS, 1899. 


May 15. 

10183. A removable combination magnet and oeil for electric 
generators and metors. Charles H. Cutting and 
George H. Cutting, Parliament Works, Parliament-street, 
Derby. l 

10205. Liquid feed devices for electrolytic and kindred 
apparatus. Raoul Girouard, 55, Chancery-lane, London. 
(Complete specification. ) 

10215. Improvements in electrolytic apparatus. Max Haas, 
77, Chancery-lane, London. (Complete specification.) 

Improvements in or relating to the regulation of 
electric motors. Martin T. A. Kubierschky, 111, 
Hatton-garden, London. 

Improvements in or relating to eleetrie controllers. 
Alfred Julius Boult, 111, Hatton-garden, London. 
(Thorsten von Zweigbergk, United States.) 

Improvements in coin-operated mechinism specially 
applicable for electric and other meters. Edward 
du Bois and the Mutual Electric Trust, Limited, Norfolk 
House, Norfolk street, Strand, London. 

Improvements in electrical incandesocenoe lamps with 
osmium filaments. Oliver Imray, Birkbeck Bank- 
chambers, Southampton - buildings, Chancery - Jane, 
London. (Oesterreichische Gasglühlicht und Elektricitits- 
Gesellschaft, Austria-Hungary.) | 

Improvements relating to  eleotrical  fuseholders. 
Thomas Duncan Dundas, 8, Rastell-avenue, Streatham- 
hill, London. 

Improvement iu portable telephones. Lars Magnus 
Ericsson, Clun House, Surrey-street, Strand, London. 

May 16. 

10301. Improvements in or relating to overhead systems for 
eleotrical transmission of energy, William Routledge, 
73, St. Svephen's-road, Upton Park, London. 

An improved systom er arrangement of apparatus 
designod for the production ef electrical pressure or 
intensity. Gordon Earl Adams, 55, Chancery-lane, 
London. 

Improvements in electrodes and electrode connections 
in liquid feed devices for elootrolytic apparatus and 
in the construction of enclosing vossels for electro- 
lytic and kindrod apparatus. Henry Carmichael, 55, 
Chancery-lane, London. (Complete specification.) 

Improvements in controllers for electric motors. 
Reginald Belfield, 322, High Holborn, London. (Harry 
Phillips Davis, Gilbert Wright, and Alexander Jay 
Warts, United States.) i 

Improvements in electric meters. Hans Otto Swoboda, 
18, Buckingham-street, Scrand, London. (Complete 


specification.) 
di May 17. 


An improved electric alarm clock for awakening 
sloepers. Arthur Henry Arnold, 204, Woolwich-road, 
Charlton, London. 

Improvements in and relating to the junction-boxes 
and other similar joints of pipes used in connection 
with the conducting wires of electric )ighting. Sam 
Fielden, 12, Standish.street, Burnley. 

10393. Improvements in or relating to electro-mechanical 
impulse devices. Henry Campiche, 111, Hatton-garden, 
London, ; 

A new or improved electric switch. James Joseph 
Goodbury, 55, Chancery-lane, London. 

Improvements iu wireless telegraphy. Leslie Bradley 
Miller, 93, Hatton-garden, London. 

Au improvement in dynamo machines. Coleman de 
Kandó, Birkbeck Bank-chambers, Southampton-build- 
ings, Chancery-lane, London. (Complete specification. ) 

Improvements in incandescent electric lamps. 
William Mengarini, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

10442. Imprevements in or connected with 5 

current electric arc lamps. William James Davy, 40, 


Chancery-lane, London. 


10219. 
10229. 


10238. 


10241. 


10243. 


10246. 


10303. 


18390. 


10336. 
10340. 


10357. 


10374. 


10403. 
10406. 


10413. 


10416. 
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May 18. 

10476. Improvements in the mountings and reflectors of 
electric lamps. Jean Houbois, 100, Wellington-street, 
Glasgow. (Complete specification. ) 

10489. Improved mounting or holder for reflectors of 
incandescent electric lamps. Carl Wolffhardt, 53, 
Chancery-lane, London. 

10627. Improvements in ooin-freed electrical apparatus. 
William Lloyd Wise, 46, Lincoln’s-inao-fields, London. 
(F. G. Lochmann und Cie., Germany.) 

10535. Improvements in aro lamps Henry Stansfield Dodd 
and Robert Ironside Bagnall, jun., Norfolk House, 
Norfolk-etreet, Strand, London. 

10536. Improvements in and relating to oloctrical contact 
devices for explosion engines fired by electricity. 


James George Acclee, 45, Southampton-buildings, 
Chancery-lane, London. 
May 19. 


10561. Improvements in clectrical igniters for gas lamps. 
Ridley James Urquhart, 57, Barton-arcade, Manchester. 
(The tirm of Eckel und Glinicke, Germany.) 

10590. Improvements in the combination of electrie motors 
with oentrifugal fans or pumps. Samuel Cleland 
Davidson and Louie John Steele, 55, Chancery-lane, 
London. 

105906. Electrical apparatus by means of which a prize is 
automatically delivered when a target is hit. Julius 
Domjén and Carl Schrotter, Birkbeck Bank-chambers, 


Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 
10606. Improvements in thermostatic regulators. Albert 


Richardson Shattuck, 45, Southampton-buildings, Chan- 
cery-lane, London. (Complete specification.) 

10608. Improvements in the manufacture of conduits for 
electrical conductors and other purposes and in 
apparatus therefor. Harry Scott Morrison, 24, South- 
ampton-buildings, Chancery-lane, London. 

May 20. 

10647. Improvements in electric switches. Alfred William 
Cramp, 23, Coleman-street, London. 

10009. Improvements in or relating to incandescent electric 
lamps. Max Rudolph Heide, 322, High Holborn, 
London. 

10682, Improvements in telephones. Joseph Devonport 
ae Andrews, 45, Fulham Park-gardens, Fulham, 

ndon. 


SPECIFICATIONS PUBLISHED. 
1898. 

9475. Electric arc lamps. Boardman. 

0511. Rheostata for the graduated control of electrical 
resistance, particularly applicable to the production 
of theatrical luminous effects. Clémancon. 

10616. Enclosed arc lamps. Thomas-Davies. 

11609. Electrical fuses and cut-outs chiefly applicable to the 
bridge fuse. Sowry and Munslow. 

11962. Automatic prepayment mechanism for controlling tho 
supply of electricity or gas. Hughes. 

12667. Device for fitting reflectors, shades, globes, or the 
like to clectric incandescent and other lamps. 
Bartenstein. 

13116. Illuminating conductors for incandescent electric 
lamps. Imray. (Von Welsbach.) 

13999. Electric stop motions empleyod in machinery or 
apparatus for elongating or drawing strands of 
cotton and other fibres. Tunstall and Crabtree. 

14917. Electric miners’ lamps. Wood. 

14293, Systems of electrical distribution. Belfield. 
.Lamme.) 

14294. Regulation ef rotary transformor direot-current 
E.M.F. Lemme. (Date applied for under International 
Convention, Feb. 10, 1898.) 

14761, Electrical safety fuses or cut-outs. Langdon. 

24404. Insulating and supporting electric conductors. 
Hackethal. mm 


Insulators for fastening clectric wires. Treleaven. 
Mode and means for operating the poles or masts of 
electrical cars or vehicles for tramways. Rutherford. 
Automatic systoms of proventing oollisions on electric 
railways. Bancroft and Sullivan. 
Galvanic batteries. Singer. 
. Sheathing or casing of thormo-electsic elements. 
Johnson. (Hartman and Braun.) 
. Electrical drying apparatus for treating textile 
fabrics. Vignon-Danto. 
6269. Electric Jampholders. Hall. 
6270. Combined electrical switches and lampholders. 
6443. Pocket galvanometer. Beez. 
6562, Current regulators for electric batteries. Fuld. 
6647. Wali pings for electric lighting and heating. Lund - 
berg and Lundberg. 


(Scott and 


1627. 
4119, 


5576 


Hall. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMW AYS. 


bb 
Returns for EF Total receipts fer 
TUM week 8 1 Increase half-year. 
decrease. 
Ending 1899. 1898. 1890. | 1896. 
ae Tram- £ £ £ 
oo ve ves: May 20 |4 184/3,600| + 584 |77,754 |71,956 
Black pool and Fleet- 
wood Tramroad...| ,, 20 324) — — 5,017 | — 
Bradford City Trame Feb. 5 145 — — 6,7 — 
Bristol Tramways 
and Carriage (Co. . May 19 |2,863/2,696) + 167 — — 
City and South 
London Railway.. „, 21 [1,079 987, + 922 358 21.666 
Dover Tramways ...| ,, 20 160; 127 + 333, 046 
DublinU.T.,elec.cars| „, 19 1,064] 899+| + 165 18, 816 [15,182 
Dublin S.D. Electric 
Tramways ..... „ 19| 744| 556, + 188 13,637 8,909 
Halifax Corporation 
Tramways ........ Mar.29 | 312| — — {10,7129} — 
W "Overhead 
nr May 21 [1.395 1, 410 — 21 |28,314 20, 200 
South Staffordshire 
Tramways — " 19 | 596| 576 + 20 |12,316 |11,844 


* Since June 30, 1898. t Including horse cars. 1 Since July, 1886. 


COMPANIES' STOCK AND SHARE LIST. 


' Price 
Name. Paid | Wednesday. 
Blackpool and Fleetwood Tramroad Shares 10 
Bournemouth and Poole Electric £upply, Limited, Ord.. 10 13i- 
per cent. Cum. Pref. . 10 109-11 
Beitish Electric Traction Limited, , Ordinary, Nos Nos, 1 30,000 10 18-19 
— 6 per cent. Cm. Ei., ESTIS "e T" 10 -14} 
—— per cent. Cm. Pf., 40,001.60,000 .......... 10 14 
——— 6 per cent. Perpetual Debenture Stock . 100 196-199 
Brush n . S Ordinary 2 1 2 
*3 6 per cent. Pr e" „ „ „„ 9 0 . 3 2 2 
i oor een Debenture ture Stoch 8 — 100 110-114 
Pot cent. 2nd Debenture Sock: 2 6% „„„% SIEK] 2 * 100 102-106 
. Fable Company, Deere coves moose] 100 114-117 
l s eee „e „eee eee 6 123-18] 
Oentral ntral London way, “Ordinary . Nasuue Eve Ra ae w nius 
——— Pref . c 8 : 
— *€€9^»0909209*0900099090000090299* 6 
Charing Cross and Strand — ——— b 11-12 
43 per cent. Cum. Prof. ecco eil É 53-6] 
Chelsea N any eveeeeneeeeen eeecaven svete s- OCs 6 8-9 
r cent. De ntures 6 %% %% „% „% ee ee tease e 100 114-116 
Ony of Lon on, Ordinary . FFF 16-17 
—— 6 per cent. Cumulative Pref. e 15-16 
——— b per cent. Debenture Stock 100 195-180 
Olty and South London Railway, Consolidated Ordinary .. 100 4421 
— Ording 8 4 
—— 4 per cent. ay haie ca 62 2 „ 2 6 „% „% „ „„ „„ „„ „% 9002€ 100 132 
b per cent. Pref. Shares.. 10 114.15 
r 10 4-15 
County anty of London and Brush Prov. Elec. Tight 05. 6.10 11.12 
6 per cent. Oum. Pref. siess 10 14-15 
4} per cent. Prov. Certs. €9060990€9090992509006*90999 — 64-56 
Crompton and Co. . | 8 84 41 
ccyetal Pt LX M t Stock; oo | 130185 
tal P ct, n oen 100 -185 
Preferenoe 6 per si o 100 140-145 
Edison and Swan United Ordinary. seess 3 2-24 
6 per cent. Debentures . rere re b 4-5 
4 per cent. Deb. Stock, Red.. 00 96-08 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, ` 1. -17,400 6 m4 
wlectric Construction, ited 2 2}- 
——— 7 per cent. Cumulative Pref. ... ———— S 
— 4 per cent. Perp. lat Mort. Deb... e€€006909299 „% 99 100 108-1 
W. T. Heniey's Telegraph Works, Uruinary . sxsese| 40 26-26 
7 per cent. Preference eee 410 18-20 
44 per cent. Debentures ................ — ......| 100 113-116 
House-to-House Company, n 3j 8 6 8-9 
7 per cent. Preference FFF 9-10 
Imperial Tramways, Limited 6 244-254 
India Rubber, Gutta Percha, and Telegraph Work lu 21-22 
4 per cent. Debentures... ce ccc cece ce aeos LOO 101-106 
Kensington and Knightabridge tated lag 3Naad dau see’ cas «| 4 12-13 
London Electric Supply, Ordinary.. xA NE HE 
6 per cont. Pref. .... ii.. „r i T 
4 per oeut. 1st Mortgage Debenture Stock, Red. 106-108 
Metropo'itan Electric Supply, Limited, Ord., No. 1-62, 500 .. E" 163-17 
0. 62, 501-85, 000, 10 154-1 
r cent. First Mortgage Debeutare sok ....| lu 118-12, 
National Telephone, Ordinary.. ; 6 44-6 
6 per cent. Cum. C777 10 11-13 
6 per cent. Cum. Second Pref.......... . 10 11-12 
———- per cent. Non. Cum. T Fl... 5 64 
r cent. Deb. Stock, Red. ........  ........ 100 10-102 
Notting Electric Lighting Company, Limited ene 10 164-17} 
Oriental, Limited, 1879 .. . Sneed 3 13-1 
25 Shares r waetencntwesan||| SB 747 
£A} Shares, ‘New . s —ä— 4 à 
Oriental Telephone and Electric Company re 1 1 
Oxford klectrio, Lim., Ord., Nos. 1 to 96 and 407 to 10, 10 5 64-7 
Royal Electrical Company of Montrea . T] 165-185 
44 per cent. First Shares Mortgage Debentures . 100 105-107 
South London Electric Pit rid grind V D EE 4i 4i 
St. James's and Pall M ted Ordinary . T b 17-18 
7 per cent. Prei. A 5 9.10 
Telegraph Construction and Maintenance sss 12 8:41 
———— b per cent. Bond —— ——| 0 106- 
Waterloo and City Ordinary 7/2 100 107-110 
Bleotric 8 , Ordinary waaecaecese 5 14-15 
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NOTES. 


London Chamber of Commerce.—4A special general 
meeting of this organisation was called for last (Thursday) 
night, to consider certain proposed alterations in the 
by-laws. 

Electricite a la Maison.—The Brussels Exhibition 
with the above name is to be opened by Prince Albert of 
Belgium on Saturday next, at 2 p.m. A Press view of the 
exhibition is being held to-day. 

Institution of Junior Engineers.— Arrangements 
bave been made for the members of this institution to visit 
at 6.30 p.m. next Friday (the 9th inst.) the Bankside works 
of the City of London Electric Lighting Company. 

Royal Institution.— The special meetings of the Royal 


Institution to commemorate the centenary of the first 


meeting of members in 1799 will be held on the first three 
days of next week. The programme of the meetings was 
given in a recent issue. 

Biological Electricity.—A prize of £50 is offered by 
the Economic Society of Mohringen, near Kónigsberg, for 
the best work on the relations of electricity to living 
organisms. 'The work must discuss new phenomena in 
biological electricity, or the sources of it, from a physical 
point of view. 

Institution of Civil Engineers. —We would remind 
our readers of the conference to be held next week at 
Westminster in connection with the Institution of Civil 
Engineers. The conference will be opened on Wednesday, 
June 7, at 10.15 a.m, by an address by Mr. W. H. Preece, 
C. B., F.R.S., and the various sections will meet afterwards 
as announced last week. A conversazione will be held on 
Thursday evening and also on Friday. 

Physical Society.—At the ordinary meeting of this 
society last Friday, Mr. T. H. Blakesley, vice-president, in 
the chair, a paper was read on “The Thermal Properties 
of Normal Pentane " (Part 2), by Prof. S. Young and Mr. 
Rose Innes. A lengthy discussion followed, with the result 
that the reading of a paper on The Distribution of 
Magnetic Induction in a Long Iron Bar," by Mr. C. G. 
Lamb, was postponed until the next meeting. 


City and Guilds Exhibition.—On Friday next, 
June 9, the Duke of Devonshire, K.G., will open an 
exhibition of practical work executed by the candidates 
at the 1899 examinations of the City and Guilds of London 
Institute. The exhibition will be held in the North Gallery 
of the Imperial Institute, and will be opened at 3.30 p.m. 
precisely. The advantage of these practical tests in con- 
nection with an examination which combines practical and 
theoretical questions is most apparent. The exhibition will 
be of great interest to employers of labour in ascertaining 
the quality of the work the rising generation are capable of 
turning out. 

The Southampton Accident.—We understand that 
the secretary to the Board of Trade has refused to accept 
the explanation of the Southamption Corporation that the 
Corporation should be released from responsibility with 
respect to the workman who was killed while making 
alterations to the mains. The Corporation wished to be 
relieved from responsibility because the work was not 
completed, but the secretary to the Board of Trade 
reminded the Corporation that as they ordered the supply 
to be given to the main in question they could not after- 
wards refuse to accept the responsibility for an accident 
arising out of the fulfilment of their order. 

The Electric Horse.—An interesting libel case has 
been occupying the Queen's Bench Division this week, a 
Mr. J. J. Inger having been suing the Star Newspaper 


Company to recover damages for libel The libel arises 
out of a comment on the Electric Horse Promotion 
Syndicate. This syndicate was supposed to ve formed for 
the ultimate promotion of the Electric Horse Company, 
Limited, with £80,000 worth of capital. We have read 
carefully the reports of the matter before the Court, but 
up to the present we have. not found any connection 
between electricity and the horse which the plaintiff was 
exploiting. We hope, however, to glean further details as 
the case proceeds. 

Accumulator Exhibition.—W e see from the columns 
of our French contemporary L’ Electricien that the list of 
entries for the international exhibition of accumulators 
organised by the Automobile Club of France, has been 
closed. Nineteen firms which undertake the manufacture 
of accumulators have entered their names, and will submit 
their work for public trial. It will be remembered from 
one of our previous notes that these trials are made with 
the object of determining the most suitable type of accumu- 
lator for automobile work. We are glad to note that 
amongst the list of entries are two English firms, and we 
trust that their accumulators will obtain a high position in 
the comparative testa. 

Tramway Bargains.—Now that the London County 
Council are buying up the whole of the tramway under- 
takings in Greater London, it is interesting to see that the 
smaller municipal authorities do not propose to relax the 
methods by which they have exacted blackmail from other 
tramway promoters. For instance, the Wandsworth District 
Board of Works have laid down the following conditions, 
which have to be complied with before they will consent 
to the extension of the tramways in the parishes of Clapham, 
Streatham, Tooting, Wandsworth, and Putney by the 
London County Council —i. e., The roads to be widened 
to the width required by the Board at the County Council’s 
expense; the lines to be doubled, and the route to have 
the Board’s approval.” 

American Cabs.—We have seen in a number of the 
daily papers accounts as to what Lord Charles Beresford 
thought of the electric cab he used in New York, but the 
statement in our contemporary the Electrical Review of that 
city goes rather beyond all these. In that journal Lord 
Charles Beresford is credited with saying that “while I 
was in New York I was supplied with a motor-cab which 
had the appearance of a cab and the manners of a kangaroo, 
but it always got me safely to my destination.” Our con- 
temporary takes this as a great compliment to the cab, but 
we would point out that the manners of a kangaroo would 
make a cab much more objectionable than a horse would. 
Personally, we much prefer that the cab should run 
smoothly and noiselessly. 

Patents in United States Colonies.—According 
to particulars recently received from Washington, and 
furnished to the Journal of the Society of Arts by Mr. R. 
W. Barker, of Ludgate-hill, owners of patents in territory 
subject to military government by the United States will 
receive the same protection as is accorded in the States 
themselves. These patents include design patents which 
have been issued, or which may hereafter be issued, and 
trade marks, prints, and labels duly registered in the 
United States Patent Office. The rights of property in 


patents and trade marks secured in the islands of Cuba, . 


Porto Rico, the Philippines, and other ceded territory to 
persons under the previous Spanish laws, will be respected 
the same as if such laws were in full force and effect. 
Institution of Electrical Engineers.—The annual 
meeting of this Institution was held on Thursday week, when 


the award was announced of the premiums for papers read 


during the past session as follows: the Institution premium 


- 
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extra premiums to Mrs. Hertha Ayrton and Mr. J. Elton 


. Young. Students’ premiums for papers read before the 
studente’ section were awarded to W. G. Royal-Dawson 
. and M. R. Gardner, E. P. Howgrave-Graham, Leonard 
Wilson, I. R. Morshead, and Mr. H. M. Dowsett. The 


Salomons scholarship was awarded to Mr. H. J. Thomson, 


a student of the Central Institution. The premiums and 
scholarship cheque will be presented at the first meeting of 


the next session in November. 

Personal Mr. H. Scholey, who for the last 10 years 
has acted as assistant-editor to our contemporary, the 
Electrical Review, informs us that he has now severed his 
connection with that journal in order to take up com- 
mercial work. Mr. Scholey will in future have offices at 
14, Victoria-street, Westminster, and act as the representa- 
tive in London and the South of England of the well-known 
firm of Messrs. Mather and Platt, of Manchester. In 
wishing Mr. Scholey every success in his new sphere, we 
cannot but pay a tribute to the pleasure it has been to 
meet him as the representative of the Electrical Review at 
the scientific meetings in different parts of the country. 
The intimate knowledge which he has gained of the 
electrical profession generally should serve him in good 
atead, and make him a valuable representative of the firm 
with which he has just become associated. 

Aluminium Feeders.—According to the Railway and 
Engineering Review of Chicago, the North-Western Elevated 
Railway of Chicago has entered into a contract for 
150, 000lb. of aluminium feeders. Three sizes of bare 
cables will be used—785,000, 1,000,000, and 1,300,000 
circular mils in area respectively. The largest feeder will 
be about 13in. in diameter. Of the two larger sizes there is 
to be two cables of moro than 10 miles in length each. The 
feeders will be placed in a wooden box or trough covered 
by a board walk between the tracks, and they will be 
supported on vitrified clay blocks of umbrella shape, placed 
9ft. apart. The contract was made on the basis that 471b. 
of aluminium are equal in conductive capacity to 100lb. of 
copper. Experiments carried out by the electrical 
engineering department of the road have demonstrated 
that 157 circular mils of aluminium are equivalent in 
carrying capacity to 100 circular mils of copper. 


Connection between the Ionisation Coefficients 
and the Depression of the Freezing Point of Solu- 
tions containing Potassium and Sodium Sulphates. 
We have received a copy of an interesting paper on the 
above subject, by Mr. E. H. Archibald, from the Trans- 
actions of the Nova Scotian Institute of Science. The 
object of the experiments was to find the ionisation 
coefficients of solutions of potassium and sodium sulphates 
from the conductivities of these solutions. The ionisation 
coefficient of a solution containing a mixture of these salta 
was then calculated from a formula due to Prof. MacGregor. 
The depression of the freezing point in such mixed solutions 
was then determined experimentally, and the results 
obtained were compared with those anticipated from Prof. 
MacGregor’s formula. A satisfactory agreement was found, 
though it is admitted that the test was not a very severe 
one. It is hard to understand why, at the present time, 
when accurate standard ohm coils can 80 easily be obtained, 
the author should give his results in terms of the con- 
ductivity of mercury. Some laxity may also be remarked 
in the use of & non-calibrated thermometer for delicate 
thermometric measurements. | 

Electrolysis.—An engineer representing the State 
Railway Commissioners has recently presented a report to 
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to Mr. P. V. McMahon; the Paris Electrical Exhibition 
premium to Messrs. Duddell and Marchant; the Fahie 
premiums to Prof. Oliver Lodge and Mr. G. Marconi; and 


the authorities of New York City with respect to the 
damage being done to Brooklyn Bridge through earth 
currents set up by the Manhattan Railway Company's 
system. The testa on which the report was founded were 
made during the period from Jan. 24 up to April 20 this 
year. During the whole time the ground was frozen. 
Full figures are given in the report of the voltages to earth 
of the various parts of the structure. These show that the 
maximum difference of potential between the elevated 
structure and the waterpipe near it at the Manhattan end 
of Brooklyn Bridge was 24 volts. At one other point 
the voltage at times rose to 3 and averaged 1} volts. The 
expert recommends that the railway company should be 
instructed to immediately put its structure in proper order, 
so that the voltage of those parts should never be more 
than ono volt greater than that of the earth. We take it 
that the company will do this by means of additional 
return feeders and negative boosters. 

The Electric Tramways of Europe.—We gather 
from the columns of the Elektrotechnische Zeitschrift the follow- 
ing particulars, showing the growth of electric tramways and 
railwaysin Europe for the past three years. Ourcontemporary 
has collected a great deal of useful information, both as to 
the lengths of line equipped, the generating machinery used, 
and the system by which the current is conveyed to the 
car. As an example of the increase of length, at the 
beginning of 1897 there were about 900 miles of electric 
tramways in the whole of Europe. This figure was 
increased to 1,400 for last year, and to 1,700 miles at the 
beginning of 1899. For the working of these lines there is 
now required generating plant having a total capacity of 
about 86,000 kw. Some 5,700 motorcars are in use on the 
various tracks. In the subdivision of the new lines into 
various systems, the overhead trolley continues to hold ite 
own. For example, there are some 206 equipped with this 
system, while there are only eight conduit lines and 10 rail- 
ways or tramways using the third-rail system. Accumulators 
have been employed for providing power for the cars on 
some 14 systems, and on eight others a combination of 
accumulators with overhead trolley is adopted. 


Electric Railways in France.—We notice in a 
recent number of L’ Energie Electrique a good description of 
a complete tramway system which has been put down in 
Haute-Silésie. The lines in question were worked by 
steam up to 1898, but the great proportion of them have 
now been converted to electric traction. They connect 
the following places, forming & complete system of inter- 
urban tramways, with a total length of about 62 miles: 
Gleiwitz, Zabrze, Konigshütte, Laurahütte, Kattowitz, 
Autonienhiitte, and Bobrek. The rolling-stock consists of 
some 84 motorcare, of which 50 are in regular work, and 
some 200 trailers will also be provided. As a rule, one 
motorcar and one trailer will be employed, but the motors are 
provided with sufficient power to draw twotrailersas required 
on Sundays and féte days. The organisation of the line 
is morelike that of a railway, as three different classes of 
passengers are provided for. 'The average running speed 
of the cars will be 15 miles per hour, but this may be 
increased, when occasion requires it, to 25. The rolling- 
stock is of the Walker type, and consists of long cars 
carried on two bogies, every axle being driven. This 
necessitates the use of four motors for every motorcar. 
Two central stations are used to generate current—one 
being situated at Zabrze, and the other at Chorzow. 

Cutting Steel Girders.—Some interesting work was 
recently done in Chicago by the Moulton Starratt Con- 
tracting Company, who were engaged on the reconstruction 
of the New York Life. Building in that city. It was found 
necessary to cut through six steel I-beams, each 15in. high, 
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with a Jin. web and 6in. flange, varying in thickness from 
Tin. at the outside to lin. at the centre. The point at 
which the cut was to be made was located in such a position 
that it would be necessary to have special saws made, and 
as three I-beams of this size side by side could not be cut 
very easily. It was estimated that in addition to the time 
required to make the special saws it would take two men 
at least two weeks to saw them off. It was accordingly 
suggested that these girders might be cut by electricity, 
as a smooth end was not necessary. The work was placed 
in the hands of Mr. Clyde J. Coleman, who has had con- 
siderable experience in such matters. The six beams were 
actually cut through in 12 hours, and some four or five 
hours were spent on the mechanical work connected with 
getting at the girders and removing those which had been 
burned through. A current at 110 volts was used, and at 
times as much as 350 amperes passed through the arc. The 
positive side of the circuit was connected to the steel girders, 
and the negative pole consisted of a carbon 13in. in diameter. 


Article Club Exhibition.—On Tuesday last His 
Royal Highness the Duke of Connaught opened the exhibi- 
tion of the Article Club at the Crystal Palace. A large 
number of invitations were issued for the opening ceremony, 
and liberally responded to by the various sections of 
the Press. Apart from the opening ceremony itself, 
the exhibition is at preseent hardly ripe for descrip- 
tion. By the constitution of the Article Club, only one 
firm in a particular industry is admitted to membership, 
the aim of the club being to secure the best firms as 
members. We notice that the electrical industry is 
represented as follows: Messrs. Siemens Bros. are at 
the head as the electrical firm, while Messrs. W. T. 
Glover and Co., Limited, exhibit electric lighting cables. 
The Chloride Electrical Storage Syndicate, Limited, 


are exhibiting samples of their well-known make of 


accumulators and stands. An indirect representation is 
obtained by Mesara. Greenwood and Batley, who are 
showing some of their make of the Laval steam-turbine 
driving dynamos. Another firm, however, intimately con- 
nected with electric lighting, is that of Messrs. Willans and 
Robinson, of Rugby, who exhibit some of their high-speed 
engines driving Siemens dynamos. As soon as these firms 
have their exhibits put in order, we hope to give a fuller 
description of their essential features. 


Institution ef Mining Engineers.—At the meeting 
last week of the Institution of Mining Engineers, held at 
the Geological Society's Rooms, Piccadilly (Mr. J. A. 
Longden, the president, in the chair) a number of 
interesting papers were read, most of which were confined 
to subjects alone of interest to mining engineers. On the 
last day of the meeting an interesting paper was read by 
Mr. H. B. Baillie-M’Cower on a new process of seasoning 
and preserving timber and other fibrous substances by means 
of electricity. From the description we have seen of the 
paper, we think that the author refers to the process being 
developed by Messrs. Johnson and Phillips at Charlton. 
He claimed that the process in question removed all the 
sap out of the wood, and prevented the same warping 
afterwards. It also enabled cheap classes of timber to be 
rendered exceedingly serviceable for commercial work. At 
the same meeting a report on mechanical ventilators was 
made by the joint committee of the North of England 
Institute of Mining and Mechanical Engineers and the 
Midland Institute of Mining, Civil, and Mechanical Engi- 
neers. The committee had tested the Guibal, Waddle, and 
Schiele fans used in collieries, and considered the Guibal 
fan superior to the others. At the same time, their experi- 
ments indicated that the choice of an engine very mate- 
tially affected the useful effect of a ventilator. The Secre- 


tary announced that the autumn meeting would be held in 
Sheffield on Sept. 19, 20, and 21 next, and that in 1900 they 
would meet in London in May and the week afterwards in 
Paris. 

Magnetic Moments of Permanent Magnets.— 

In the American Journal of Science for November, 1896, 
Prof. B. O. Peirce gave an account of experimental deter- 
mination of the magnetic moments of a number of magnets 
of hard tool steel which bad been aged by boiling for some 
time in water at 100deg. C. A number of samples of com- 
mercial steel were used, and full tables of resulte were 
given. In the American Journal of Science, vol. v., 1898, 
Mr. A. Durward gives an account of experiments carried 
out with magnets made from ordinary and self-hardening 
8teel particularly in connection with their temperature 
coefficients. He concludes that when a seasoned magnet 
is exposed to constantly higher and higher temperatures it 
attains at each stage, in a fraction of a minute, a state 
which it would keep sensibly unchanged if exposed for 
hours to that temperature. The magnetic moment is 
invariably diminished as the temperature increases, but the 
original. value is regained on cooling. In the Amerscan 
Journal of Science, vol. v., May, 1898, Prof. B. O. Peirce 
describes some experiments made with permanent magnete 
made from self-hardening steel. He found that these 
magnets have slightly lower temperature coefficients than 
those made from tool steel, but that the original moment is 
not always regained directly after heating has been discon- 
tinued. Long magnets appear to be N to short 
ones. 
Home Truths. —lt is interesting to read in the 
Scientific American the opinion which that journal holds 
with reference to the scientific news appearing. in the daily 
Press of the United States. We ourselves have had to 
find fault with these scare reports at various times. Our 
own daily Press is sometimes a sinner in this respect, but 
not to the extent to which matters are carried the other 
side of the Atlantic. Our contemporary says that the 
average American daily Press reporter, excepting a few 
gentlemen engaged on high class daily journals, approach 
a scientific question caring very little whether his dishing 
up of science belongs to the ‘is so’ or ‘not so' class, provided 
it is sufficiently lurid and sensational and amenable to the 
artistic requirements of ‘scare head’ type and the broad 
blotches of ink which answer for the illustration end of 
yellow journalism. To him science is nothing if it is not 
sensational; it is, indeed, a vast and fruitful hunting 
ground where game of the ‘three to ten’ variety is the 
object of his diligent and only too successful quest. The 
idea of investigating a scientific subject for the purpose of 
separating the true from the false and giving the public 
the facts for which they pay is so subversive of the first 
principles of yellow journalism as to be to its average 
reporter absolutely unthinkable.” Of course, the writer 
for a popular magazine always tries to bring his science 
down to the understanding of his readers, and in this 
respect the art of clearly expressing in common language 
the discoveries of science is not an easy matter. Our great 
scientist Tyndall possessed the power to do this in a 
remarkable way, and his book, Heat a Mode of Motion,” 
is a brilliant example for the popular technical writer. to 
follow. 

Electrical Association.— The N. S. V. Railway 
Budget furnishes a report of the first general meeting 
of the Electrical Association which has been formed 
at Sydney, New South Wales. From it we learn that 
Mr. A. C. F. Webb, M. I. E. E,, in his presidential address, 
briefly outlined the progress of the electrical industry 
in the colony during the past year. It appears that 16, 
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electrical supply stations exist, eight of these being in 
Sydney. The total number of 8-c.p. incandescent lamps 
now connected to the eight metropolitan stations is 
25,542, the total capacity of these stations being about 
696 h.p. In addition to the supply stations there are 
about 70 isolated electric plants equal to 1,500 h. p., 
scattered throughout the colony Mr. Webb drew 
attention to the fact that since the Sydney Municipal 
Eleetrie Lighting Bill was passed three new electric 
supply stations have been erected throughout the city, 
and plant installed equal to 15,000 8-c.p. incandescent 
lamps.. Reference was made to the increased use of 
electric traction, and to the determination of the 
Railway Commissioners to convert the whole of the 
steam tramways for this use. During last year five 
miles of single line were equipped for electric traction, 
making a total of nine miles three chains now open for 
traffic. The total number of electric cars have increased 
from 5 to 17. The electric car mileage for the month 
oí February, 1898, was 10,634, and the car mileage 
for the corresponding month, 1899, 24,451. Additional 
generating power of 400 kw. capacity and large storage 
batteries have been installed both on the North Shore 
and Rose Bay lines. Mr. Webb proceeded to discuss 
in deteil the best method of wiring and fitting up freezing 
and chilling chambers, breweries, meat-preserving works, 
stc., and advocated a special construction of watertight 
fittings. 

Electric Traction on Tramways.—On Monday 
last, Mr. J. Clifton Robinson, M.IE.E, read a most 
interesting paper before the Cleveland Institute of 
Engineers, on The History, Position, and Prospects of 
Electric Traction on Tramways.” Mr. Robinson’s expe- 
rience in electric traction, and his still wider experience on 
tramways as a whole, entitle him to speak with great 
authority on this matter. The paper, which we have 
before us, after giving a brief résumé of the history of 
electric traction, furnishes full descriptions of the tramways 
with which the author has been connected. Amongst these 
are the Bristol Tramways, the Dublin Tramways, the 
Middlesbrough, Stockton, and Thornaby Tramways, and 
the London United Tramways. 


on it the whole of the electrical conductors will be kept 
insulated overhead, so that two trolleys will be required 
for each car. 
instruments at Kew may not be affected by earth 
currents from the tramway. The author then proceeds 
to review the various systems of electric traction. 
He points out that while there is no doubt that the 
accumulator system is the ideal method of electric traction, 
the great dead weight to be carried by the cars and the cost 
of upkeep of the accumulators renders it almost prohibitive. 
The Hanover system is referred to, and also the experi- 
mental lines which have been made in Paris. Of under- 
ground systems the conduit obtains most praise from the 
author, who objects to the complication of the surface 
contact systems. In his conclusion, Mr. Clifton Robinson 
has some strong remarks to make about a certain report 
presented to the Newcastle-on-Tyne Town Council, and 
ridicules the fact that the Corporation should send a deputa- 
tion to America to see what is being done there when there 
are now so many electric lines successfully working in 
England. As regards the accidents caused by electric 
tramways, Mr. Clifton Robinson points out that in spite 
of the scare head lines, Accident on an Electric Railway," 
he knows of no case in the United Kingdom where an 
accident was caused by the fact that the cars are driven 
electrically. We hope in a future issue to make still 


This last line, as our | 
readers are aware, is now under course of conversion, and | 


This is in order that the magnetic | 


further use of some of the valuable information given in 


the paper. 
A Lay of the Mains.— 

The boilers take their toll of care; in steam-pipes there are 
Joints ; 

Th» engines need an overhaul at times; 

The dynamos, the darlings, have their awkward little 
points ; | 

And the switchboard is not innocent of crimes. 

But the chaps that take the biscuit, O ! the boys that take 
the bun, | 

Are the cables that lie buried in the street; 

For you never know the moment when they'll have their 
bit of fun; 

You never know what’s brewing 'neath your feet. 


| The boilers are in duplicate, the steam-pipes are a ring ; 


The engines, you may read their souls aright ; 

The dynamos—God bless them !—can’t complete their little 
flin 

Like the switchboard, you have got them all in sight. 

But the feeders near the station and the mains that spread 
for miles 

They are free to have their little bit of sport. 

Who thinks he knows his mains by heart, he recks not all 
their wiles, 

And Heaven only knows what caused the short. 


Sometimes a boiler bursts a tube; a steam-pipe joint will 
blow ; 

An errant nut will give a piston pause ; 

An armature conductor will a drunken winder show ; 

And a wrench behind the switchboard be the cause 

Of hairpins on the circuit till the spares have turned the 
tide. 

But let the spider’s web begin its game— 

An acre is the station, to a few square leagues outside ; 

And the difference in effect is just the same. . 


A cable may be perfect, and a careful laid one, too; 


Its jointer may be all he claims, and more; 


But the man who runs the cable, be it old or be it new, 

Will learn to dread the hurried knock at door. 

So, till the joyful time arrives when navvies work with 
care, 

And angele heal the spot that wants to arc, 


O! let the harassed mains-man have your morn and 


evening prayer, 


That consumers mayn't be swearing in the dark. 


J. H. C. B. 


Measurement of Power Factors.—The measure- 
ment of the quantities required to determine the power 
factor of an alternator, transformer, or other electrical 
apparatus used on an alternating-current system, are not 
conducive to an accurate determination of the power factor. 


A slight error in the ammeter or voltmeter, even if the 
wattmeter is reading correctly, will often cause a variation 
in the power factor of 20 per cent. 
Electrical World, in calling attention to this fact, points out, 
the great need there is for an indicator of the wattless 


Our contemporary the 


component which can be used commercially. The inherent 
inaccuracy of determining the lagging output by the com- 
parison of volt-amperes with watts, even where the two 


quantities are measured by instruments of the same type 


and comparatively calibrated, may be shown by the follow- 


ing numerical examples: If the volt-amperes exceed the 
watts by only 1 per cent., it means that there is upon the 
line a wattless or magnetising current with a strength fully 


14 per cent. of that of the energy current. If the 
excess is 2 per cent., the magnetising current is some 
20 per cent. as great as the energy current. Thus 
it is pointed out that very great variations of the 
wattless output, having a disastrous effect upon the 
regulation, affect but slightly the indicated volt-amperes. 
In the same issue, an apparatus for measuring phase 


differences devised by Lord Rayleigh is described by 


Mr. Edwin Place. The instrument consists of an ordinary 
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galvanometer with a soft-iron needle instead of one of 
magnetised steel. The needle is suspended by means of a 
glass fibre between two coils in such a way that at rest it 
takes up a position of 45deg. with the common axis of the 
coil. When an alternating current is sent through either 
coil of such an instrument the needle is turned towards 
parallelism with the axis, an amount depending on the 
atrength of current and the distance apart of the coil and 
needle. If the deflection is small, and a mirror and scale 
be used to magnify and measure it, the scale deflections 
may be used to determine the current strength. When 
the instrument is used to measure phase angle between 
two currente, the deflection is observed when the current 
in each coil acts separately, each giving a separate scale 
reading, and also that deflection when both are acting at 
the same time. From these three deflections, the author 
states, can be deduced the phase angle. The author pro- 
ceeds to describe the experiments made with the instru- 
ment, and to the difficulties arising in obtaining accurate 
reading by it when the waves were not pure sine waves. 
From the remarks we gather that it is not suitable for 
commercial working. 


Terrestrial Magnetism.—We have received the 
May number of the Wisconsin Engineer, which, it will be 
remembered, is published semi-annually by the University 
of the Wisconsin Engineering Journal Association. The 


present number is a most excellent one, and contains a 


large number of articles which are of interest to electrical 
engineers. The one on terrestrial magnetism by Prof. Jobn 
E. Davies is a most excellent résumé of the subject. In 
tracing the history of the use of the mariner's compass, the 
author goes back to the early days, and recalls the fact that it 
was only after the voyage of Columbus in 1492 that it was 
fully established that the compass needle did not point to 
the north star, nor even to the true pele of the heavens, 
as some had supposed. Tracing the deviation in the 
compass, the author goes on to state that the first careful 
measurements of this quantity were made by Burroughs, 
the controller of Queen Elizabeth's navy in 1580. At that 
time the needle pointed 11° 15’ east of the true nerth 
at London. The author proceeds to deal with the early 
measurements made to ascertain the dip of the needle, and 
the observations from which it has been adduced that the 
magnetic north and south poles do not lie on a diameter of 
the earth. Referring to the careful records on electrical 
magnetism which are now being regularly made, the author 
concludes that there can hardly be a doubt tbat the diurnal 
variations of the needle are caused by influences outaide 
the body of the earth. When he proceeds to discuss the 
intricate question of the deviation of compasses on beard 
ship, he gives information which is of the utmost value to 
both the practical man and the student. The casual reader 
will be impressed with the vast number of causes which 
may alter the indication of a ship's compass on an iron 
vessel. As an example of this the author instances the 
effect of lightning, the firing of heavy guns, and the shock 
of very heavy waves. In one case on record this last cause 
has been kuown to change the deviation of à compass by 
as much as four compass points. Again, the induction of 
the earth's field on the iron carcase of a ship accumulates 
slowly when the vessel is kept fora longtime on one particular 
course. The magnetism so induced is lost equally slowly, 
and Prof. Davies mentions one case in which the induced 
magnetism was apparent even when the ship's course had 
been reversed, and she had gone 800 miles in au opposite 
direction. The author emphasises the precaution which 
should be taken that no magnetic material liable to removal 
should ever be placed nearer the compass than 15ft. or 20ft. 
The conclusion of the whole matter is that eternal vigilance 
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is the only price of safety, as an errer of less than half a 
compass point in a day’s run will bring a steamer to the 
right or left of her true course by more than 28 miles. 
After reading the article in quastion in the light of the 
recent disasters at the Manacles, the not unreasonable con- 
clusion is that the magnetic condition of vessels them- 
selves, or of their cargo, may have led to the wrong course 
steered. 


Calculations on Electrelysis.— We have received 
from Prof. J. G. MacGregor two interesting articles he has 
written. The first is On the Calculability of the Results 
of Electrolysis in Solutions containing Two Electrolytes 
with one ior in common." The author treats this interest- 
ing subject from both the theoretical and the practical side, 
and compares the results of calculation with those obtained 
in actual practice. His calculations on the whele matter 
are ably expressed in the following summary, which is 
given at the end of the paper: In the case of solutions 
containing sodium and hydrogen chlorides, the only case 
in which the test can be quite satisfactorily made, it has 
been shown to be possible, by the aid of the dissocia- 
tion theory, to make, at least approximately, and probably 
within the limits of observational error, a complete 
calculation of the transference ratio—i.e., the ratio of the 
numbers of equivalent gramme-cations of the two elec. 
trolytes transferred across a section of the cell by the 
current, and as cemplete a calculation as the data will 
admit, of the total amount of the two cations appearing 
primarily at the cathode, and it has been shown to be 
possible to make these calculations on either of two assump- 
tions as to the velocities of the cations—viz. (a) that they 
are the same in the case of each electrolyte as they would 
be in a simple solution with a concentration equal to the 
concentration of the complex solution with respect to such 
electrolyte, and (b) that they are the same as they would 
be in a simple solution with a concentration of ions equal to 
the concentration of the complex solution with respect to the 
ions of such electrolyte, the latter assumption giving slightly 
better results than the former. In addition, the differences 
between observed and calculated values are such as to 
rouse a suspicion of a mutual interaction between the 
cations of the respective electrolytes by which the cation 
with the greater velocity is somewhat retarded, and the 
cation with the smaller velocity is somewhat accelerated. 
Hopfgartner’s observations on solutions containing barium 
and hydrogen chlorides have been shown to be consistent 
with, though not demonstrative of, the calculability of 
the transference ratio and the total number of equivalent 
gremme-ions appearing at the cathode. Schrader’s obser- 
vations on solutions containing potassium iodide and 
chloride have been shown to be consistent with, though 
not demonstrative of, the caculability, of the transference 
ratio, the total number of gramme-ions separating 
out, and the conductivity. Schrader’s observations on 
solutions containing snlphuric acid and copper sulphate 
have been shown to be inconsistent with the calculability 
of the transference ratio, the total quantity of the ions 
separating out, and the conduetivity, on tbe assumption 
that the solutions contain only electrolytes with a common 
ion; but the differences between the observed values and 
those calculated on that assumption have been shown to be 
capable of being accounted for, both as to sign and as to 
relative magnitude, on the assumption of the existence of 
the acid sulphate of copper in the solutions.” The author 
has a reprint of an article which appeared in the March 
number of the Physical Review: On the Applicability of 
the Dissociation Theory to the Electrolysis of Aqueous 
Solutions containing Two Electrolytes with a common ion.” 
We have already referred to this paper in a previous issue. 
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BARKING ELECTRICITY WORKS. 


The history of the introduction of electric lighting at 
Barking is instructive, coming about through the failure 
of the Barking Gas Company to come to reasonable terms 
with the Council for the lighting of the district, which for 
some years has been done by means of oil lamps. In 
October, 1896, the Council decided to obtain a report on 
the possibility of lighting the district by electricity, and 
called in Mr. W. C. C. Hawtayne, who presented a report 
on Nov. 9 of the same year, the result being that the Council 
applied for a provisional order. The report advised the 
putting down of a plant to deal with about 4,000 8-c.p. 
amps for a commencement, including public lighting. The 
provisional order was granted, and in the usual course of 
events tenders were invited, and when it was found that 
the work could be done at about £1,000 less than the esti- 
mates, the Council decided to apply to the Local Govern- 
ment Board for sanction to borrow the necessary money. 
Some extensions of mains were also decided upon at the 
same time, so that the total amount applied for to the 
Local Government Board was £15,000. 
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Mr. Denniss further stated that the Council had prepared 
a careful estimate showing the relative costs of lighting by 
oil, gas, and electricity. The Council had approached the 
Barking Gas Company in the January preceding the 
enquiry, to know if they would again make them an offer 
for lighting the whole of the district by gas, and if so at 
what price, but the gas company replied that owing to their 
having to lay some further mains inorder to take in the whole 
of the district, their lowest offer would be £4. 2s. per lamp 
per annum. From the estimates which the Council had made, 
it appeared that the cost of oil lighting came out at £3. Os. 1d. 
per lamp per annum; gas, £4. 2s. per lamp per annum; 
electricity, £2. 158. 10d. per lamp per annum. The expert 
evidence brought forward by the gas company was not 
able to find any fault with these figures, but at & later 
period of the enquiry the Barking Gas Company, no doubt 
thinking that the ground was aligning from under their 
feet, came out with the startling offer that they would be 
prepares to carry out the publie lighting at £2. 15s. per 
amp per annum, a reduction of £1. 7s. per lamp on about 
400 lamps. Mr. Bartley Denniss was quick to take 
advantage of this in pointing out that, supposing nothing 
more happened with regard to the electric lighting scheme 
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Fic. 1.—View of the Engine House at Barking. 


The enquiry was held by Mr. W. O. E. Meade-King, 
M. I. C. E., one of the inspectors to the Local Government 
Board, on April 21, 1898, and owing to the strenuous 
opposition of the Gaslight and Coke Company and the 
oe N Company lasted for two days. The Gaslight 
and Coke Company, it appears, represent half the ratable 
value of Barking, and some of their employés had got up 
a petition, which was largely signed in the town, against 
the introduction of electric light. Mr. E. R. Bartley- 
Denniss, who represented the District Council at the 
enquiry, was, however, able to make short work of this 
pu and convinced the inspector that it did not need to 

e taken very seriously. Mr. Bartley-Denniss brought out 
the fact that the price of gas in the town was 4s. 6d. per 
1,000 cubic feet, which price was maintained until March 1 
preceding the enquiry, when it was reduced to 4s. At 
that time the Council were paying £1,270 a year 
for lighting the district by oil. They had already 
received applications from private householders for elec- 
tric light to the equivalent of over 2,000 lamps of 8 c.p., 
and in addition to these, one well-known local builder, who 
attended the meeting, stated that he was prepared to put in 
electricity throughout a large estate of working-men’s 
cottages that he was building in the district, and he 
estimated that he would require at least 1,000 lights for 


the purpose. 


at Barking, the Council had been amply justified in the 
position they had taken up by this move on the part of 
the gas company, and that as a matter of fact one would 
think that an offer of the sort, forced out of the company 
at the last moment, was about the worst step they could 
have taken, and certainly tended to show to the 
inspector that it was quite time that some other system of 
lighting was introduced. 

The Barking Gas Company's experts stated in cross- 
examination that this price, which included cleaning, 
lighting, and maintenance, would only allow them a bare 
18. 3d. to 1s. 6d. per 1,000 cubic feet for their gas, whereas 
the Gaslight and Coke Company, who are also in the same 
district, were just about to raise their price from 33. 
to 3s. 3d. per 1,000ft. for London; the Barking Gas 
Company themselves had stated that they could not 
possibly reduce the price to the ordinary consumer below 
4s. per 1,000 cubic feet. 

Mr. E. H. Lister, the clerk to the Urbau District Council, 
came in for severe cross-examination, but his evidence only 
strengthened the case for the Council. 

Mr. W. K. Marriott, the late chairman of the Council, 
who was largely instrumental in getting the undertaking 
started, also gave valuable evidence. The engineer naturally 
came in for a severe cross-examination, expert evidence 
being brought on the other side, which—unfortunately for 
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the other side—broke down rather badly, the expert, as a 
matter of fact, saying that from the figures he had heard 
he believed that the scheme would be a profitable one. 

The demand for electric light has grown at such a rate 
that already the Council have made considerable exten- 
sions in the mains, and have now concluded a contract 
with the Sunderland Forge Company for a second 80-kw. 
set similar in every respect to the one already installed. 
The station buildings have been made much larger than is 
necessary for lighting only, as a light railway scheme is in 
hand for connecting Barking with the Beckton gasworks. 
It may be mentioned that this is the only scheme which 
has been granted under the Light Railways Act to a local 
authority. The Board of Trade have sanctioned the 
expenditure of some £34,000 in connection with the 
light railway scheme. Mr. Hawtayne has the specifications 
practically ready, and the scheme will be proceeded with 
but little delay. | 

The Barking Council have since also applied for powers 
under the Tramways Act, and have the approval of the 


public baths and the free library. The electricity works 
also stand on an adjacent site. The buildings ior these 
works were designed by Mr. C. J. Dawson, the Council’s 
surveyor. A general view of the exterior of the engine-room 
is shown in Fig. 1, and further details of the buildings will 
be gathered from an inspection of the other illustrations. 
The buildings are conveniently arranged and well built, 
the contractor for the work being Mr. George Sharpe, of 
Stratford. The most novel feature from our point of view 
is the woodwork in the engine-room roof, which, although 
handsome, is not à usual adjunct to an electric lighting 
works. The buildings now erected provide ample room for 
the extensions which the rapidly growing demand for light 
in Barking will necessitate. In this respect the Council 
have done well to take the advice of their consulting 
engineer, as it is now an easy matter to put down more 
machinery as required. Fig. 2 shows a general view of the 
engine-room, from which the interior finish of the building 
can be seen. 

The contract for the whole of the generating plant was 


Fic. 2.—General View of the Englne-Room at Barking. 


Board of Trade to a very large system of tramways, 
extending from Creeksmouth on the south up to the Ilford 
boundary on the north, where they will join up to the 
proposed Ilford tramways, which have also received the 
Board of Trade sanction, and on the west with the East 
Ham Urban District Council's tramway scheme. Mr. 
Hawtayne has the tramways for Barking and Ilford in 
band at the present time. At Creeksmouth are situated 
Messrs. Law's chemical manure works and several other large 
works, who have jointly guaranteed anannual consumption of 
electricity to the amount of £550 for seven years to induce 
the Barking Council to lay a large main down to them. 
This it has eon decided to do, and motor-generators will 
shortly be put in. The Council at their last meeting 
decided also to apply to the Local Government Board for a 
further loan of £18,000 to meet the extensions proposed 
to be carried out. The Council have also erected public 
baths adjoining the electricity supply works, and arrange- 
ments are being made to employ the exhaust steam from 
the latter for heating purposes. 


THe WORKS. 


A stranger visiting the electricity works at Barking is at 
once impressed with the municipal spirit shown by the 
Council. The municipal buildings themselves are a great 
credit to the district, and behind them are ranged the new 


placed with the Sunderland Forge and Engineering Com- 
pany. This firm, which has only comparatively recently 
taken up the manufacture of electrical plant, has made 
a good job of their first central station, and that Mr. 
Hawtayne is pleased with their work is evidenced by the 
order for another generating set already placed with them. 
The two boilers are of the well-known Babcock- Wilcox type, 
each capable of evaporating 3,000lb. of water per hour at a 
pressure of 160lb. per square inch. They have each some 
1,100 square feet of heating surface and 23ft. of grate area. 
The boiler mountings are of the Hopkinson type. The 
two pumps for boiler feed service are of the Worthington 
Pumping Engine Company's make, and are capable of 
delivering 600 gallons of water per hour. These are placed 
near the boilers, as shown in the plan (Fig. 5) and elevation 
(Fig. 4). "There is à Green's patent fuel economiser, placed 
in the main flue, consisting of 72 tubes 9ft. long The 
scrapers of this machine are driven by a small Pallion " 
two-pole open-type motor, manufactured by the Sunderland 
Forge and Engineering Company. The speed of the motor 
is reduced first by spur gear and then by belting between 
the motor and the scraping gear. The motor is controlled 
from the boiler-room by a regulator placed over the main 
flue, where it can be easily reached from the switch gallery. 
The steam and exhaust piping arrangement is well thought 
out, and executed in marine engineering style. The main 
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steam-ring is placed in the boiler-room, from which copper 
bends lead to the various engines and dynamos. 


~ 


speed of 450 and 500 revolutions per minute respectively, 
with a steam pressure of 160lb. per square inch. The general 
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Fre. 3.— Plan of the Electricity Works at Barking. 


desigu of the engine can be seen from the illustration, and 
we hope to get a section of the parts to publish shortly. 
The valve gear is plaoed between the high and low pressure 


There are two steam generating lar at present fixed, 
one of 80 kw. (Fig. 5) output, and the other a double- 
ended plant, with one engine and two dynamos (Fig. 6), 


FIG. 4. —8ection of the Electricity Works. 
each dynamo being capable of soe ad ar 20 kw. All| cylinders. The engines govern wonderfully well, and easily 


these were made by the contracting firm. The engines in | comply with Mr. Hawtayne's requirements iu this respect. 
both cases are of their improved enclosed self-lubricating | The dynamos are shunt wound: and mounted on the 
compound double-acting central-valve type, running at a | same bed-plate as the engine. The armatures are of the 
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slotted drum type, and in the case of the 80-kw. plant 
the end connections consist of copper spirals. The com- 
mutators are built up of drawn- copper segments, and each 
connecting lug is dovetailed, sweated, and riveted into its 
segment. The field coils are wound on metal spools, which 
are made of aluminium, and have a liberal amount of wire 
upon them. The temperature of the coils after the official 


thought. The cables are all lead-covered to prevent the 
acid fumes acting on the insulation. The switchboard was 
manufactured and supplied by Mesers. Laing, Wharton, and 
Down. It contains the necessary instruments and switches 
for three feeders, and for the generating plant at present 
installed. The arrangement of this board can be seen 
from the general view of the engine-room (Fig. 2). 


FIG. 5 —The Large Generating Set at Barkiog. 


test was well within the specified amount. The bearings 
of each dynamo are large in diameter, and the length is 
about four times the diameter of the shaft. "They are of 
the self-oiling type, being automatically lubricated by rings 
revolving slowly on the shaft, the lower portion of each 
ring dipping into a reservoir of oil in the usual way. In 


| eharges the accumulators. 


The feeder panels are at the right-hand side and the 
machine panels on the left. As the station is at present 
worked, the accumulators supply the demand through the 
day. At night both the generating sets are run, and the 
smaller engine, which is coupled to the two dynamos, 
The larger set then supplies the 


fact, these generating sets are a credit to the Sunderland | light, and any balancing current is taken from the accumu- 
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FIG. 6.— The Balancing Engine and Dynamos at Barking. 


Forge Company, and should be the means of bringing many 
orders to that firm. | 

The accumulators used at Barking were supplied by the 
Chloride Electrical Storage Syndicate, Limited. The cells 


are of the R 15 type, containing six positive and seven 


negative plates. The battery is divided into two halves, 
one for each side of the three-wire system. The stillage 
and the connections to the switchboard show careful fore- 


lators. The regulation is made easy by treating the station 
as a consumer. Thus the station is supplied from the public 
mains, and not from the machines direct. Iu this way the 
pressure on the mains is regulated by voltmeters reading 
the voltage in the station. 

The contract for the mains was placed with the Callender 
Construction and Cable Company. The mains have been 
laid on the three-wire low-pressure system, with a pressure 
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of 460 volts between the outers. A drawing-in system has | laying, and lamp connection work has been carried out by the 
beenadopted, and for this purpose the well-known Callender- | Callender Company, under the general supervision of Mr. 
Webber conduit has been used. In the most important | F. E. Proctor, and executed on the spot by Mr. J. H. 
streets (Fig. 7) five-way conduits have been used, and in | Preedy. 

the by-streete three-way conduits. Into these conduits are | The arc lamps are of the Crompton-Pochin enclosed 
drawn feeders and distributors. At present there are two | type, combined two in series on the supply mains. The 
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Fia 7.—Map of the Mains at Barking. 


main feeders, each consisting of ‘2 square inch concentric | incandescent lamp fittings were supplied by the Reason 
vulcanised bitumen cables. No. 1 feeder runs from the | Manufacturing Company, of Brighton. They are of this 
generating station (behind the public offices) to the corner | firm’s most recent type, in which the two lamps are placed 
of Axe-street and the Broadway, marked F, and No. 2 | under the apex of the double reflector, instead of one on 
feeder runs from the generating station to a point in East- | each side, as in the earlier patterns. 

street, just outside the London, Tilbury, and Southend Rail- 
way Station. The total length of feeder cables is 840 
yards. A third feeder is about to be laid. The distri- 
butors consist of vulcanised bitumen single cables drawn 
into the Callender-Webber cases. Two sizes of distributing 
mains are used, being respectively 4, j'y, $ and yy, sis) ys 
From the nearest point of the network to the generating 
station three cables, 25 square inch in section, are drawn 
in, connecting the network to the station. The total length 
of three-wire distributing mains laid up to the present is 
9,500 yards. Two feeder boxes and seven network boxes 
of Callender's standard type for three-wire work have been 
fixed at suitable points. In addition to the mains for 
private lighting, provision has been made for lighting the 
wbole area by arc and incandescent lamps. In the compulsory 
area this has been done by means of tappingsof tbedistributing 
mains, consisting of vulcanised bitumen twin cable, lead 
covered and armoured. In the outside area, twin cables 
have been laid for this purpose of 028 square inch and MR. E. B. HOADLEY, RESIDENT ELECTRICAL ENGINEER AT BARKING. 
‘008 square inch sectional area, as occasion ‘demanded. 

These cables are insulated with a dielectric of bitumenised | The resident engineer now in charge of the Barking 
fibre, lead covered, protected with an armouring of two | works is Mr. E. E. Hoadley, and he has taken an active 
steel tapes and yarnedover all. The total number of arc | part in superintending, under Mr. W. C. C. Hawtayne, the 
lamps at present arranged for is 14, and of incandescent, | erection of the machinery. Mr. Hoadley’s career is briefly 
365. The whole of the excavation, conduit laying, cable | as follows: After leaving school he was articled for a yes 
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to the chief engineer of the Chatham Electric Light Com- 
pany. At that time the company were laying down their 
machinery and mains. After this he took a two years 
course at the Finsbury Technical College; where he gained 
the diploma, and also was awarded the Salomóns Scholar- 
ship. After this course, Mr. Hoadley returned to Chatham 
as junior assistant, Since then he has held an B at 
Eastbourne, and in 1896 was selected as one of the engineers 
in charge at rg dans out of over 100 candidates. In July, 
1897, he left Islington to take up the position of chief 
assistant engineer to the Worcester Corporation, where he 
gained good experience in superintending the putting down 
of extension plant, ete, Last October he was an applicant, 
together with 72 others, for the post of resident: pi Ed 
to the Barking Urban District Connell, and was selected 
as the most suitable for the post. AM EN 

In conclusion, we must express our thanks to Mr. 
Hawtayne for kindly giving us information about this 
plant. Congratulations are due to him for its practical 


character, and no doubt these will be rendered at the | C.E. 


opening ceremony on Thursday next. 


WATFORD ELECTRICITY WORKS. 


Another municipal electricity supply undertaking to be 


opened next week is that at Watford. Here again Mr. 
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W. C. C. Hawtayne is the consulting engineer. The 
history of the- electric lighting ‘scheme at Watford is, 
Drier y a follows: The question of electric lighting had 
been before the Council on several occasions, but it was 
not till June of 1896 that any serious move was made, and 
it was then decided to advertise for a consulting engineer 
to advise the Council generally on the matter. a result 
the Council placed the drawing up of a report in tbe hands 
of Mr. W. C. C. Hawtayne, who presented a long report in 
October of the same year, in which he advised the Council 
that the establishment of municipal electricity supply 
works should prove remunerative. The Council desired 
tbat the scheme presented should be one to embrace the 
complete public lighting of the town. Mr. Hawtayne’s 
scheme dealt with this, and, of course, the laying of mains 


the two undertakin 


FIG. 1.—The Map of the Mains and Lamps at Watford. 
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in a considerable portion of the town for supplying private 
customers as well as public lamps. | 

The system recommended was the high-tension alternat- 
ing-current transformer system, with distribution at low 
pressure, and the scheme was estimated to cost approxi- 
mately £19,000, if the buildings could be combined with 
the new sewage works that the Council were about to 
construct at the old sites, which are distant about 
1} miles from the centre of the town, or about £21,000 if 
were not combined. Mr. Hawtayne's 
scheme was adopted by the Council, and a provisional order 
was applied for. This order was obtained in the following 
year, and specifications were then prepared on which tenders 


were invited, the total amount of the tenders accepted 


coming to something under the amount estimated. 

As soon as the Council bad satisfied themselves from the 
tenders received that the work could be carried out for the 
amount estimated, tenders were accepted, and a loan of 
£21,000 was applied for. Asa result, Colonel W. L. Coke, 
E., Local Government Board inspector, held an enquiry 
at the Council Offices on May 27, 1898, at which the 
engineer gave the details of the scheme, and as there was 
no opposition the loan was in due course sanctioned, and 
the work put in hand. But pending the completion of the 
undertaking, the Council erected a temporary dynamo, run 
by an old sewage works engine, to supply current to a 
large estate which was in urgent need of the electric light. 
This temporary installation has done duty up to the 
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present time, but the supply is now given from the 


The electricity supply station buildings have been put 
down adjoining the sewage works, and connected by a 
flue to the common chimney shaft. Some slight modifica- 
tions were made in the scheme originally pre larger 
pant having been installed than was at firet intended. 

e plan (Fig. 1) shows the arrangement of the public and 
private li g at tbe time at which tenders were invited, 
but as an indication of the rapid growth of Watford it may 
be mentioned that, whereas the number of public lampe set 
out on the pen is 414, the actual number now being con- 
nected to the mains is exactly 800. The contraet for the 
cables for both public and private lighting was placed 
with Messrs. Henley's, who have carried out the work in 


permanent plant. 
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a very thorough manner. It was originally intended that 
a number of arc lamps should be placed in High-street and 
Queen’s-road, but the Council afterwards decided that they 
would go in for incandescent lighting throughout, except 
in the Market-place, where three arc lamps are installed, 
and in the Railway Station Approach, where there is one. 
Separate mains are laid throughout for the public lighting, 
which is controlled from six switching-on pointe. The 
high-tension mains are connected to transformers at a ratio 
of 2,000 volts to 400 volts, from which the low-tension 
mains run to the groups of street lamps ; each lamp-post 
being fitted with two 200-volt 8-c.p. or two 16-c.p. lamps in 
series across the 400 volts in all the streets, with the 
exception of a few in the centre of the town, where two 
E lamps are placed in each lamp-post. Existing posts 
are 


ing adapted in the majority of cases, but in the 
centre of the town new lamp-poste are being erected, 


united and arranged to be operated from the street-level 
by a single key after removing a small plug in the centre 
of the outer cover. Of the transformers at present supplied, 
there are nine of 50 kw. and two of 12 kw., which are used 
for the private lighting, and transform from 2,000 to 200 volt. 
In addition to this, there are three transformers with the 
transforming ratio of 2,000 to 400 volts, used for street. 
lighting. The main switchboard is of the Cowan-Still new 
type, manufactured by Messrs. Cowans, Limited, of Salford. 
It is arranged to control three generators and two feeders. 
The special feature of this type of board consiste in its 
compactness, combined with. easy accessibility to every 
part. There is no passage behind the board, but by 
the removal of a couple of set screws euch panel 
can be swung back on its lower edge, and its self 
contained connections are then accessible. When 3 
panel is swung back all its fittings are necessarily “dead,” 


Fia. 1.—The Generating Plant of the London Electric Cab Company 


Mr. A. E. Pridmore, J.P., the chairman of the Council, 
has also been chairman of the Electric Lighting Committee 
from the very commencement of the undertaking. He was 
largely instrumental in starting the undertaking, and has, 
during the erection of the works, been unsparing in his 
efforts to popularise the light. 

The contract for the plant was placed with the Brush 
Electrical Engineering Company, who have supplied two 
Babcock-Wilcox boilers (each capable of evaporating 600lb. 
of steam per hour) and the necessary feed pumps, tanks, 
etc. The generating plant consists of two 100-kw. sets, 
and one of 30 kw. for day load. The engines used are of 
the Universal type manufactured by the Brush Company, 
and the alternators are of the Mordey inductor type. 
The speed of the large sets is 300 revolutions per minute, 
while that of the smaller sets is 370. The transformer 
boxes, which are placed under the streets, are also of the 
Brush type. Each box contains a double-pole switch and 
fuse on both high and low tension sides, The switches are 


and are therefore safe to handle. The bus bars ar 
mounted on porcelain insulators at the back of the board, 
while the exciting rheostats are manipulated by hand-wheel! 
mounted on a desk running the full length of the board 
On this desk the exciting ammeters are also fixed. Front 
top, sides, etc., are all of enamelled slate, giving a good 
general appearance, and as metal, slate, and porcelain ar 
the only materials used in its construction, it is necessarily 
fireproof. As is usual with all Messrs. Cowan's high-tension 
fittings, they are absolutely protected, so that accidental cor 
tact with any part carrying high-tensioncurrentis not possible 
The whole of the cable work was done by the Henley: 
Telegraph Works Company, Limited. Both the hgh 
tension and the low-tension cables are concentric lead 
covered and steel armoured ; the insulation of these 
cables is impregnated paper. 

We are informed by Mr. W. C. C. Hawtayne that the 
works at Watford are to be opened on Friday, the 94 
inst. Mr. Hawtayne's plan of street-lighting by electricity 


THE ELECTRICAL ENGINEER, JUNE 2, 1999. 


isan exceedingly advantageous one for such a small place 
as Watford, as it induces the Council to lay cables on all 
streets, so that stray consumers can be connected in any 
p due town. In this way à good load will be soon 
obtained. 


LONDON ELECTRIC CAB COMPANY, 


Through the kindness of Mr. W. C. Bersey we have 
been privileged to again visit the works and cab yard of 
the London Electric Cab Company, which is situated in 
Juxton-street, Lambeth. The 8 of this undertaking 
up to the present time has not resulted in a profit to the 
shareholders, but, as we stated at the time the annual 
accounts were presented, the pioneer nature of the work 
is largely responsible for the financial results. Until the cab 
company started work there was no firm either in England or 
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capable of giving 100 kw. at 350 revolutions. The voltage 
of the machines is about 110, but this varies according to 
the state of the cells which are being charged. As the 
batteries come in from the cabs, their voltage at normal 
discharge rate is measured before they are put on to 
the charging berths, which are in the gallery over the 
cab yard. The length of charge to be given is determined 
from this reading, but Mr. Bersey is trying a new method 
of estimating the charge required by the number of miles 
the cabs have been run, This is ascertained from a cyclo- 
meter, placed on each cab, which was demanded by the 
accumulator makers in order that they might guarantee 
the batteries, One hundred new sets af accumulators have 
been obtained from the Electrical Power Storage Company, 
each set of which is guaranteed to run a cab for 32 miles 
under ordinary conditions. But in order to keep on the 
safe side, an average run of 28 miles with one set of 
‘accumulators has to be observed. Besides this, some 20 


Fic. 2.—The New Type of Electric Cab. 


abroad which had had practical experience in running 4 
large numberofelectrically-driven vehicles on the public roads. 
The experience gained by the London Electric Cab Company 
has hence been of great value to other undertakings of a 
similar nature, and we trust that, with the alterations now 
made at their works, the company will enter into a dividend- 
earning stage. The first cost of the electrical energy was 
the one striking feature in their report. The supply was 
formerly taken from the mains of the London Electric 
Supply Company, and paid for at the rate of 22d. per unit 
during the day and 4d. per unit during the evening. The 
energy had to be transformed by means of a motor-gene- 
rator. In this case the losses were not inconsiderable, and 
this, together with the accumulator losses, made the prime 
cost of the electrical energy as used in the motors very high. 
The company is now working its own generating plant, by 
which the first cost is kept down to 1d. per unit delivered 
at the switchboard. The plant consists of two Babcock- 
Wilcox boilers, two Willans engines, and two dynamos (as 
shown in Fig. 1), manufactured by the General Electric 


Company of America, These are of the six-pole type, and 


sets of Tudor cells are being tried. This makes a total of 
120 sets of accumulators, which will have to work 80 cabs. 
From this it will be seen that there are ample spare sets to 
enable each cab to have the accumulators changed as 
required. The electric cabs of tbe new type contain a 
number of radical departures, which tend towards smooth 
and more economical running. Iu the first place, the 
electric motors have been increased in power from 2 h. p. 
to 34 h.p. The motors are mounted on a hinged tray at 
the back of the cab, and, by means of indiarubber Viger iv 
on the motor and gearing is largely prevented. he 
driving gear is of the same general type as of the older 
cabe, and chain driving is still used. The chains are now 
of the Brampton type. In order to reduce the wear on 
the driving tyres, the brake has been made to act 
on the band wheel, instead of on the rubber tyre 
itself. Two of these band brakes are provided, one 
for each cf the driving wheels, and in this way the life of 
the tyres will be very largely increased. In addition to 
this, an electric brake is obtained by means of an addi- 
tional step on the controller, which provides for five 
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forward speeds, and one reversing step in addition. The 
p finish of the new cabs can be seen in Fig. 2, in the 

kground of which the lift for elevating the accumulators 
to the charging floor is shown. In this figure, however, 
the old rim brakes have not been removed. Fig. 5 shows 
the electric brougham which the cab company are now 
supplying for private purposes, and from which, from a 
personal trial, we can testify to be a most comfortable 
conveyance. We were glad to find Mr. Bersey confident 
of the success of the new vehicles, the chief point in 
which still requiring alteration being that essential 
addition, the driver. In this respect the company 
has had a great deal of trouble in common with other 
ac rt of labour, and we do not doubt that Mr. Bersey 
will be pleased to arrange to provide carriage exercise for 
any electrical engineer who wishes to spend a fortnight in 
cab-driving. In ing, we may mention that Mr. 
Bersey's idea of the ultimate development of self-propelled 
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possessing the modern-sounding word of compound," ete., 
she was high speed, for she ran at 180 more or less. I fear 
it was more of the less. She was half open” and “half 
enclosed.” The most fascinating part of old Susie was ber 
valve gear. It was a caution. Warious parts of it probably 
belonged to some old weaving machinery of a former gene- 
ration, but having been discarded they had since risen, as 
it were, in the social scale, and were now doing duty on 
the above relic. The average diameter of the low-pressure 
cylinder was said to be 15in.—that is, about 15 at the top, or 
a little less, and 154. at the bottom, or a little more. It 
was a treat to see the way that old piston rod whipped 
about, especially when it came to that part of the cylinder 
which did not possess the “average” diameter. 

nominal stroke was 12in. at light load, and a “bit” more 
at heavy loads owing to the “knock.” Many times when 
visitors came to see the station they asked with an enquiring 
air What is that?” referring, of course, to the engine. 


( c — — : ‘ — — 


Fic. 3.— The Electric Brougham as Supplied by the London Electric Cab Company. 


electrical vehicles lies towards the use of lighter accumu- 
lators of smaller capacity, which would be charged at con- 
stant potential on the various cab ranks throughout London. 


THE BIOGRAPHY OF AN ELECTRIC LIGHTING 
ENGINE. i 
BY A. D. MARKLAND. 


Whence came this old engine, few could say. It is 
believed that she had been built by an “eminent firm ” of 
engineers, famous in their day for making a type of engine 
with a big beam which is known to go up in the morning 
and come down at night. They were not exactly then 
what we should term high-speed engineers. Such was, in 
fact, the pedigree of that piece of mechanism known under 
the cognomen of old “Susie.” She was the firm’s only 
adventure in this particular line, and I have no doubt she 
was the last. Her power not being accurately known it is 
useless to define it, but, to be generous for good intentions, 
I had better say she tried to drive a 50-kw. alternator. 

I come now to the specification of her in detail. In 
design she was a marvel—a perfect maze of old levers and 
cogwheels; and to build her it is thought heavy requisi- 
tions must have been made from various scrap heaps. The 
Pie 155 class she belonged to is difficult to name, so we 

better leave her in a class all her own.“ Besides 


“That's old Susie, and she’s what they call a phenomenon," 


the driver would reply. 

Old Susie was 2v troubled with bad coughs and 
rheumatics in her limbs. It wasa great feat if she could 
run a day without the glands blowing hard, but the 
rheumatics, otherwise the knock,” were always there. 
Any variation in the knock was a sure sign of bad 
things. "Shell pull't steam -piping down, else knock 
herself to death," was a favourite prediction of the driver. 
The noise of her running, or, to be more genteel, her 
silent running,” as used b high-speed engineers of to-day. 
was quite a treat for variety of sound. A mild idea of the 
row could be obtained by imagining a load of brick and old 
iron hoops falling from a top storey, with interludes oí 

zzling steam from the glands, and the awful bump: 
Pumpi every time the crank swept over the centres. 

The setting and altering of old Susie’s valve gear was 
a corker,“ as the Yorkshiremen say. Experts” a 
to differ as to what would improve her running abilities 
One “ gaffer” advocated less lead, as it warn't economical 
to let the steam get in the cylinder too early to waste 
itself,“ while the piston warn't going in the right direc 
tion.” Having done this to his satisfaction, old Susie went 
at it hammer and tongs,” as the saying goes, but the 
frightful crash every time the piston came to the end ol 
the cylinder was positively deafening. Accordingly, the 


„lead was increased again by shifting the eccentric, but 
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the valve blocks were now said to be too small, so Susie 
had a rest while new valves were made. Having got the 
new valves, it took the '' gaffer” and his mate three days 
to set them. During this time the short but pithy” 
remarks which are so commonly used by angry workmen 
were never more feelingly spoken. They were uttered 
with great emphasis, and no wonder the moon turned pale. 
The valves being set, she ran a little better, but there was 
still room for improvement. Every few days a piece of 
sheet iron, etc., would be put in or taken out from between 
the eccentric rod and valve spindle. For some time old 
Susie toiled on as of yore, but in an indifferent state of 
health with her asthmatic aud rheumatic attacks, till the 
time came for her ‘dissolution. Although with a highly- 


strung mechanism as compared with her ancestors, yet, 


like them, she followed their inevitable course. Mors 
. omnibus communis. | 

Whilst running on the midnight shift she evidently 
decided to chuck up,” for she tried to dissolve partner- 
ship by flinging the top half of one of her eccentrics into 
the rope race. At the time the eccentric was renewed, the 
valves were once again reset, but when steam was turned 
into her sbe ran half a revolution and stopped dead with a 
terrible groan. Even when given full steam, with a rush 
back she wouldn't budge. On opening the valve chest, 
mirabile dictu / a few odd nuts and cotters were found 
wedged between the valve blocks. Having cleared the 
obstructions, she ran on a little longer, but one day her 
crank-pin bolts broke, and she made a record for herself by 
sending the piston aloft to admit daylight through the 
cylinder top. Facilis est descensus, and the piston was no 
exception, for it came down with the connecting-rod end 
free, and made record number two by driving a 2ft. venti- 
lating hole in the cast-iron column. Alas! it was all over 
now, for the flywheel, which in its sunny days was never 
known to run in eguilibrio, now jammed itself against the 
foundation bed, and in a few more strokes she pulled up 
with a howling shriek midst the roar, of the escaping steam. 

Ah! the old tale over again—“ tis the pace that kills.” 
Thus passed away the soul of old Susie. As it was in the 
beginning, is now, etc. No attempt was made to repair 
her, as she was in such a frightful hash that by the time 
taken to repair her she would have been too small for the 
load, and. she was therefore abandoned. The “ gaffer” 
chalked on her columns, in bold type, N. D. U.“ —the initials 
of a short text much used by marine engineers when things 
go the wrong way and become useless. The exact literal 
translation I should blush to divulge. A little longer and 
the place thereof knew her no more, for a broker bought 
up old Susie, and she was taken home to the place where 
she came from—+.¢., the scrap heap. 


MUSSELBURGH LIGHT RAILWAY ENQUIRY. 


The Light Railway Commissioners held an enquiry on the 
24th ult. in connection with the promotion of the electrical 
light railway between Joppa and Levenhall and elsewhere in 
Musselburgh, the proceedings of which are of unusual interest 
on account of the far-reaching effect of the Light Railway 
Commissioners’ decisión. This. was a case of a tramway line 
which was partly (in fact, mainly) in the town and partly in 
the county. The promoters had a sealed agreement with the 
Town Council, and the line was held to come under the Light 
Railways Act because (1) the eastern portion of it acted as a 
feeder to the existing railway company ; and (2) the western 
portion served a district which could not be served by the 
existing railway. Both portions really feed the North British 
Railway Company on account of the geographical situation of 
the station. The railway company opposed on two grounds— 
viz., (a) competition, and (b) that the line was a tramway and 
not a light railway. Practically, the only competition which 
was really proved was against the railway company's omnibus, 
which runs from their station to the Levenhall district at the 
eastern extremity of the Musselburgh boundary. 

The Commissioners were the Earl of Jersey (chairman), Mr. 
Gerald A. R. Fitzgerald, Colonel Boughey, and Mr. Henry 
Allan Steward (secretary). For the Md (the Drake and 
Gorham Electric (Pioneer) Power Syndicate) appeared Mr. 
E. F. Vesey-Kuox, instructed by Mr. L. H. Browning E 
Messrs. Ashwell, Browning, and Tutin), and Mr. Guild (of 
Messrs. Reid and Guild). The North British Railway Com- 
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pany (o g) was represented by Mr. James Watson, and 
the Midlothian County Council by Mr. M’Clure. The Gas 
Commissioners of Edinburgh and Leith were represented 
pro forma by their clerks to secure the insertion of a clause in 
the order to preserve their gas-mains where the lines of the 
scheme pond. over them. These clauses had been accepted by 
the promoters. 

Mr. Knox stated that the purpose of the light railway was 
to serve Musselburgh and the surrounding district and to bring 
Portobello into connection with Musselburgh, which was 
now becoming a suburb and pleasure resort of the city 
of Edinburgh, and in the past five years it had increased 
its population by between 25 and 30 per cent. The 
line would bring passengers from Portobello, who in the 
ordinary course would not have continued the through journey, 
and thus it could not be said that such passengers would be 
abstracted from the North British Railway Company. They 
asked for compulsory powers to acquire ground for a suitable 
power station where there was no objection to be taken, and. 
they abandoned their request for such compulsory powers in 
regard to another proposed station (in Campie district). The 
great object of the line, so far as connected with through traffic 
with Edinburgh, was to bring the people to and from the station 
of the North British Railway Company. No complaint was made as 
tothe.service of the trains of theNorth British Railway Company, 
but the fact of the station being at the outskirts of the town 
presented a great deal of hindrance to the rapid development 
of Musselburgh as a suburban resort. The railway company 
had done something to develop the district by a coach route to 
Levenhall. One omnibus ran backwards and forwards along 
thé road 12 times, but he contended that enough was not done, 
as Levenhall was a rising suburb with something like 1,000 
inhabitants. The local authorities were unanimously in favour 
of the scheme going on. D 

Mr. W. A. CARTER, C. E., engineer for the promoters, said 
a single line was proposed with 17 passing- places. There were 
no. engineering difficulties to the. scheme, and the steepest 
gradient was lin 34. The cost was £32,457. The road of part 
of the route would have to be made up at a cost of between 
£800 and £1,000. He proposed that the promoters should do 
this work and be recouped within, say, five years, during which 
the road would naturally have had to be kept by the Council. 
In cross-examination, Mr. Carter stated that the Edinburgh 
Corporation had powers to change their tramway cable power 
to electric power, and the promoters of this scheme reserved 
the right to change to cable traction. He did not consider it 
would be a serious competition with the North British Railway 
Company. 

Mr. R. W. HodaRTR, electrical engineer, consulting engineer 
for the promoters, and Mr. James More, C. E., chief engineer 
of Messrs. Dick, Kerr, and Co., gave technical evidence as to 
the sufficiency of the plans. 

Provost Kerr, of Musselburgh, stated that the Town Council 
were unanimous in desiring the railway. 

Treasurer Simpson, Musselburgh, corroborated as to the local 
vnanimity of desire that the scheme should go on, as did also 
Councillors Davip WHITELAW and JohN ANDERSON. 


Mr. ALLBRIGHT, C.E., managing director of the promoting 
company, said if the district was so be served it must be by 
some cheaper method than cable service. Their receipts would 
be derived (1) from passengers requiring to be brought from the 
outlying district of Levenhall into the railway station of the 
North British Railway ; (2) from the west portion of the town 
of Fisherrow to the railway; (35) a considerable ‘‘ pick-up” 
traffic along the line of route 
town ; (4) holiday and excursionist traffic from the termination 
of the tramway line at Joppa. With the exception of the 
traftic at Levenhall, it was a traffic of which, on account of the 
geographical position of its station, the railway could have no 
part, and which would therefore not compete with the latter's 
interests. l 

Mr. CoNACHEB, general manager of the North British Rail- 
way Company, stated that he considered the train service between 
Edinburgh and Musselburgh ample, and then gave details as 
to the number of trains per day, passengers carried, etc. The 
car service between Edinburgh and Portobello competed very 
strongly with them, and equally so would such a scheme as was 
being promoted. He admitted, under cross-examination, that 
since the opening of the tramway service to Portobello the 
railway receipts on the line between the places had not 
diminished but increased, but he accounted for this by the 
natural expansion of the city. 

After hearing counsel for the promoters, the EARL of JERSEY 
said they must consider each case on its merits. The Com- 
missioners were of opinion that the scheme would affect the 
undertaking of the North British Railway Company, and there- 
fore they were not prepared to give an order. 

We learn that this decision of the Light Railway Com- 
missioners is a decidedly unpopular one in the district, and 
that the promoters may approach Parliament in the matter 
next year. 
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THE CITY AND ITS LIGHTING. 


With the exception of a rider which may mean 
anything or nothing, the Court of Common Council 
at its special meeting on Monday adopted a resolu- 
tion that fairly meets the merits of the case. Of 
course, the Court of Common Council 1s too honest 
to adopt the flabby, invertebrate action of ''expe- 
diency” versus consistency and honesty suggested by 
a contemporary. Expediency is too often another 
name for swindling and all that is blackguardly ; 
hence those who make much of it can only 
be characterised as unprincipled. There can 
be no two honest views of the proper course of 
action of the City Fathers. The negotiations for 
electric lighting agreements extended over many 
years. Every point was thoroughly discussed and 
fought out, and, with the exception of a few 
enthusiasts, nobody believed in the early days in 
the commercial success of any scheme of ,electric 
lighting in the City. The labours of Hercules were 
comparatively mild to those of the pioneers in 
electrically lighting the City. They were met 
with the parrot cries of “In its infancy," “No 
demand," ‘‘ Warehouses and offices closed when 
artificial light is required," with all the claptrap 
arguments of ignorance, bias, and interest. The 
opponents who knew more of the truth were devoted 
to gas. They knew the large and increasing con- 
sumption in the City. They knew that all day long 
the load was considerable, and likely to become 
greater. ‘They, of course, held their tongues as to 
facts, but fought the electrical child tooth and nail. 
As we say, it took many years to overcome oppo- 
sition or make headway. The men who supported 
the introduction of the new illuminant were looked 
upon as having more money than brains, and were 
told on every side that there was no hope of return 
for their investments. The agreements made under 
such circumstances could not be perfect. Investors 
with all this weight of opinion against them naturally 
introduced all the protective and productive clauses 
possible. Can we blame them? The result has 
been an eye opener to those who cavilled and 
doubted. The business has been successful; a 
fair dividend upon the capital is paid, but not 
an extraordinary one. The success has been 
achieved in the face of difficulties, not only of 
the nature above referred to, but also of other kinds 
too technical to be dealt with now. The natural 
rule follows the wake of success: envious eyes are 
directed towards the monopolised ground, and 
envious hands would take hold of a part of it. They 
hoped to upset agreements, and after others had done 
the hard work to have come in and reaped part of 
the benefit. A few gentlemen connected with the 
Corporation had been pecuniarily interested in the 
matter, and this, according to counsels’ opinion, 
made the agreements illegal. Upon this decision 
some members hastened to make the Council 
repudiate the engagements, and for a time it seemed 
that they would have been successful in their 
endeavours. The Streets Committee considered the 
question and reported to the Council, recommending 
that though the legal opinion was against the agree- 
ments, the Council did not wish to repudiate obliga- 
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tions entered into, and were willing to continue 
as heretofore if the company interested would 
meet private consumers in the question of price. 
That is the position at the present moment 
namely, counsel say the agreement is illegal owing 
to pecuniary interests of some members of the Cor- 
poration at the time of making the agreements ; 
the price charged is said to be high, and private 
consumers want & reduction, hence the Corporation 
says, ' We do not desire change, but meet us in 
the question of price." We congratulate the Cor- 
poration upon not being led away by the cry of 
“expediency,” or byloud-mouthed agitators. If better 
terms are possible, by all means try to get them ; 
but get them honestly, not by the repudiation of 
solemn covenants. 


CORRESPONDENCE. 


One man's word is no man's word, 
Justice needs tbat both be heard." 


OZONE. 


SIR,—I have not the slightest intention to raise in the 
Electrical Engineer another question about my ozonisers, 
but I must tell you that the criticisms made by M. Otto 
in the beginning of 1597 were refuted in /’Eclairage 
Electrique and in J'Electricien and some other papers, 
and that M. Otto had nothing to say in reply. 

He found that his apparatus gave 200 grm. per 
horse-power hour. I have shown that this is because the 
more acid you put into the iodide of potassium solution 
traversed by a stream of ozone, the more ozone you have 
apparently ; and M. Otto’s solution is highly acidulated. 

Ask Prof. W. Ramsay what he thinks of the action of 
acid in the determinations of ozone !—Yours, etc., 


E. ANDREOLI. 
The Acacias, Cold Harbour-lane, S.E., May 27, 1899. 


ANNUAL REPORT OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The report presented at the annual general meeting of 
this Institution, held on May 26, states that in accordance 
with No. 57 of the new articles of association the date of 
the annual general meeting has been changed from December 
to the end of the session, and no annual meeting was held 
in December, 1898, in conformity with No. 1 of the articles 
of association. The report, therefore, covers a period of 
17 months, commencing Dec. 9, 1897. The Council, who 
are empowered to elect one hon. member annually, had in 
1898 the satisfaction of announcing that Mr. Henry Wilde 
had been elected for that year. Under the articles of 
association in force prior to 1899 continuance in professional 
practice was a disqualification for hon. membership, but 
with the new articles this ceased to exist, and Lord Kelvin, 
senior past-president, was nominated first hon. member 
under the new rules. 

A new professional class, that of associate members, has 
been created this year, and elections and transfers to this 
class are for the first time recorded in tae annual report. 
The total additions during the period covered by the report 
has been 667, comprising 2 hon. members, 37 members, 29 
associate members, 11 foreign members, 354 associates, and 
254 students, and 36 candidates were balloted for on 
May 25. One hundred and four associates have been trans- 
ferred to the class of members, and 109 students to the 
class of associates. The death-roll has been very heavy 
during the recent months, 41 of those who were on the 
last register having died. Of these 2 were past-presidents, 
3 were former members of the Council, 1 local hon. secre- 
tary, and 11 members, 4 foreign members, 18 associates, 


and 2 students. The Council received with pleasure, on 
the occasion of the death of Dr. John Hopkinson, a tele- 
gram expressing the sympathy of the Associazione Elettro- 
tecnica Italiana, and from the American Institution of 
Electrical Engineers and the South African Society of 
Electrical Engineers, letters conveying similar messages. 
Seven members, 4 foreign members, 50 associates, and 10 
students have resigned during the period under review. 

The report having given a list of the papers read during 
the period, goes on to state that the average attendance at 
the meetings has been much larger than usual. The number 
of members and visitors on March 2 was so great as to 
necessitate a repetition of the paper and demonstration. A 
special feature of the proceedings of the last session has 
been the illustration of papers by experiments. A separate 
volume of abstracts has been issued to members entitled to 
receive the publications without extra charge, and these 
have consequently been omitted from the Journal. The 
following awards have been made for the session 1898-9, 
and the premiums will be presented in November at the 
first meeting of the coming session—viz. : 


The Institution premium, value £25, to Mr. P. V. McMahon 
(member) for his paper on ‘‘ Electric Locomotives in Practice, 
and Tractive Resistance in Tunnels, and Notes on Locomotive 

n." 

Tho Paris Electrical Exhibition premium, value raised to £920, 
to Mr. W. Duddell and Mr. E. W. Marchant, associates, for their 
paper, Experiments on Alternate-Current Arcs by aid of 


scillographs.“ 
Two Fahie premiums, none having been awarded in 1898, of £10 


each, one to Prof. O. Lodge, F. R. S., member, and one to Mr. G. 
Marconi, member, for their papers entitled respectively 
"Improvements in Magnetic Space Telegraphy and Wireless 
Telegraphy." 

Two extra premiums of £10 each, one to Mrs. Ayrton for her 
paper on The Hissing of the Electric Are“; the other to Mr. J. 
Elton Young, member, for his paper on Capacity Measurements 
of Long Submarine Cables." 

The Senior Studente! premium, value £10, to Mr. W. G. Royal- 
Dawson, student, for his paper on Alternating Currents of very 
High Frequency." 

The Second Students’ premium, increased in value to £10, to 
Mesers. M. R. Gardner and W. P. Howgrave Graham for their 
paper on The Synchronising of Alternators.” 

he Third Students’ premium, value £5, to Mr. Leonard Wilson, 
student, for his paper on '' The Effect of Governors on the Parallel 
Running of Alternators.” 

Extra Studente’ premium, value £4, to Mr. L. R. Morshead for 
his paper on ‘‘ Enclosed Arc Lamps"; and an extra Studente’ 
premium, value £3, to Mr. H. M. Dowsett, student, for his paper 
on Electricity Meters.” 

The Salomons scholarship for 1899-1900, value £50, was awarded 
to Mr. H. J. Thomson, a student of the Central Technical College. 


The character of papers read at the students’ meetings 
has been higher than during the last few sessions. Visita 
to the following stations, works, etc., were organised : St. 
Pancras lighting station, Shoreditch station, Metropolitan 
Electric Supply station, City of London Electric Lighting 
Company's station at Bankside, the works of Messrs. 
Easton, Anderson, and Goolden, Electric Welding Com- 

ny, Incandescent Electric LampCompany, Langdon Davies 

otor Company, Central London Railway, Siemens Bros. 
and Co., W. T. Henley’s Telegraph Works, and the Davy- 
Faraday laboratory of the Royal Institution. 

The annual dinner was held at the Hotel Cecil on Dec. 7, 
the number present being in excess of that of the annual 
dinner of 1897. The attendance at the annual conversazione 
was also a record. | 

The new articles making the end of the financial year 
fall on Dec. 31 instead of Sept. 50, the period covered is 
15 months instead of 12, and it is thus difficult to comparte 
the position with that of the last published accounts. The 
sum of £725 has been invested on account of life composi 
tions, leaving on Dec. 31 a balance of £173, which has 
since been invested. The Council, taking everything into 
consideration, have every reason to be satisfied with the 
financial position of the Institution. The Council have 
again transferred £500 to the building fund, this bringing 
the amount up to £5,277 on Dec. 31, 1898. In the place 
of the late Mr. P. Christian Dresing, local hon. secretary 
for Denmark, Mr. J. L. W. V. Jensen has been appointed ; 
Mr. Hartley Gisborne has replaced Prof. Carus-Wileon as 
local hon. secretary for Canada; and Mr. M. G. Simpso n 
has succeeded Mr. J. J. Allen in a similar position in India. 

The following address was offered to her Majesty the 
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Queen on the occasion of her eightieth birthday by the | as this force did not appear at the draw-bar, but was 


Institution of Electrical Engineers : 
i ': Fo the Queen's Most Excellent Majesty. 
May it please your Majesty—We, your Msgjesty's loyal and 
faithful subjects, the president, past-presidente, vice-presidents, 
uncil, and members of the Institution of Electrical Engineers, 
desire humbly to offer to your Majesty our heartfelt Congratulation 
en the completion of the eightieth year of your Majesty's great and 
lorious life, and we earnestly pray that your Majesty may long 
be preserved to reign over these realms, which for 62 years have 
been blessed uuder your Majeety's beneficent sway. 
(Signed) J WILSON Swan, President, 1898-1899. 
‘ :  BiLvaNus P. Tuompson, President, 1899-1900. 
i WALTER G. McMILLAN, : 
„ The desirability of making certain changes in the articles 
of association had been under discussion for some time, and 
& committee and two sub-committees were formed to con- 
sider the matter. They presented their reports, and 
special general meetings were held on Nov. 3 and 
ov. 18, when the members approved of the alterations 
suggested in the rules. A special resolution was passed, 
ahd the articles came into operation on Jan. 1, 1899. 
A few special details of these rules demand notice : first, as 
to the qualifications of members. The council being desirous 
to raise the standard of membership, a clause in the new 
articlee was so drafted as to make it clear that high pro- 
fessional qualifications were required for candidates for 
admission to this class. On account of the higher qualifica- 
tions required for this class of members a new class was 
formed intermediate between members and associates, which 
enabled those associates who are qualified to do 80 to join 
à class intended to include only electrical engineers and 
electricians. The new class of associate members was 
therefore created, and the number of elections and transfers 
to this class during the first five months of 1899 amounts 
to 441. | 
With the expansion of the work of the Institution there 
has, of course, been an increased expenditure to provide 
for, arid concurrently there has been a diminution in the 
interest obtainable on capital to be invested. The fees 
payable for life composition no longer yielded a return 
commensurate with the expenditure incurred per member, 
and it was found n to raise the fee to 40 guineas, 
but the positions thosé who bad already compounded were 
left undisturbed.: Similarly the subscription for students 
has been raised from 10s. 6d. to £1. 1s. per annum. 
Provision is now made for the holding of meetings at 
populous centres outside London. Mr. Webb having 
resigned the 5 Mr. McMillan took over the 
duties of the office on Feb. 12, 1898. The accessions to 
the library during the year were 82, all of which were 
ted. An arrangement has now been made by which 
specifications of all electrical patents published during any 
week are placed on the library table every Monday morning. 
The number of visitors in the 17 months has been 1,132, of 
whom 95 were non-members, 


ELECTRIC LOCOMOTIVES IN PRACTICE, AND 
TRACTIVE RESISTANCE IN TUNNELS, WITH 
NOTES ON ELECTRIC LOCOMOTIVE DESIGN.* 

BY PETER MCMAHON, MEMBER. 
(Continued from page 662. ) 


.. Locomotive Losses and Draw-Bar Pull at Starting.—In 
order to arrive at the value of the draw-bar pull exerted 
by the locomotive on the level at starting, the startin 
riods at Kennington with 100 and 120 amperes, an 
Elephant and Castle with the same currents, will be con- 
sidered ; these stations are chosen to avoid the errors (or 
uncertainties) introduced in the dynamometer readings by 
a quick down grade. In each of the four cases the values of 
the dynamometer reading, the tractive force due to gravity, 
and the tractive force due to acceleration, were taken from 
the plotted curves, at five-second intervals, and reduced to 
he level at a constant speed. Thus at Kennington (curve 
ig. 11), at five seconds after starting the draw-bar pull, as 
shown by the dynamometer, was 1,075lb., the tractive force 
due to acceleration, plus or minus gravity, was 201lb., and 


* Paper.read before the Institution of Electrical Eogineers. 


given out by the locomotive at the tread of the wheel, it 
must be added to the draw-bar pull, consequently the 
total tractive effort which should appear at the draw-bar 
at a constant speed on the level would be 1, 276lb. for a 
current of 105 amperes. In the same manner at the tenth 
second interval the draw-bar pull was 1, O7ölb., the tractive 
force due to acceleration, plus or minus gravity, was 34 5ʃb., 
givin 1,4201b. at the draw-bar at a constant speed on che 
evel for a current of 100 amperes. In the same way the 
tractive efforts at the draw-bar at the fifteenth and twentieth 
second intervals were 1,4671b., and 1,596lb. for a current 
of 100 amperes. To facilitate the analyses of these curves 
during the starting periods, both as regards locomotive 
losses and tractive effort per ton of train at starting, the 
curves, Figs. 11 and 12 (from the Kennington and from 
the Oval curves) are plotted by the author to a distance 
scale. The value of gravity for half a coach on the level 
and half on the grade could then easily be allowed for 
Locomotive Losses and Draw-Bar Pull when Bunning.— 
To arrive at the draw-bar pull on the level exerted by the 
locomotive for speeds of nine miles per hour and upwards 
for various currente, the experimental runs between 
Stockwell and the Elephant, and the Elephant and 
Stockwell, were analysed, but in this case the area of the 
speed, current, draw-bar pull, and the tractive force due to 
gravity and acceleration curves (Figs. 10, 11, and 12) were 
measured, and from these the average values were obtained 
as follows: between Stockwell and the Oval the average 
draw-bar pull was 268lb. for an average current of 
66:8 amperes at an average speed of 18:4 miles per hour 
cone the running period). ‘The average tractive force 
ue to acceleration, plus or minus gravity, was 8:36lb., 
leaving 259:7]b. as the tractive force at the draw-bar of 
the locomotive on the level at a constant speed. From the 
Prony brake test the tractive force at the tread of the wheel 
for a current of 56:8 amperes was 340lb., leaving 80lb. as 
the locomotive losses, in which are included journal and 
rail friction and air resistance. The author treats in a 
similar manner seven other experiments with currents 
ranging from 34:2 to 60 amperes, and tabulates the results. 
aving obtained in this way a series of curves, the 
author proceeds to analyse them and to obtain the average 
traction resistance per car mile at various speeds. The 
curve shown in Fig. 29 was deducted from the experiments 
with No. 12 locomotive. To arrive at the additional 
resistance offered by the curves on the line, the observa- 
tions from which the tractive force per ton was obtained 
were further analysed in the ns manner. The 
position of the curve in the section being known, the 
exact time when the train was passing over the curve 
was found as already explained, for the gradient, the draw- 
bar pull, tractive effort due to gravity and acceleration 
were taken from the respective plottings for the second! 
with a two-coach train. Although there are several 
sharp curves their length is small, and it was difficult to 
get accurate resulte, as in some cases the length of curve 
was not greater than that of the locomotive and train. 
The most consistent results were obtained on the curves 
between the Borough and Elephant Stations, and between 
the Elephant and Kennington Stations. The first curve 
has a radius of 390ft., and the average of three seta of 
observations gave 27:0]b. per ton at 16:5 miles per hour, 
the tractive force per ton on the straight and level road being 
12°75, leaving 15:15lb. per ton due to the curve alone. 
The next curve has 540ft. radius, and the average of six 
sets of observations gave 22°6lb. per tou at 15:5 miles per 
hour, that on the level straight road being 11 ölb., leaving 
11°3lb. due to the curve. There is a guard rail on each of 
these curves, which, although in good condition, no doubt 
adds to the resistance. x T 
Electric Locomotive Design.—From the experience gained 
by the foregoing locomotive testa, and knowing exactly the 
tractive force required at the draw-bar of the train from 
the curve (Fig. 29), a further set of investigations was gone 
into. It was thought that an improvement might be made 
in No. 12 locomotive by winding the motors to give a 
higher tractive effort per ampere. This would solve the 
starting period ” part of the problem, but at the expense 
of the running period,” if the existing switching arrange- 
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ments were employed. The switching arrangement gave | was 1,595lb. for 150 amperes, falling to 415 at 50 amperes. 
very results in the past, and the cost of repairs was | The speed in miles per hour at average voltage (430 volts) 
exceedingly small, so that it was with a certain amount | was 15:5 with 150 amperes, and 22:75 miles per hour with 
of reluctance that it was decided to try the series-parallel | 50 amperes, with a pressure of 215 volts (corresponding to 
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method. The necessary calculations were made for | the series position) the speeds were 5:5 miles per hour at 
altering the armature and field-magnet winding, utilising | 150 amperes and 9:3 at 70 amperes. With the above 
the same carcase. The original number of conductors on | curves it is possible to show the performance of this motor 
the armature was 540. It was decided to increase this by | in actual work on the rails. The length between the start 
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50 per cent, or to rewind with 810 conductors. The | ing and stopping int is taken as 2,700ft. This is about 
characteristic curves of the rewound motors were then | the average lèngth between stations or short sections on 
calculated and plotted (Fig. 30). It will be seen that the | the City and South London Railway, and in some of the 
tractive force at the tread of the wheel (27in. diameter) | proposed new schemes, To simplify calculations, the 
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section is assumed level and free from curves. This 
assumption will not, of course, affect the general result, as 
the same section is considered in each case. 

The weight of the locomotive and four-coach train now 
under consideration is 49 tons. From the curve (Fig. 29) 
giving the tractive resistance per ton at various speeds, a 
table was compiled, from which could be found the total 
tractive force necessary to overcome the resistance due to 
the locomotive and train at all speeds within the limits of 
this investigation. Points were taken at every two miles : 
thus between 0 and 2 miles per hour the average tractive 
resistance was 1, 640lb.; between 8 and 4 miles per hour it 
was 9061b. In the next interval, that is, between 4 and 6 
miles per hour, it fell to 7071b., and so on. 


this by the average force of 2,574lb. gives 18'4ft. as the 
space traversed in the interval, the time occupied being 
4'2 seconds. In the same manner, between four and 
six miles per hour the resistance is 707lb., the 
tractive force begins to fall at 5:5 miles on account of 
the current falling, so that the average tractive force in 
the interval is 3,060lh. for a current of 140 amperes, the 
space travelled is 52ft., and the time is 4:39 seconds. In 
the next interval the current has an average value of 100 
amperes, giving a tractive force of 2, 100lb, the resistance 
is 660lb., and the kinetic energy is 101,500 foot-pounds ; 
working out as before, we find that a space of 70: 5ft. is 
travelled through in 6:01 seconds. 

It will be seen that the train and locomotive have now 
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um DE now to the characteristic curves of the loco- | attained a speed of eight miles per hour, and have passed 
motive (Fig. 50) and limiting the starting current to | through a space of 8874+184+32+705=129-7ft. in 


150 amperes, the tractive force at the head of the wheel is 
8,280lb. for two motors, and this can be maintained until a 
speed of 5:5 miles per hour has been reached by the loco- 
motive. In the interval between 0 and 2 miles per hour 
we have a tractive force of 3, 280lb., of which 1,640lb. 
is absorbed by train resistance, etc., leaving a force of 
1,640lb. available for accelerating the train and locomotive. 
The kinetic energy stored up at two miles per hour is 
14,500 foot-pounds, and as the averag: force acting in the 
interval was 1,640lb., the space passed through must be 
8 87ft., and the time taken 6:06 seconds. In the interval 
between two and four miles per hour the tractive resistance 
is 906lb., leaving 2,374lb. for accelerating the train and 
locomotive : the kinetic energy stored up between two and 
four miles per hour is 43,700 foot-pounds ; and dividing 


6:0--4:2-- 4:39 + 6:91 = 21˙5 seconds. At this point it is 
convenient to put the motors into parallel. They can, of 
course, remain in series until 10 or 12 miles per hour has 
been attained ; a saving is thereby effected in current con- 
sumption, but at the expense of tractive force, and, as will 
appear later, at considerable sacrifice in the total efficiency 
of the locomotive. 

When the motors are placed in parallel the current is 
limited to 125 amperes per motor or 250 amperes for the 
locomotive. The proper limit of current when the motors 
are placed in parallel is fully considered later on. This 
current of 250 amperes will begin to fall at 17°0 miles per 
hour, and is prevented from exceeding that amount hy 
external resistance, when the motors are placed in parallel. 
The tractive resistance in this interval (eight to ten miles 
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per hour) is 660lb., and the tractive force is 2,580lb., 
leaving 1, 920lb. for acceleration; the kinetic energy is 
131,000 foot-pounds, with the result that 68-2ft. is passed 
through in 5:21 seconds. The author proceeds in a similar 
manner for speed, gradually increasing by two miles per 
hour, and plots the results in a table. Plotting these 
resulte, he obtains the two curves shown on Fig. 31. The 
solid line represents the amperes at 430 volts, and the 
dotted curve the speed in miles per hour. 


(To be continued, ) 
—————  ————À 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu. 
tion of any question we offer ten shillings. We also 
give fwe shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only, and should be kept as concise 
as possible. 

QUESTIONS. 

171. Discuss the best practical method of calculating the size 
of cables required for transmitting energy to any specified 
distance by means of three-phase alternating currents, the 
voltage at the generating end of line being known, and the 
maximum percentage loss of voltage allowable on the line 
being a fixed quantity. —G. J. F 

172. Describe, with sketches, some mur accurate, and easily 
made form of frequency meter.—H. R. M. 


ANSWERS. 


Question .No. 165.—Describe any commercial method of ascer- 
taining the E. M.F. curve of an alternator. 


Best Answer to No. 165 (awarded 10s.).—If an oscillo- 
graph is obtainable similar to those shown recently by Mr. 
Duddell at the Institution of Electrical Engineers, there is 
no doubt that it would give the best commercial method of 
finding the E.M.F. curve. Not only does it show the 
average form of the E.M.F. wave by means of a spot of 
light moving on a piece of tracing paper, but it is also 
possible, as Messrs. Duddell and Marchant showed, to 
obtain the shapes of the instantaneous waves by means of 
a rapidly moving photographic plate. None of the other 
methods will enable us to do this. The best known method 
of delineating alternating E.M.F.'s is Joubert's, and this is 
the method used in nearly all electrical engineering 
laboratories. We attach a revolving contact piece to the 
shaft of the alternator in such a manner that a circuit is 
closed for a very small fraction of a second at an assigned 
position of the armature, and the E.M.F. at this position 
is measured. We then alter the position at which 
contact is made, and take a new reading. Proceeding 
in this manner we get pons on the curve step by 
step, and so we can draw the curve on squared 
paper. Dr. Fleming, Prof. Rosa, and M. Blondel have 
greatly improved this point-by-point method. As Dr. 
Fleming’s arrangement is the simplest to set up in practice, 
and requires no special apparatus, we shall describe it. He 
uses & small alternating-current motor of the synchronous 
type. On the shaft of this motor a contact arrangement is 
fixed, and this can be varied in position so that it can make 
contact at any assigned instant during the phase cycle. 
This contact puts into connection the source of the alter- 
nating E M.F. and a non-inductive resistance. The fall of 
potential down this non-inductive resistance can be measured 
by using any electrostatic voltmeter, and hence, as in 
Joubert’s method, we can construct the wave curve. In 
using this method care must be taken to have the armature 
of the motor running very freely, as even a small load will 
throw it out of synchronism. Prof. Rosa and M. Blondel’s 
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methods are perhaps better, but they need complicated and 
special apparatus, and if money is to be spent most elec- 
tricians would prefer an oscillograph.—J. C. R. 


Answer to No. 165 (awarded &s.).—The wave form of 
the E.M.F. of an alternator can be obtained commercially 
(which I take to mean that the method must be simple . 
and the results merely accurate enough for practical use) 
in the following manner by the use of what is called an 
* instantaneous contact breaker.” The action of this device 
will be understood by reference to Fig. 1, which shows the 
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arrangement of apparatus required for determining values 
in thé. curve. T, 250 T, are the terminals of the alter- 
nator; E D is an ebonite disc which is fixed on the end of 
the alternator shaft. This disc has fixed on it a flat 
metallic ring, M R, and from the ring a connection is taken 
to a narrow strip of brass, which is let into the periphery 
of the disc as shown. Two brushes, B, and B, bear, one 
on the ring the other on the edge of the disc. The tip of 
brush B, must be narrow, in order that the period of con- 
tact with the brass strip should be as short as possible. 
This brush slides on a graduated scale, which should be 
long enough to allow the brush to move at least through 
one complete period of the E.M.F. curve. The brush B, 
is connected to one terminal of a condenser, the other 
terminal being connected to one of the alternator terminale, 
and the remaining alternator terminal to brush Bi, thus 
completing the circuit. Across the terminals of the con- 
denser is placed an electrostatic voltmeter. 

As the alternator revolves the condenser is connected 
through the contact maker to the alternator terminals. As 
explained, the contact is of brief duration, and by rapid 
succession of these contacts the condenser becomes charged 
to and maintained at the potential difference equal to that 
between the alternator terminals at the instant of contact. 
After contact is broken the condenser discharges into the 
voltmeter, thereby indicating the instantaneous E.M.F. for 
that particular point in the period. Incidentally I may say 
that it would be well to set the zero line of the graduated 
scale so as to correspond to either the maximum or mini- 
mum E.M.F. values at “no load.” The effect on the 
resultant E.M.F. caused by self-induction can then be 
readily observed, both as regards value and phase, when a 
load is switched on. If the brush B, be now moved 
through equal distances on the scale for a whole period, 
and a reading taken of the respective E.M.F. values on the 
meter, ordinates (the lengths of which are made propor- 
tionate to the several values) can be set out (Fig. 2) on a 
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horizontal line at equal distances from each other. The 
curve is now obtained by drawing a line through the 
extremities of the ordinates. 

The condenser is used in connection with the static 
voltmeter in order to minimise any leakage which would 
otherwise introduce an error in the readings. As this 
leakage varies with the time which elapses between two 
successive contacts, a great improvement is effected if a 
number of brass strips (say equal to the number of coils) 
is inserted in the disc and connected to the ring. In 
placing the additional brass strips, care should be taken 
that each one is in the same position relative to phase.— 
Ep. Evans. , 6: wes 
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Question’: No. 160.— What is meant by a system of induced | so causes a vacuum ranging from 8in. to 12in. water gauge 


draught for boilers? Describe’ one such system. 


Best Answer to No. 166 (awarded 10s.).—Boilers may 
be worked under the following different conditions: (1) 
natural draught ; (2) induced draught ; (3) forced draught. 
, Natural draught, which is really one form of induced 
draught, is generally obtained by a chimney, and when we 
speak of natural draught we infer that no mechanical means 
are adopted for its generation. Natural draught arises from 
the difference in elastic pressure existing between the atmo- 
sphere and the column of hot gases in the chimney due to 
the less specific density of the acier: There i&, therefore, 
relatively apeaking, vacuum in the flues and pressure at 
the furnace. Mechanical means taken to “increase” the 
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in the latter, falling to atmospheric pressure as the fire-box 
is approached. There are several other systems in vogue, 
most of them involving the use of fans. The advantages 
accruing from induced as opposed to forced draught have 
been the subject of some discussion in the past, but the 
aystem is undoubtedly gradually gaining favour owing to 
its combining higher rates of combustion and in 
economy. 

With forced draught 301b. to 40lb. of coal per square foo 
of grate seems to be the limit beyond which it is not wise 
to go if the life of the boiler is to be considered, one of 
the great sources of trouble being the destruction of tube 
ends (multitubular boilers), whereas in the exhaustive trials 
carried out by the advocates of suction systems, and also 
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i The Ellis aud kaves Induced Draught Apparatus. —A. M. O. 


vacuum in the flues gives us a tem of induced draught. in practice, considerably higher rates than these have been 


Mechanical means taben .ta inammse the pressure at the 
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furnaces gives us a system ef, feresd draugh 


maintained over extended periods with apparently little 


| or no damage to the boilers. The reason why forcing the 


Induced draught, ta mich we nne our attention at flame and gases through a boiler should have a more dele- 


present, is general 


ly produced by a án fitted in a con- ! terious effect on the tube plates, tubes, firebars, etc , of the 


veniént position in ah flues and driven by a steam-engine latter than drawing them through by creating a vacuum at 


or electric mator. The writer has selected for description | the uptake is not quite clear, and has never 


n correctly 


that system known. as Ellis and Eaves,” to which attaches | explained, but nevertheless this is the case in practice. 


special inpenest, as it provides for the heating of the air 
supply. bafore it. ranches the furnaces. Ihe accompanying 
8 xhéaiasd from Engineering, 1893, shows the 
course ef the gases and general arrangement very clearly. 
The ‘ceid-air enters a Facies of tubes at the back of the 
boiler, -as shown in the side section. On reaching the front 
of the boiler, wn Moe down on either side to the furnaces 
as shown in the front section, thence through the flues and 
return tubes. On reissuing, they are led centrally upwards 
and diverge On either side, passing into an outer casing 
containing the tubes thro which the cold air enters, 
and onwards to the fan and uptake. The system works 
well, one of its best features being smokeless combustion. 
The following are some additional advantages claimed by 
the makers : small floor r high evaporative efficiency; 
great range of steam production; absence of smoke; possi- 
ility of burning inferior coal; increased durability of 
boiler; absence of large chimney.—A. M. O. 
Answer to No. 166 (awarded 5s.)—The principle of 
induced and suction draught cousists in creating a partial 
vacuum in either the uptake, or subsequently to the gases 
leaving the furnaces, in contra-distinction to force a draught 
where there is a pressure either in the ashpit or somewhere 
previously to the air going through the fires. The oldest 
and most familiar example of induced draught in practice is 
the locomotive, where the exhaust steam, after leaving the 
engines, passes through a blast pipe in the smoke-box, and 


t 


e principal examples of induced draught are Martin’s, 
Patterson s, and Ellis and Eaves. Below is a*sketch of the 


helical induced system of the latter as applied to a multi- 
tubular marine boiler. The boiler is surrounded by two 
annular spaces, A and C ; cold air for combustion entering 
the outer one, A, from the back end of the boiler, pursues 
a spiral course to the air-regulating valves, B, B’, in the 
furnace fronts, and is admitted both above and below 
the bars at a greatly increased temperature. After com- 
bustion the hot gases in a similar helical direction 
round the ihner space, C, on their way heating up both the 


shell of the. boiler and the outer space, A, and finally 
arriving at the suction fan.  Soot-doors are placed at 
intervals in the casing to allow a brush being passed in to 
sweep away any deposit on the shell. The fan is usually 
placed at the foot of the uptake, and various methods are 
adopted for driving it. Very often its spindle is vertical, 
and is driven by an electromotor, thus economising both 
anl initial cost. With this arrangement an evapora- 
tion of 13lb. of water per pound of coal from and at 
212deg. F., with a rate of combustion of 30lb. per square 
foot o grate, is easily maintained without damage to the 
boiler, the efficiency reaching as high as 80 per cent. 

An ordinary marine boiler of similar dimensions, with 
good natural draught, would probably evaporate half this 
amount at a reduced efficiency of about 15 per cent., so 
that to do the same amount of work two boilers would be 
required. In comparing this system with forced draught, 
it ought to be mentioned that a bigger fan and casings are 
required, owing to the increased temperature of the gases, 
but the difficulty of keeping the furnace fronts or the stoke- 
hold (if the closed stokehold system is adopted) airtight is 
obviated.— H. F. E. B. 


Answer to No. 166 (awarded 5s.).—Induced draught is 
so called from the fact that it is obtained by the creation 
of a vacuum in the boiler flue, and thus differs from forced 
draught in that the latter system depends upon pressure 
in the ashpit. Either system can be worked by (1) 
mechanical means (exhausting or blowing fans), (2) steam 
jets (exhausting or blowing). The steam-jet apparatus for 
induced draught has some points of advantage over mechanical 
methods, as it takes up little space, and, having no moving 
parts, is not liable to wear and tear. The construction 18 
clearly shown in the sketch. The apparatus consists of a 


series of concentric nozzles of increasing area, in which a 
steam jet is used first, by means of its induetive action, to 
create a vacuum or difference of pressure between the flue 
at this point and the ashpit, thus inducing a draught ; and 
secondly, to form the motive power for the flue gases. The 
use of a number of nozzles in place of one single one 
enables larger quantities of gases to be pumped with 
a given weight of steam, although at each nozzle 
the difference of pressure against which the es 
can be forced becomes smaller and smaller. This 
type of apparatus can easily be fixed, is simple, and 
its cost price is low. The nozzles can easily be construeted 
to resist the high temperatures of the waste gases. The 
special cases necessitating the use of induced draught are: 
for steam boilers where, owing to bad draught, the evapo- 
rating power is insufficient; for burning poor quality fuel; 
and where an additional boiler is put down, they save the 
heavy capital outlay required for an extension to the 
chimney—in fact, they can be used in place of a chimney.— 
H. H. HARRISON. | | | 
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ELECTRIC LIGHTING IN THE CITY. 


A special meeting of the Court of Common Council was held at 
the Guildhall on Monday, whén the question of electric lighting 
in the City was again discussed. The Lord Mayor presided. 

Several questions were asked with respect to the position 
occupied by members of that Court who might also be share- 
holders of the City of London Electric Lighting Company. 

The Crrv Soricrror pointed out that if any such members of 
the Court happened to be also shareholders of the company 
mentioned and voted on the matter they would become liable 
to a severe penalty. It then transpired that so far as the latest 
return of shareholders showed only three members of that 
Court held shares. These were Mr. Rowland Perrin (recently 
deceased), Sir George Faudel-Phillips (who was simply a trustee 
for others), and Mr. Foster McGeagh. 

A report from the Streets Committee was then read. It 
stated that they had had a conference with Sir David Salomons 
(the chairman) and the Board of the Electric Lighting Company, 
and had invited their attention (1) to a reduction of the price 
of the electric light, (2) to the lighting of the minor streets, 
(3) as to a basis of future purchase by the Corporation of the 
company’s undertaking. e following reply, dated May 17, 
had been received by the town clerk from Mr. Bull, the 
manager and secretary of the company : ‘‘ Sir, —Referring to the 
interview which thedirectors of thiscompany had with the Streets 
Committee on the 15th inst., the directors have given most 
careful consideration to the three points on which the Streets 
Committee desired that a written communication should be 
forwarded, and with reference thereto I am instructed to say: 
(1) The directors regret that, in justice to their sharebolders, and 
in view of the obligations imposed upon the company by the Cor- 
poration, both by the contracts and by the provisional orders, 
they are unable at present to reduce the price of electric energy. 
I am to point out that the company, without waiting for the 
application of the sliding scale fixed by the Corporation, volun- 
tarily reduced the price of energy, and it is the avowed policy of 
the Board to make further reductions as and when the financial 
results of the working of the company show such reductions to 
be practicable. (2) If it be the wish of the Corporation that 
this company should surrender its right to light the minor 
Streets, my Board are prepared to do so upon the understand- 
ing that if such streets are at any time lighted by electric lam 
the contract therefor shall be offered in the first place to this 
company. As regards the question of purchase, my directors 
would be prepared to recommend to their shareholders to sell 
the company’s undertaking to the Corporation on terms that 
would yield à very handsome profit to the Corporation, calcu- 
lated upon the basis of the credit of the Corporation being at 
the rate of 24 per cent. per annum for borrowing purposes.’ 

Another letter, dated May 24, was read from the same source 
as follows : ‘‘Sir,— Referring to my letter of the 17th inst., 
my directors have further considered the question of price, and 
I am instructed to say that if the Corporation will withdraw 
the request which they have made to the Board of Trade to 
defer the granting of the formal approval by that department 
of the company's system of continuous current, and if the Cor- 
poration on their part will give all reasonable facilities for the 
extension of that system, so that the large additional continuous 
plant now on order may be got to work before next winter, my 
directors will undertake to reduce the maximum price to 6d. 
per unit as from Jan. 1 next. Further reductions will, of 
course, be made as and when the financial conditions of the 
company permit.” 

A third letter, also dated May 24, waa read from the pen 
as follows : **Sir, —Referring to my letter of the 22nd u t, I 
beg to inform you that the advertisement has appeared in the 
papers, and on the dates mentioned in such letter and the 
month specified in the Board of Trade tions having now 
expired, I am directed to apply hereby for the approval of the 
Corporation to this company fixing the standard pressure of its 
supply of energy at 200 volts instead of 100 volts. In order 
that the company may be enabled to arrange to carry out any 
alterations which may be required to the lamps and fittings of 
consumers before the winter demand commenoes, for which 
there is not much time, I shall be glad to have the approval of 
the Corporation to the alteration of pressure at the earliest 
possible date.’ i 

In conclusion, the Streets Committee recommended that the 
City of London Electric Lighting Company be informed that 
although the Corporation was advised that the existing con- 
tracts were null and void, it did not desire to take advantage of 
the circumstance, provided the company was prepared to come 
to satisfactory arrangements in regard to the supply of electricity 
to private consumers. 

he Town CLERK next read a letter which had been received 
from the Board of Trade, Sir Courtenay Boyle intimating that 
he pro deferring his report until June 7, the latest date to 
which he could postpone the matter. | 

The report of the electrical engineer (Mr. A. A. Voysey), 
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who was asked to prepare this in view of the Corporation 
becoming the electric lighting authority, was read, in which he 
urged that the Corporation should become such lighting autho- 
rity as soon as possible. 

Mr. ALGaAR moved the adoption of the report. He said there 
were really no difficulties in the way, as a fresh contact could 
be entered into with the company, which in turn could make it 
impossible for any member of the Court to be a shareholder in 
it. He ought to mention that on the receipt of the two letters 
of May 24 from the City of London Electric Lighting Company 
he on Thursday called a meeting of the Streets Committee for 
Friday, in order that a supplementary report based upon those 
two letters might be drawn up. But the committee were very 
much divided in opinion, and when the two letters in question 
had been discu for two or three hours he was unable to find 
a quorum. (A Voice: Whose fault was that?) Of course, he 
was unable to go on, because of several members leaving the 
committee. (Cries of Why ?") No doubt those members 
who left would explain why they did so. The Court ought to 
have the courage to say whether they looked upon these 
contracts as being null and void. Once that decision was 
arrived at, another contract could be entered into in 
identical terms. The Court had authorised three of 
the most legal minds of the day to give an opinion as to 
‘whether the contracts were good or whether they were void. 
In the first place, they took the opinion of Mr. Danckwerts, 
who advised the Court that the contracts were absolutely null 
and void. The Court no doubt, in their responsibilities as 
trustees of the ratepayers, thought they ought to have further 
information, and they gave instructions to lay the whole of the 
facts before two other counsel, who had also not the slightest 
doubt that the contraste were null and void. The question was 
put to one of the counsel as to the position in which the Court 
was placed, and Mr. Danckwerts pointed out that there was no 
difficulty in putting everything right, provided the Court was 
willing to enter into a new contract. The whole of che difticulty 
connected with his committee had been that some members 
still pérsisted that these contracts were valid and consistent 
contracts. The Corporation had been treated by the Board of 
Trade with the greatest courtesy throughout. Sir Courtenay 
Boyle had, at the wish of the Court, withheld his hand, and he 
had stated in firm but pleasant language that the time had now 
come when he could hold his hand no longer. 

Mr. LEE asked whether the amendment standing in his name 
last on the agenda could not be taken next ? 

Mr. C. T. Harris objected to this, as his own amendment 
ought really to have been the report of the committee, at & 
meeting of which on Friday one gentleman spoke for 40 
minutes, and refused to say what his amendment was, and it 
was not only a gross affront to the committee, but an act of 
gross obstruction, and prevented the committee from bringing 
up a dicen which was practically his amendment. 

Mr. BRookz-HircuiNa expressed a hope that the amend- 
ments would be proceeded with in the manner in which they 
came on the agenda. 

Mr. B. TURNER then moved the first amendment: That, 
having regard to the opinion of counsel, Sir Courtenay Boyle, 
K.C.B., and the City of London Electric Lighting Company be 
informed that it is the intention of the Corporation to treat the 
electric lighting contracts as null and void." He said the opinion 
m by the three legal gentlemen consulted left the Court per- 
ectly free in their relations with the electric light company. The 
Corporation had paid for advice and had secured it. There was 
nothing prevaricating about it, and one of the eminent counsel 
had described the contracts as being as ‘‘dead as mutton.” 
His desire was that the citizens should have a good light at a 
reasonable price, without caring where this came from or 
whether a competing company was called into existence. He 
believed that if the whole question had been referred in the 
first instance to the Lord Mayor, the Town Clerk, and Mr. Algar 
ES have been settled in a few minutes as it had taken 

ours. 

Mr. McCarTHY seconded the amendment, remarking that it 
was the first duty of the Corporation to tell this company that 
the contract was null and void. It was one of the most dis- 
graceful contracts ever entered into. 

Mr. Burnett considered there could not be a more unworthy 
suggestion than that contained in the amendment proposed by 
Mr. Turner. Although the Court had heard from counsel that 
the contract was null and void, it was not likely that this com- 
pany would accept unchallenged such opinion. 

Mr. CrouaH opposed the amendment. It would be unworthy 
of the Corporation, after having entered into a contract, to take 
advantage of a technicality and declare such contract null and 
void. e more respectable thing would be for the Court to 
place before the company frankly and fully the statement made 
by counsel. The company could then either take independent 
opinion or be guided by that which had been furnished to the 
Corporation and thus meet them in a fair and proper spirit. 
He could not see how any self-respecting man could remain a 
member of any responsible body which repudiated a contraot. 

Mr. Mokrox said he had to complain of the unworthy attack 
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which had been made upon him by Mr. Harris. An attempt 
was made by Mr. Harris and his friends to get the committee 
to pass a resolution on which they had no evidence, and of 
which they knew practically nothing about. He (Mr. Morton) 
made it clear that this giving of a continuous current would 
mean the opening of the roads again. The members of the 
committee who broke up the quorum had not the courage to 
face the amendment he proposed, but sneaked off from their 
duties. Mr. Morton was proceeding with further observations, 
when 

Mr. CLoucH rose to a point of order. He submitted that 
some of the terms the previous speaker had used were utterly 
unparliamentary, and should be withdrawn. He quoted the 
words ‘‘sneaked away” and ‘‘ignoramuses.” He submitted 
that these words were not parliamentary, and that in the 
interests of the dignity of the Corporation, they should be 
unconditionally withdrawn. 

The Lorn Mayor thought the words should be withdrawn. 

Mr. Morton said he would withdraw anything the Lord 
Mayor thought proper, but that would not alter the facts. 

Mr. CLovcH, again rising, considered that Mr. Morton, 
instead of withdrawing hia statements, had reaffirmed them. 
The standard of dignity of debate had been debased and 
dragged into the mire, and he again appealed to the Lord 
Mayor for his ruling with regard to the expression that he was 
willing to withdraw, but that would not alter the facts. 

Mr. Morton : But it is quite true. 

The Log» Mayor said that anything which was withdrawn 
should be absolutely and honourably withdrawn. 

Mr. Morton remarked that Mr. Harris had been allowed to 
make an attack upon him, and all he asked for was fair play. 
In 1891 Mr. Harris objected to the company having a contract 
at all, but since then he had changed his mind, and what he (Mr. 
Morton) contended was that Mr. Harris could not be in the right 
on both occasions. Either he was in the right then or wrong 
now, or vice versá. All on the Commission of Sewers knew that 
that contract was entered into by improper means. The 
company knew that they (the company) could not go to law. 
They had come to the Corporation and actually made them an 
offer of terms, but this was only after the opinion offered that 
the contract was null and void. "They had defied the Corpora- 
tion up to the last moment. If it was merely a question of 
pulling up roads, what was the difference between allowing the 
existing company to do this and a competing company to do so? 
As to the suggestion that the Corporation should pay the price 
the company asked for its undertaking—if it did this it would 
never be in a position to reduce the cost of the electric supply, 
except at the expense of the ratepayers. He maintained that 
the price named by the company was prohibitive. The company 
had practically become obsolete as far as their mains were con- 
cerned, and to make the work effective new mains would have 
to be laid all through the City. (‘‘No.”) It was all very well 
to talk about the honour and credit of the Corporation, but that 
Court should be swept clear of those who were concerned in the 
promotion of companies of any sort whatever. 

Mr. Jupp said the Corporation must not do that which as 
individus] men of honour they would shrink from. In this 
instance the innocent were likely to suffer for the guilty. 

Mr. Morrison urged that the public, relying upon the honour 
of the Corporation, had invested their money in the company, 
and should not be allowed to suffer. The fact should not be 
forgotten that the citizens were getting their public lighting as 
cheaply as any other similar body of people in the country. 

Mr. ALGAR was of opinion that the only way in which the 
matter could be satisfactorily dealt with, was that the contract 
should be declared null and void. They must have some basis 
to work upon. 

The City Sollcrrox pointed out that there were two remedies 
to apply—one, to enter into a fresh contract ; and the second, 
for the company to apply to Parliament to get the necessary 
relief. At the same time, it did not follow that the opinion of 
the Corporation's counsel was binding, or would be followed by 
the company. 

On a show of hands, Mr. Turner's amendment was rejected. 

Mr. W. H. Tuomas, in the absence of Mr. Brooke-Hitching, 
who had left earlier for Marylebone, moved the following 
amendment, which stood in Mr. Brooke-Hitching's name: 
„That in view of the fact that the directors of the City of 
London Electric Lighting Company are prepared to recommend 
their shareholders to sell their undertaking ‘on terms that 
would yield a very handsome profit to the Corporation,’ Sir 
Courtenay Boyle be informed that the Corporation of London 
prefers to withhold its consent for the present, pending the 
conclusion of negotiations with the company, and that the coni- 
mittee be instructed to enter into negotiations to ascertain a 
basis for à purchase price, employing an expert consulting elec- 
trical engineer and a firm of chartered accountants to ascertain 
the financial effect of purchase, on a basis to be mutually 
arrived at by the directors of the company and the Corporation, 

and to report." 

Mr. LILE, in seconding the amendment, said it seemed to 
him that the Streets Committee were so tired of the question, 
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while Mr. Morton had tired the members still more by talking 


against time, that the sooner the work was taken from that 
committee the better it would be. 

Mr. ELLIS supported the amendment, which he considered 
the most businesslike on the agenda. 

Mr. Morton said he rose to answer Mr. Lile, who made his 
statement without having been there. That statement was 
absolutely untruthful, and ought not to have been made 
without enquiry. | 

Mr. Brooxke-Hircuina (who had now returned to the Council 
chamber) expressed a hope that the amendment would, at any 
rate, receive the attention of the Court. He would like to point 
out that in the Metropolis there were 15 electric lighting com- 
FE working, and, with two exceptions, all paying large divi- 

ends. As against this, there were only four local authorities 
with electric lighting stations in full work at the present time. 
In the provinces, however, there were only 26 electric lighting 
companies working, while no less than 56 of the local authorities 
were supplying electricity, and most of them were earning large 
dividends. He did not see that the Corporation ought to buy 
this company’s undertaking at a ridiculously high price, unless 
it could be proved to that Court that they would make ‘‘a very 
handsome profit " by so doing ; and it would be well if they, as 
business men, should be afforded an opportunity of ascertaining 
whether the statement made by the company could be borne 
out by fact. It was for that company to prove that they could 
sell on terms that would yield a very handsome profit to the 
Corporation.” 

On a show of hands the Lorn Mayor declared the amend- 
ment carried, and a division was demanded. 

Mr. BROOKE-HITCHING said he was content with the expres- 
sion of the Court, and would withdraw the amendment. 

The Court, however, divided, with the result that 24 voted 
for the amendment and 104 against, giving a majority of 80 
against the amendment. i 

Mr. Woop, in the absence of Mr. C. T. Harris, moved the 
following amendment standing in the name of the latter: 
„That, provided the City of London Electric Lighting Company 
will undertake to reduce their maximum price to 5d. per unit 
as from Jan. 1 next, subject to revision at any future time by 
the Board of Trade, the Corporation will withdraw ita request 
to the Board of Trade to defer the granting of the formal 
approval of that department of the company's system of con- 
tinuous current, and express the opinion that the admission of 
a second company into the City at present would not be to the 
general advantage of the public and consumers." He did not 
think the Corporation could expect the company to supply at a 
lower rate than that mentioned in the amendment, nor did he 
think that the Corporation could supply at so reasonable a rate 
themselves. 

Mr. PAINTER seconded the amendment, which was supported 
by Mr. SMALLMAN. . 

Mr. C. T. HARRIS now said he believed his amendment would 
pave the way for surmounting a very difficult and dangerous 
question. At the same time it would satisfy consumers of elec- 
tricity and prove creditable to the City. 

On being put, the amendment was lost by a large majority. 

Mr. Epwarp LEE then moved: That in the event of the 
City of London Electric Lighting Company not agreeing to 
reduce the maximum price for electric lighting to 5d. per unit, 
subject to revision at any future time by the Board of Trade, 
by Wednesday next, Sir Courtenay Boyle be informed of the 
failure of the negotiations, and it be suggested to him, under 
the circumstances, that it would be desirable in the interests of 
private consumers and the public that competition should be 
allowed in the City, subject to such terms and conditions as 
may be approved by the Corporation, such terms and conditions 
to be set out in the provisional order.” The mover said there 
was not a word in this amendment calculated to injure the 
report of the Streets Committee, and it might, if adopted, be 
added to that report. 

Mr. CaLpWELL Moore seconded. 

Mr. BROOKE-HTrCHINd said this was a most iniquitous 
amendment, which said to the company, Unless you are pre- 

ed to reduce the maximum charge to 5d., we recommend 
the Board of Trade to admit a second company into the City." 
He asked whether the Court was prepared to take upon its 
shoulders the odium of acting dishonestly ? Having been 
called to order, Mr. Brooke-Hitching withdrew the latter 
observation, and asked whether the amendment was not 
really in favour of a certain company—the Charing Cross? 
The amendment was moved by Mr. Lee, who presented a 
petition on behalf of the Charing Cross Company. (A VoIcE: 
And containing 5,000 signatures.) Yes; but a petition pre- 
sented on behalf of another company had 10, 000 signatures. 
(A Voice: Not so many.) It was no use anyone saying, if the 
amendment were passed, that the Corporation would have an 
opportunity on some future occasion of supplying electricity. 
That opportunity would be lost for ever. Had the Court made 
up its mind never to have its own undertaking ? 

The amendment having been lost by an overwhelming 
majority, the report of the Streets Committee was adopted, 
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KINGSTON-UPON-HULL. 


From the electric lighting accounts of this city for the 
year ended March 31, 1899, it appears that the total capital 
expenditure up to March 31, 1899, amounts to £94,958. 
12s. 10d. We give herewith an abstract of the revenue 
account, general balance-sheet, and statement of electricity 


generated, sold, ate. : 
REVENUE ACCOUNT. 


Dr. Generation of Electricity. £ 8. d. 
Coal, or other fuel, including all 
expenses of placing the same on 
tbe works 1... roov Fen Sra ae £2,034 3 4 
Oil, waste, water, and engine-room 
lr. e T 208 9 10 
Wages at Dagger-lane station 937 9 9 
Wages at Sculcoates-lane station...... 448 18 4 
Repairs and maintenance: buildings, 
£7. Os. Id.; engines and boilers, 
£201. $88.; dynamos, exciters, 
transformers, motors, ete, £15. 
158. 2d. ; other machinery. instru- 
ments, and tools, £315. 9a. 8d.; 
accumulators and accessories, 
£998.18. OT. aea x 937 14 2 
— 4,656 15 5 
Distribution of Electricity. 
Wages and other remuneration to 
linesmen, fitters, labourers ......... 194 4 0 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials and laying the same ...... 703 13 2 
Repairs, maintenance, and renewals 
of traneformers, meters, awitches, 
fuses, and other apparatus on con- 
sumers’ premises, together with 
cost of materials and lamps sold... 46 4 1 
Repairs, maintenance, and renewals 
of apparatus at distributing 
stations, £73. 2s. lld.; less claim 
under insurance, £73. 2s. 11d. ...... 00 0 
— 944 1 3 
Renta, Rates, and Taxes. 
Rents payable ................... eese 227 15 9 
Rates and taß!keeees 616 15 6 
844 11 3 
Management Expenses. 
Salaries (engineer’s department) 964 15 4 
Printing and stationery ...... adsis 156 18 3 
General establishment charges......... 307 13 6 
— — 1,429 7 1 
Law and parliamentary charges 67 6 
Special charges—insurance..... ............... . 123 13 10 
8004 16 4 
Balance carried to net revenue account. 8.483 1 10 
£16 487 18 2 
Cr. £ 38. d. 
Sale of current per meter: 24d., 3d., 54d., and 6d. 
, iertvast eddie: «ada Oosawa, OE e qe 15,545 12 4 
Rental of meters and other apparatus on con- | 
sumers' premiseees et seose sososo 466 0 11 
Other items (miscellaneous . 271 5 6 
idlpepplMe ec "— a 60 0 O 
Stores on hand, March 31, 1899 ........................ 154 19 5 
£10,487 18 2 
GENERAL BALANCE-SHEET. 
Liabilities. £ s d. 
Capital account—loans raised by stock ........... ... 53,474 3 6 
Feauememn cos — 40,484 9 3 
93 958 12 10 
Sundry depositors’ deposits on supply of current... 41 12 0 
Revenue account—balance at credit thereof ...... 8,455 0 11 
£102,455 5 9 
Assets. £ s. d. 
Capital account—expended on works .. ............... 94 748 12 8 
Does instalment written off meters ............... - 10000 0 0 
93,748 12 8 
Stores on hand deci biccccdsed rod es cosput enter heu soveos 210 0 2 


Revenue account — stores on hand March 3l, 


— — 


93, 958 12 10 


1899: coal, £57. Os. 6d.; oil waste, etc., 
£45. 11s. 11d. ; repairs, etc., mains, £52. 78....... 154 19 5 

Sundry debtors for current supplied to March 31, 
IS hh ¾ é ĩðùâĩ ĩͤ A . 6244 7 8 
Materials and work done TM 64 15 O 
Feasureemnnmnnnn UR —— 2 032 10 10 
£102,455 5 9 
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Quantity generated in B. T. unit ences 968, 132 
Quantity sold to private consumers by meter . 749,690 
Quantity used on worke................. eee eee 127,495 
Total quantity accounted for ͥ 877,185 
Quantity not accounted for .. eseese e. 90,947 

otal maximum supply demanded (kilowatts) ........... ee 1,074°7 


COMPANIES’ MEETINGS AND REPORTS, 


SOUTHPORT TRAMWAY COMPANY. 


The adjourned meeting of this Company was held at Donington 
House, Norfolk-street, Strand, on Wednesday last week. 

The Chairman (Mr. EmileGarcke) said the profit and loss account 
showed a net profit of £905. 1 le. 6d., which the directors proposed 
to apply thus: reserve fund, £300; dividend at the rate of 4 per 
cent. per annum free of income tax, £390 ; and £215. lls. 6d. to 
be carried forward to the next account. The financial position of 
the Company. had improved. In consequence of an intimatiun 
received from the Corporation of Southport inviting the directors 
to take steps for adopting electric traction on the tramways, a Bill 
was presented in the present session of Parliament for this purpose, 
but the Southport Corporation had not seen their way to assent to 
it as yet. Tbe Corporation did not appear to bave any objection 
to the adoption of electric traction. because they desired the 
Company to take the requisite steps for that purpose. Moreover, 
the Corporation had promoted a provisional order of their own, 
with the view of taking over the tramways and using electricity 
as à motive power. Yet, when it became necessary to enter into 
an agreement between the Company and the Corporation, the 
directors found it exceedingly difficult, if not impossible, to 
arrange terms. The directors hoped that the Corporation cf 
Southport would yet take a reasonable view of the position. 
and assist the Company to introduce electric traction. The 
British Electric Traction Company, who were now large share- 
holders in this Company, had also made arrangements with 
the Birkdale and Southport Tramways Company, which, if the 
local authorities would only assist, would enable them to coneoli- 
date the whole of the tramways in Southport and work them b 
one uniform systam. The Southport Company had a lease which 
had still many years to run, and the lease of the Birkdale line 
had rights over their lines for at least another four or five years ; 
and neither the Corporation of Southport nor the District Council of 
Birkdale were in a position independently to deal with the problem. 

Tbe report was adopted. 


— —————— - — — 


CASTNER-KELLNER ALKALI COMPANY, LIMITED. 


The third ordinary general meeting of shareholders of this Com. 
pany was held on the 30th inst. at the Cannon-street Hotel. 

Mr. William Mather, who presided, said that the complete 
installation which was undertaken at the formation of the Com- 
pany was now st work, the last portion coming into operation 
towards the close of March. The proni accruing from the working 
of their four installations, which involved a large expenditure 
of capital and did not arrive yet at a maximum output, 
was, according to the figures submitted in the balance- 
sheet, very satisfactory. The process was a success not 
only from the point of view of the patent which they held, 
but during the last three years they had made several experi. 
mente and improvements which were nob patentable, but from 
which they would derive benefit in time. The report referred to 
the lawsuits they had had with their competitors, the Cemmercial 
Development Corporation, for the alleged infringement of one of 
the Company’s petente. The gsr ment of Mr. Justice Bingham 
in August last. was in favour of their Company, but this was 
revereed in the Court of Appeal in April, though the Court was 
divided in opinion, as one Lord Justice delivered judgment in 
favour of this Company. The directors were now advised to 
appeal to the House of Lords, and he was assured they had good 
pros of winning the case. Notice had been given to pass a 
resolution increasing the borrowing powera of the Board to 
£150,000. 

Sir Henry Roscoe seconded the resolution. 

The adoption of the report, together with the resolution for 
increasing the capital, was agreed to. 

Mr. William Mather and Mr. Frederick Burton, the retiring 
‘directors, were re-elected. 


WEST INDIA AND PANAMA TELEGRAPH COMPANY. 


The forty-fourth ordinary general meeting was held on Tuesday 
ab Winchester House, Mr. William Andrews presiding. Tne 
adoption of the report and the payment of the dividends recom- 
mended, as noted in our last issue, were agreed to. 


RAND CENTRAL ELECTRIC WORKS, LIMITED. 


The annual ordinary general meeting was held on the 25th inst. 
at Winchester House. 

Sir C. Rivers Wilson presided, and stated that the accounts 
showed that at the end of the past year £16,000 was outstanding 
in reapect of money due for electricity supplied, etc., but £14,000 
of this had since been remitted to this country. The item of 
£29,748, payable by Meesrs. Siemens and Halske, included £5,742, 
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being the deficiency on the working of the year, the balance 
representing the 8 per cent. on the capital which, under their 
guarantee, that firm had to provide. As a company, they were 
still passing through what he might call an experimental 
but they felt perfectly safe so long as the guarantee of Messrs. 
Siemens and Halske lasted. 

The report was agreed to. 


HARROW ELECTRIC LIGHT AND POWER COMPANY, 
LIMITED. 


Directors : Charles Colbeck (chairman) ; Edmund Robert Bartley 
Denniss ; Robert Cary Gileon ; Edward William Flemyng Stiven, 
M.D., J.P.; Frederick Stuart Winkley. Consulting engineer: 
W. C. C. Hawtayne. Resident engineer: A. H. Shaw. 
and solicitor : R. E. H. Fisher. 

Report of the directors presented to the shareholders at the 
third annual general meeting on May 30, 1899: 

The directors are glad to report that the Company's business 
has continued to increase very satisfactorily, the equivalent of 
about 2,716 8-c.p. lamps having been connected in 1898, against 
1,540 in 1897. At the end of 1897 there were 87 consumers con- 
nected, with the equivalent of 5,435 lampe, whilst at the end of 
1898 there were 145 consumers with 8,150 lamps. In the first 
quarter of 1899 the equivalent of about 823 lamps have been 
connected, so that the increase in business is stesdily con- 
tinuing. The remainder of the bres of Harrow School 
were wired during 1898. The output for 1898 was 79,419 
Board of Trade unite sold. against 50,109 in 1897. The amount 
received for current supplied, meter and installation rente, etc., 
was £2,786. Os. 4d. in 1898. as against £1,730. 38. 3d. ia 1897. To 
meet the steadily rising demand, the directors have found it 
prudent to order another boiler. The directors pointed out in 
their last annual report that they thought the Company would 
shortly be in a position to reduce the price of current. After 
careful consideration they determined to make a reduction as from 
Lady Day, 1899. Notice was accordingly given to consumers and 
duly advertised of a reduction from 8d. to 7d. per Board of Trade 
unit, the consumer having the option of adopting the demand 
indicator system, and being charged at 8d. per unit for the number 
of units corresponding to a consumption at the rate of his 
maximum demand for two hours a day during the Christmas and 
Lady Day quarters, and one hour a day during the Midsummer 
and Michaelmas quarters, and at 6d. per unit for all unite in excess 
of that number. Án explanation of this system was also circulated. 
The directors have continued their policy of extending the mains 
where a reasonable percen on the outlay. can be obtained, and 
new mains were laid in 1898 in South Hill-avenue, Sheepcote-road, 
Bessborough-road, and Headstone road. It was found necessary, 
owing to the increase of load, to extend the existing feeders and 
put in an additional feeder to supply the Greenhill district, in 
which there had been a great acceasion of custom. The cost af 
these extensions amounted to some £2,750. Consumers a:ill avail 
themselves readily of the system of wiring on rental, and in the 
year 1898 34 customers had their houses so wired. The directors 
are also glad to report that the result of the Company's working 
the station themselves has been satisfactory. In the first balf-yeer 
of 1898, when the station was worked by Messrs. Cromptons, 
the cost was £497. 4s. In the second half of the year, which 
is, of course, the heavier, the cost was, roughly, £529, 
whereas, had Messre. Cromptons still had the contract, it 
would have been over £620. The directors were fortunate 
in securing as their resident engineer Mr. A. H. Shaw, who 
bad for some time previously been with Mr. Hawtayne. Of 
the additional £2,500 debentures offered in 1898, £9 300 were 
taken up witbin the year. and the remainder have been subscribed 
in 1899. At the end of 1898 the share capital up to £19,950 was 
taken up, and the directors offered the last £5,000 for subecrip- 
tion; £1,300 of this amount were taken up in 1899 and there 
are only £3,750 now available. As the capital expenditure at the 
end of 1898 was £35,916. 128. 10d., and as in consequence of the 
increase of the Company’s operations further expenditure will 
shortly be necessary, it will be seen that more capital is uired. 
An additional boiler is wanted to meet the demand which is 
coming upon the etation in the autumn, and another steam dynamo 
will be required in 1900. The chief capital outlay is, however, 
caused by the continually increasing demands for the extension 
of mains and house installations. The rental system of wiring 
houses is the principal means of securing the custom of the 
villas with which parte of the neighbourhood are being so 
rapidly covered, and the nucleus of a business has been 
formed in these parts which is already prostate. and which 
promises in a short time to become extremely so. The need for a 
much larger capital than was at first contemplated is not one, 
ae vee calls for further so mar ae - it has 5 
met. e directors propose to provide for it by increasing 
authorised capital by £10,000, and by providing that of the whole 
capital so authorised an amount not exceeding one-third may, in 
the discretion of the Board, be constituted preference shares 
bearing a preferential dividend of 4j per cent. the resolutions 
embodyiog these proposals are carried, the directors propose to 
issue £1,400 of such preferential shares at once. With the increase 
in the Company's business the earnings of the current year ought 
to be sufficient to provide for the interest on the debentures and 
preference shares, and to pay a dividend of 4 per cent. on the 
ordinary shares. The directors hope that the preference shares 
may be subecribed and held, as the debentures have been, by 
their friends at Harrow. The £150 voted for directors’ fees for 
1898 was paid to them, and the shareholders are asked to decide 
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upon their remuneration for the year 1899. As the result of the 
year's working, after paying interest on debentures and mortgages, 
there is the sum of £716. 7s. 6d. available for dividend. Out of 
this the directors propose to pay off the balance of the preliminary 
expenses, £166. 12s. Id., to write a further £25 off leasehold pro- 
perty. to pay of a further £52. 14s. 8d. legal charges, and £8. 
lls. 1d. the nce of the cost of the working contract, and to 
pay a dividend of 24 per oent., which will absorb £449. 7s. 9d., 
eaving a balance of £14. ls. lld. to be carried forward. Mr. 
R. C. Gilson and Dr. Stiven retire from the Board by rotation, 
and, being eligible, offer themselves for re-election. Messrs. 

n, Pixley, and Co., the Company’s auditors, offer themselves 
for re-election. 


REVENUE Account, JAN. 1 To Dec. 31, 1898. 


Dr. Generation of Electricity. £ s.d. 
Inclusive charges of Messrs. Crompton and Co., 

Limited, for half-year to June 30, 1898, under a 

working contract dated Oct. 13, 1896—viz.: gene- 

ration of electricity, £272. 4s.; maintenance of 


Sb&blon; £290. i ⅛ð ſ e ver abr v vas PNE E ENUS Fen€ e dM 7 4 0 
Generation of Electricity to Dec. 31, 1898. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and all 
expenses of placing the same on the 
WOPEB. TE ese TETEA £169 15 0 
Oil, waste, water, and engine-room stores 14 4 10 
Proportion of salary of engineer............ 57 0 0 
Wages and gratuities at generating 
Sand,, ÁÀÁÁ— 148 11 3 
Repairs and maintenance as follows: 
buildings, £16. 17s. 3d.; engines and 
boilers, £19. 10s. 6d.; other machinery, 
instrumente, and tools, £10. 188. lid... 47 6 8 
— — 436 17 9 
Special items — viz., loss on resale of second-hand 
steam dynamo, et OVUDU U ˙ HH . 101 9 4 
Distribution of Electricity to Dec. 31, 1898. 
Proportion of salary of engineer .......... . 2016 8 
Wages and gratuities to linesmen, fitters, 
and labour err. 13 3 6 
Repairs, maintenance, and renewals of | 
mains of all classes, including mate- 
rials, and laying same  .................... 12 11 11 
Repairs, maintenance, and renewals of 
meters, switches, fuses, and other 
apparatus on consumers’ premises...... 14 1 8 
—————— 60 13 9 
Rents, Rates, and Taxes. 
Rentes payable, station, and offices, £14 ; 
house property, £25 .......................- 39 0 0 
Raten and taxes: station and offices, 
tl04. 168. 4d. ; house property, £4. 
Bä BO ftc dc E „ 109 2 7 
148 2 7 
Management Expenses. 
Director's remune ; ation . 150 0 0 
S. lui y of secret enk 100 9 0 
Salary of collector ..... ................. eee 95 u 0 
Stationery. printing, and poetagee  ...... 5; 6 0 
General establishment charges  ............ 27 13 M 
Auditors of Company .. ...................... 10 10 0 
Auditor appointed under the provisions 
of the order reote s í—— 12 0 0 
— — 382 9 11 
Law and Parliamentary Charges. 
Costs re transfer of mortgages on land 
now written off .......... Leere 50 13 4 
Costs re sundry wiring agreements 
charged to capital now written off. 2 14 
Costs of working contract (balance 
written off j) ooo 8 11 1 
61 5 9 
Preliminary expenses — balance written off ........ ... 166 12 1 
Depreciation in reepect of leasehold property ......... 25 0 0 
Special Charges. 
Insurances: station and offices, £37. 
15s. 8d. ; house property, £2. 28. 3d. . 39 17 11 
Repairs to house property  .................. 5219 7 
Discounts, allowances, etc., to customers 52 4 3 jane es 
A 4 
Balance carried to net revenue account ..... ........ ... 986 12 1 
£3,011 9 0 
Cr. £ s.d. 
Sale of current as under : 
At 8d. per . q 2,590 18 8 
„ 7d. j ⁵vÜàùuFs 34 8 7 
„ Od. " (motors) .. eee 13 11 3 
2, 644 18 6 
Rental of meters, etc., on consumers’ premises 73 16 8 
Installation rent . . 67 5 2 
Sale and repairs of lampe, arc or incandescenbd 19 16 7 
Rente receivable .......s.ssorsessssessesesesoroo %ͤ - 132 12 5 
Transfer fees .. ...... ............. — M 012 6 
Commission received on sale of lamps and sundries... 72 7 2 
£3,011 9 0 


Dr. i GENERAL BALANCE-SHEET. £ s. d. 
Capital account—amount received ,....................... 31,075 0 0 
Amount due to bankers .................. osssescresossceeseso 3,664 5 9 
Amount due on temporary loans ................. 2e. 1,200 0 0 
Sundry tradesmen and others, amount due on con- 
struction of buildings, plant, and machinery, etc... 958 19 8 
Sundry creditors on open account 51111 8 
Depreciation fund accounne . . 85 0 0 
Net revenue accounn i . ã . — — 463 9 8 
£37,958 6 9 
Cr. E «ad. 
Capital aocount—amount expended  ..................... 35,916 12 10 
Coal on hand at Dec. 31, 18989 43 0 9 
Sundry debtors for current supplied, meter and 
installation rentssss . ͥ æv 1,535 10 3 
Other Lm ss, 463 2 11 
£37,958 6 9 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


* -- — 


CONTRACTS OPEN. 


Madrid.—The Public Works Department invite tenders for 
electric tramways for Madrid. Tenders by June 14. 

The Corporation invite tenders for the supply of 
coal, oil, and carbons. Tenders by 10 a.m. on June 20. 

Madrid.—The Poet and Telegraph Department require 26,000 
2in. cylinders for electric batteries. Tenders by June 13. | 

Lisbon. —The Mozambique Compeny will receive at their offices 
in Lisbon tenders for the erection of electricity works by July 10. 

Southampton. —The Corporation invite tenders for motorcars 
and equipment and electrical equipment of linee. Tenders before 
noon on June 5. 

Birkenhead. —The Corporation invite tenders for 100 electricity 
meters by 26th inst.; also a 225-kw. direct-current high-speed 
Bteam dynamo by June 9. 

Beira (East Africa).—The Colonial Office at Lisbon invites 
tenders for construction and working of electric lighting and 
telephones in Beira by July 8. 

Carlisie.—The Town Council invite tenders for rewiring, etc., 
the public library, art gallery, etc., buildings for the purpose of 
lighting the same with electricity. 

Hackney.— The Electric Lighting Committee of the V omiy 
invite tenders for trenching, troughing, cables, joint-boxes an 
jointing, and houee services, by June 13. 

Alcala la Real (Province of Jaen, Spain). —The Munici 
require tenders for an electrio lighting installation an 
working of the same for three years. Tenders close June 25. 

Huddersfield.—The Corporation invite tenders. for the supply 
of copper rail bonds for electric traction. Specifications, eto., 
may be obtained from the Borough Surveyor, I, Peel-street, 
Huddersfield. Tenders by 10 a.m. on June 12. | 

Kuaresborough.— Tenders are invited for supplying an efficient 
searchlight, electric, acetylene, or other illuminant, for the Knares- 
borough Water Carnival, Aug. 17. Full particulars on application 
to Messrs, Wm. Bowler, jun., and Chas. F. Smith, hon. secs. 

Belfast. — Tenders are invited by the Public Health Committee 
for the erection of a destructor of 12 cella, including all the works 
connected therewith, at Lagan Bank- road. Specifications, etc., 
may be obtained from the City Surveyor. Tenders by 10 a.m. 
on June 15. ö 

Russia. — The Secretary of State for rorem Affairs has received 
a dispatch from her Majesty's Consul at eganrog, stating that 
tenders are invited by the Municipality of Kertch for the suppl 
of materials for the construction of electric lighting plant iad 
tramways in that town. 

Teneriffe.—Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776.214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. | 

Halifax.—The Guardians invite tenders for the electric lighting 
of the workhouse and union offices from the Corporation mains, 
Plans and specifications may be obtained from Meesrs. Shepherd 
and Watney, Greek-street-chambere, Leeds, on payment of El. 1s., 
which will be returned on receipt of a bona fide tender. Tenders 
by noon on June 8. 

Patrioroft. — The Guardians of Barton-upon-Irwell Union invite 
tenders for the wiring, with lampe and fittings, of their new 
infirmary buildings, Green-lane, Patricrcfs. Specifications, etc., 
can be obtained from Mr. G. R. Peers, A.I.E.E., 96, Deansgate, 
Manchester, upon deposit of a cheque for £3. 3a., which will be 
returned on receipt of a bona fide tender. Tenders by June 6. 

Blackpool.—The Blackpool Masonic Hall, Limited, invite 
separate tenders for the following works in the Masonic Hall, 
Adelaide-street: electric lighting preparations; electric bells 
(preparations and fittings); heating apparatus. For particulars 
apply to Mr. J. A. Nuttall, architect, Birley-street, to whom 
rca must be delivered, endorsed according to work tendered 

or. 

Sheffield. —The Health Committee invite tenders for the supply 
and erection of engines, electric lighting plant, pumps. j 
pulleys, and other engineering work required at the destructor, 
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Lumley-street, Attereliffe Sheffield. Specifications, etc., may be 
obtained at the office of Mr. Charles F. Wike, C.E , city surveyor, 
Town Hall, Sheffield, on payment of £1. 1s., which will be returned 
on receipt of a bona fide tender. Tenders by June 5. 

Dudley.—The Electric Lighting Committee invite tenders for : 
(Section A) water-tube boilers, economiser, etc.; (B) abeam 
dynamos, balancers, and switchboard ; (C) cables and other street 
work ; (D) arc lampe, etc. ; (E) trevelling cranes. Specifications, 
etc., can be obtained from Mesers. Wilson and Story, 66, Victoria- 
street, Westminster, upon payment of £2.28. for each section, 
to be returned on receipt by the Council of & bona fide tender. 
Tenders by June 17. 

Wimbiedon.— The Urban District Council will advertise for 
tenders for sufficient cable to meet the requirements for the next 
six months, and the following quantities are to be obtained in the 
first instance : Private lighting (armoured), 1,000 yards estimate, 
£100 ; public lighting, 1,000 yards estimate, £85 ; private lighting 
(unarmoured), 1,000 yards estimate, £85 ; high-tension, 100 yards 
estimate, £50—£320. Also for the supply of Welsh coal to 
March 31, 1900, the quantity not to be less than 1,000 tons. 

York. —The North-Eastern Railway Company invite tenders for 
the following articles in auch quantities as they may require during 
six months ending Dec. 31, 1899, delivered carriage paid at the 
company's telegraph stores at York: (1) telegraph apparatus; 
(2) telegraph wire and line stores. Payment for each month's 
delivery will be made at the end of three clear months, or in cash 
less 24 per cent. discount. Forms of tender may be obtained on 
application to Mr. Graves, Telegraph Department, York. Tenders 
by noon on June 5. 

Prestwioh. — The Committee of Visitors of the Prestwich County 
Lunatic Asylum invite tenders for steam-pipes, condensers and 
cooling tower, steam dynamos for 274 kw., mains, switchboards, 
aborage batteries, and wiring for an electric light installation. 
Firms desiring to tender are directed to send their names, with 
a statement of the parts of the work they desire to quote for, to 
Mr. Charles Hopkinson, M. I. C. E., 29, Princess-street, Manchester: 
or to Messrs. Hopkinsons and Talbot, 26, Victoria- street, London, 
S. W They will then be informed when the specifications are 
ready for issue. 

London, 8.W.—The Vestry of St. Mary, Battersea, invite 
tenders for the supply and erection and the carrying out of work 
in connection with the electric lighting of the parish to specifica- 
tions as follows : (Specification No. 1) feeders, distributing mains, 
and arc light leads, including laying and jointing ; (2) water-tube 
boilers ; (3) steam dynamoe and engines. Specifications, etc., 
may be obtained from the Vestry Clerk, at the Municipal Build - 
ings, Lavender-hill, S. W, on payment of £3. 38. for each speci- 
fication, etc., which sum will be returned after the receipt of the 
specification, etc., accompanied by a bona fide tender. Specifica- 
tions and drawings can also be seen at (but not obtained from) the 
office of Prof. Alex. B. W. Kennedy, 17, Victoria-street, West- 
minster. Tenders by 12 noon on June 7. 

Huddersfield.—The Corporation invite tenders for the electric 
equipment of their present steam tram service, also for works to 
be executed, plant and machinery to be supplied, as follows : 
Contract No. 1—(Section A) engines and appurtenances, overhead 
travelling crane; (B) direct-current generators, switchboard, 
station lighting, motors, cables, trolley poles, controllers, etc. ; 
(C) cableways, overhead construotion, trucks, and car bodies; 
Contract No. 2—(D) steam-boilers and acceseories ; (E) condensers, 
valves, heaters, pumps, etc. ; (F) economiser, elevator, and con- 
veyor. Any contractor may tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications, etc., 
may be obtained from the Borough Engineer, 1, Peel-street, 
Huddersfie'd. Tenders by 10 a.m. on June 12. 


RESULTS OF TENDERS. 


Poplar.—The District Board have received the following 
tenders for steel roofing to the electricity station: Messrs. Bruce 
and Steel, £1,883 ; Messrs. Croes and Cross, £1,846 ; and Mesers. 
Smith and Co., £2,702. The tenders have been referred to the 
Electric Lighting Committee. 

Ealing.—The Urban District Council have received the following 
tenders : 

Contract No. 2.—Boilers, superheaters, etc. 


Stirling Boiler Compann g/ . £2,490 0 0 
Stirling Boiler Company (alternative . 2968 0 0 
R. Taylor and Sons (accepted) .............. ............... 2696 0 0 
Yates and Thom ü. ẽ˖é̃ç] q ꝗ 2.800 0 0 
E. Danka, Limiteeee .. as 2,837 0 0 
Contract No. 3 — Steam · piping, ete. 
J. Spencer, Limited (accepted) C 2,427 0 0 
G. Wailes and Cahohu , ͥ 2.894 13 6 
C. S. Mallett and C(uurrrtr t . 2,976 6 0 
f Contract No. 4. —Switehboard and connections. 
Cowans, Limitceeeteů u seen 1,045 0 0 
Warburgh, Diamond, and Coo q 1,065 0 0 
Bertram and Thomas ........ ................. . 1,187 0 0 
Verity's, Limited ............ cece cece % 1,278 7 0 
Laing. Wharton, and Do .wʃ.wjʒ-ͥm . . one 1.286 0 0 
Prestwich and Burt ..................... q . 1.334 17 6 
Siemens Bros. and Cooꝓ:·ͤ·ͤ· susscesasenes 1,340 0 0 
Fowler, Lancaster, and Cd eere 1,350 0 0 
Ferranti, Limited (accepted 7/¶ h . 1810 0 0 
Edison - Swan Compaaaꝓßgt/g/ eee . 1,934 12 0 


This tender includes connections and switch gear to each of 
the six existing alternators. + £300 of above amount was approxi- 
mate, 


Hammersmith.—The Vestry have accepted the tender of 
Mesers. Martin, Wells, and Co., of Vauxhall, at £10,199, for the 
erection of the second extension of the generating station. 


Reigate —The Town Council have received the following 


tenders : 
Contract No. 1.—Boilers. 
R. Hornsby and Soor; eere £2.476 10 0 
Babcock and Wilcox (accepted 2.118 0 0 
Stirling Boiler Company . .. — 1980 0 0 
D. Stewart and C(ö oo . 1,938 0 0 
Contract No. 2.—Steam-pipes, etc. 

G. Wailes and Co... .............. 4 1,760 10 0 
J. Spencer, Limited........... .......... eee eee 1.730 0 
Babcock and Wilcox (accepted. ] 679 0 

Contract No. 3.—Steam alternators, etc. : 
S.Z: de Fotranbi oeossech (xe edet ure desi nS k 5,727 3 0 
British Thomson - Houston Company .. .................. 5352 0 0 
J. Fowler and vr ö ra ones 5277 0 u 
British Schuckert Company q 5.094 0 0 
Bertram-Thomaa0000(0chc mr 4,978 0 0 
Brush Company e 4 820 13 6 
Crompton and Co·i eR 4.779 0 0 
W. H. Allen and Co. ................. eese 4717 0 0 
Electric Construction Company (acceptedſ 4,602 0 0 
Roeling and Applebbten ....scsccessssecseevesescscees 4,499 0 0 
Johnson and Phillilpdtknddddddddd . . 4,465 0 0 
Mather and Plat enne 4,451 10 0 

Contract No. 4.—Switchboard, etc. 

Fowler and Lancaster (approximate tender only)...... 1,150 0 0 
J. Fowler and UG oo t 926 0 0 
North Wilts Company ........... oe se nem 913 7? O0 
S. Z de Ferran... =- 85205 0 
Bertram-Thomas ............. n 44 732 9 6 
Johnson and Phillips . ů Z . . 699 0 0 
Edison and Swauuwkk V3 689 0 0 
General Electric Company................. eoe 621 10 0 
Cowans, Limited (accepted) ........ ........ esses 616 0 6 
Cowans, Limited, extra bar ................... 58 0 0 
Crompton and Co................... .. e... 546 0 0 
British Schuckert Compaq . ho 0 0 
Verity's, Limite etre nae oes 454 10 6 
Dobsons and Curtis Bros . 496 15 2 
Dobsons and Curtis Bros. Tm 396 15 2 

Contract No. 5.—Mains and lamp-poste. 
Bertram - Thomas 26 10 356 15 2 
Henley 's, Limited.............. „ 9.643 11 5 
Crompton and C ooꝛ . one 9,577 3 9 
W. T. Glover and Co U UP2xMfꝓ eee mme 9378 6 0 
General Electric Company........ Eee ere 9164 15 6 
Johnson and Phillips (one item approximate estimate) 9.062 12 8 
Callender’s Cable and Construction Company ......... 8.767 13 7 
British Insulated Wire Company (accepted) 8,516 4 5 

Alternative tenders—Boilers. 

Babcock and Wilcox .............. «eene 2,042 0 
Babcock and Wilco: UU·• [Ut . 1.921 0 0 
Steam alternators, etc. 

S Z. de Ferranti* erise enr etre rene seek neues 5810 10 0 
Bertram-Thomas .... ..................... e nnn e 5278 0 0 
W. H. Allen and Coo . 4881 0 0 
W. H. Allen and , ER Ee OE RUE Pes P9A xaO 4.813 0 0 
Electric Construction Companyze s 4698 0 0 
Electric Construction Company .. ............... oe eee 4903 0 0 
Johnson and Phillipa ......................e s eene 474; 0 0 
Mather and Platt .. .. ........... se eee eee m 4,690 10 0 
Mather and Platt. 00 4,674 10 0 


* A second alternative was sent in incomplete. 


BUSINESS NOTES. 


Aberdeen.—The proposed additional extensions for the electric 
supply system are estimated to amount to £15,000. 

Parliament.—The Liverpool Overhead Railway Bill was read s 
second time in the House of Commons on Wednesday. 

Hornsey.— The Urban District Council have been petitioned by 
residente in Highgate who ask to be supplied with electricity. 

Telegraph Manufacturing Company, Limited.—The transfer. 
books of the Company will be closed as regards the ordinary shares 
to June 12. 

Twickenham.—The date of the public enquiry into the Council's 
application for power to construct an electric tramway has been 
fixed for June 12. 

Bristol. The reduction in the price of current notwithstanding, 
there is a profit of £2,000 in the last accounts of the Electric 
Lighting Committee. 

Brussels. — Messrs. Siemens and Halske and Messrs. Felten and 
Guilleaume have received the contract for the propoeed under- 
ground telephone linea. 

Iiford. —Application is to be made to the Local Government 
Board for sanction to borrow £4,300 for providing a aite for an 
electric lighting station, etc. 

Cheltenham. —The date for the holding of the official enquiry 
into the Cheltenham tramways or light railway scheme has been 
postponed until the 23rd inst, 


St. Panoras.— We learn that owing to the Vestry elections the 
tenders recently sent in for cables will not be considered until the 
appointment of the new committee. 

Leigh.—At last week’s meeting of the District Council it was 
stated that this year £10,000 would have to be borrowed for the 
Council’s electric light undertaking. 

Surrey.—Tbe County Council have convened a conference of 
representatives of local authorities to ascertain how far electric 
tramways may be adopted throughout the county of Surrey. 

Shanghai Tramway Syndicate, Limited.—This Company has 
been registered with a capital of £5,000 in £] shares. and the 
object is to construct and work tramways in China or elsewhere. 

Removal —Messre. Lehmann Bros. (late T. Lehmann), of 38, 
Hampshire-street, Torriano-avenue, London N.W.. will shortly 
remove from above address to Hampshire Works, Walthamstow, 
which they are now building. 

Hereford.—A circular has been issued asking the residents in 
certain streets where the Corporation propose to lay mains to 
inform them without delay if they desire the service. The charge 
for the current will not exceed 6d. a unit. 

Presentation.—On Wednesday, the 24th ult., Mr. H. St. Hill 
Mawdeley, the chief electrician to the Newton Electrical Worke, 
Limited, Taunton, was presented with a handeome clock and vases 
by the employés on the occasion of bis marriage. 

Stock Exchange Settlement.—Application has been made 
to the Stock Exchange Committee to appoint a special settling 
day in the Westminster Electric Supply Corporation’s further 
issue of £50,000 34 per cent. first mortgage debentures. 

Bromsgrove.—A scheme for an overhead electric tramway, of 
which Meesrs. Pritchard and Co., civil engineers, of Birmingham 
and London. are the engineers, is being prepared. The proposed 
line will connect the town with the Midland Railway Station. 

Tynemouth.— Mr. R. H. Bicknell has held an enquiry into the 
Corporation’s application to borrow £34,850 for an electric supply 
scheme. Current is to be supplied for lighting, motive power, 
and for the working of the Britieh Electric Traction Company's 
tramways. l 

Stone.— Messrs. Mavor and Coulson have obtained the contract 
for the electric lighting of the City of London Asylum, at Stone, 
near Dartford. The work is being carried out to the specification 
of Mr. A. A. Campbell Swinton, M.I.C. E., the consulting engineer 
to the Visiting Committee. . 

Ross.—Mr. Kilgour, electrical engineer, of Cheltenham, who 
bas been engaged to make an inspection of the district which it 
is proposed to illuminate with the electric light, attended a special 
meeting of the Urban District Council on Saturday last. No 
decision has yet been arrived at. 

Leeds Electrical Supply Company, Limited.—This Oompany 


has been registered with a capital of £2.000 in EI shares to acquire 


the business carried on by Clarence M. Stead at Merrion-street, 
Leeds, as the Electrical Supply Company, and to carry on the 
business of electrical engineers, etc. 

Stock Exchange —The Stock Exchange Committee have 
appointed Wednesday, June 14, asa special settling day for the 
City and South London Railway Company's 37,500 ordinary shares 
of £10 each, £2 paid, Nos 22,591 to 60,000, and also ordered these 
securities to be quoted in the official lists. 

Elland.—A limited company having approached the District 
Council with a view to supplying the town with electric lighting 
and tramways. the Electric Lighting Committee have recom- 
mended the application for a provisional order empowering the 
Council to lay down the necessary plant and supply the town with 
electric lighting. 

Eastbourne.—Mr. W. C. C. Hawtayne has been appointed con- 
sulting engineer to the Corporation. His duties will include the 
preparation of a full report as to the carrying out of electric ligbt 
works and advising the Corporation for the purpose of making 
application to the Local Government Board for power to borrow 
the amount agreed to be paid to the company. 

Sunderland.—The annual report of the municipal electric 
lighting works shows a net profit for the year of over £364. The 
groes profit was £2,855, or 4$ per cent. on the capital outlay. The 
average price obtained for current was 3°78d. per unit. There are 
about 26 000 lamps connected, and motors totalling 400 h.p. The 
number of unite sold was 472,240, an increase of over 70 per cent. 


Portsmouth. —The Corporation’s electric lighting balance-eheet 
shows a net profit on the year’s working, after making allowances 
for the sinking fund, etc., of £2,500. Of this sum it is proposed 
to hand over £1,000 towards the relief of local rates, treating the 
balance as a reserve fund. The Corporation are now completing 
their arrangements to take over the tramways and run them by 
electric traction. 

Appointments Vacant.—4A resident engineer is required at the 
Corporation’s electricity works at York.—The Tramways Com- 
mittee of the Hull Corporation have vacancies for two junior elec- 
trical assistants as switchboard attendants at their power station. — 
The National Electric Supply Company, Limited, Preston, require 
a junior engineer for their works. — Particulars of these and other 
appointments appear elsewhere. 

Knott End Extension to Lancaster. —Notice of application by 
the Knott End Railway Company to the Light Railway Commis- 
sioners for an order pursuant to the Light Railways Act, 1895, 
authorising the construction of a light railway between Pilling 
and Lancaster, bas been published. The proposed gauge to be 
adopted is 4ft. 84in., and the motive power will be steam, elec- 
tricity, or other mechanical power, 


to entertain any pro 
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Liandudno.—The Electric Light Committee have resolved net 
for the supply of current other than at 


to offer to supply energy for working the 


the switchboard, an 
dd. per unit for 


proposed railway at the following rate—viz., 1 


every unit up to 100,000 unite, IId. per unit for every unit over 
0 


r every unit over 400,000, 


100,000 up to 400.000, ld. per unit 
leas than 350,000 


the minimum supply in any one year not to 
unite. 

Accrington —At the meeting of the directors of the Accrington 
Tramways Company on Thursday, it was decided to call a special 
meeting in order to arrange for à meeting of the shareholders to 
consider a proposal for selling their undertaking to the British 
Electric Traction Company. The purchase price is said to be 
£56,000. Ae the tramway company’s lease has only about eight 
years to run, the Accrington Corporation will probably oppose the 
transfer. 

Hull. —At the last meeting of the Electric, Lighting Committee 
of the Corporation the Chairman stated that during last year the 
consumers increased from 678 to 960, and there was on the year's 
working a net profit of £3,660 The accounta appear in another 
column. "The Chairman said if thev had been & limited company 
they could have paid a dividend of 9 per cent. A reduction of 4d. 
per unit on all current sold for lighting purposes only was 
approved. i 

Constantinopie-Constanze Cable.—A Constantinople telegram 
to the Financial News states that the British Minister at Buchareat 
presented on May 16 last to the Roumanian Cabinet a note apply- 
ing for authority to the Eastern Telegraph Company to effect a 
cable connection with the Constantinople-Constanze line. On 
May 20 the Roumanian. Cabinet replied unfavourably, owing to 
similar permission having already been given to a German 
company. 8 

Leamington.— Ata meeting of the council of the Town Improve- 
ment Association on the 30th ult. the following resolution was 
passed: That in the opinion of this council any scheme for the 
adoption « f overhead electric traction for the tramways would be 
entirely detrimental to the best interests of the town, and should 
never be permitted, and this council respectfully recommends the 
Town Council to take all stepa to prevent such a disfigurement of 
the town.” 

Bidston. — With regard to the coming application of the Birken- 
head Town Council to the Board of Trade for a license to supply 
electricity in Bidston and Noctorum, a clause will be inserted 
protecting the right of the Cheshire County Council to alter or 
rebuild any bridge or main road without having to pay compenaa- 
tion and possible damages to the electric cables, and under those 
circumstances the County Council has withdrawn ite objection to 
the grant of the license. 

Hackney.—Ab the last meeting of the Vestry the Lighting 
Committee reported on the question of a site for the electric 
lighting and refuse destructor station, and asked for tbe autho- 
rity of the Vestry to negotiate for the purchase of a site. This 


report had not been reached when the Vestry adjourned, and was 


therefore not dealt with. At the meeting of the Vestry to-day 
the report of the Electric Lighting Committee, noted in our last 
iseue, will be submitted. 

Barnsley.—At the last meeting of the Guardians the committee 
appointed to go into the matter of lighting the workhouse, 
infirmary, and premises by electric light stated that they had 
consulted a Manchester firm, who estimated the cost of plant at: 
£2,038. 10s. The British Electric Traction Company, Limited, 
have given notice of intention to apply for a provisional order to: 
establish tramways in Barneley and to Stairfoot and Worsborough, 
and the Corporation have decided to oppose. 


Lancaster.— At a meeting of the Town Council on Wednesday 


it was decided to oppose any proposal by public companies to con- 


struct a tramway through Lancaster from the Fylde to Morecambe, 
and a committee was appointed to consider the desirability of the 
Corporation constructing and working any tramway that may be 
neceseary for the convenience of the inhabitants of the borough. 
The profite from the electricity department for the year ending 
March 25 last were reported to be £1,191. 3s. 7d. 

Perth (W.A.).—A correspondent of the Financial Times wires 
as follows: The laying of the double track of the Perth electric 
tramways has been completed from Thomas-street to Milligan- 
street and from Pier-street to Bay-street. The erection of the 
cars has also been finished, and the car-house is complete, except- 
ing a portion of the roof. The Babcock and Wilcox boilers have 
arrived, and are now being placed in position in the power-house, 
and the artesian well has been sunk to a depth of 470ft. 


Nernst Lamp.—4A conference was held at Berlin last week, at 
which the holders of the patenta for the whole world attended. 
Tbe conference lasted for many hours, and the protocol embodying 
the understanding on all points was signed by those present. 
There were present Prof. Nernst ; Mr. Rathenau, of the Allgemeine 
Gesellschaft; Mr. George Westinghouse, of Pitteburg ; Dr. von 
Hoor and Czerhaty, of Ganz and Co., Budapest; Mr. James 
Swinburne and Mr. Bernard Drake, of the Nernst Light, Limited. 


Wycombe (Borougb) E!ectrie Light and Power Company, 
Limited.—This Company has been registered with a capital of 
£30,000. in 600 shares of £5 each; £5,000 have been subscribed 
for by Messrs. Edmundson’s Electricity Corporation, Limited, and 
£5 000 are now offered for subscription locally. "There are also 
£15,000 in 5 per cent. debentures, the whole of which have been 
taken up by Messrs. Edmandeon’s Electricity Corporation, Limited. 
The subecription list opens to-day, and closes on Saturday, June 10. 


710 


Walten en-Naze.—The contract for the electrical arrangement 
for the pier has been taken by Messrs. Lowdon Bros., of Glas- 

w, Edinburgh, and Dundee, and their representative at 

alton is Mr. W. G. Malcolm. Mr. Addenbrooke is the super- 
vising engineer. The station is in near proximity to the Pier 
Hot el (which it supplies with current), and contains a 60-h. p. boiler 
and 220-volt dynamo. There are 26 lighte of 100 c.p. each 
on the pier. The electric tramcars are run on the tbird.rail 
principle. 

Dewsbury.—The Gas, Electricity, and Water Committee of the 
Dewsbury Corporation recently visited Rugby to see the working 
of a 110-kw. steam dynamo and Willans engine, which the 
Corporación propose purchasing. Whilst at Rugby they wero 
shown over the works of Messrs. Willans and Robinson. Engines 
of this type have been supplied for electric ligbting and traction 

urposes to the Liverpool Corporation, to Buenos Ayres, the 

righton Corporation, the Veetry of St. Pancras, the Bradford 
Corporation, eto. 

Birmingham.—The Finance Committee of the Corporation, in 
& report to be submitted on the 6th inst., recommend that, 
subject to the passing of the Birmingham Corporation Bill, now 
before Parliament, application be made to the Commissioners for 
the advance of a loan of £500,000 in December next, for the 
purchase of the undertaking of the Birmingham Electric Supply 
Company, Limited, and other nucposes of the Bill. This loan is 
to bear interest at the rate of 23 per cent. per annum, and to be 
repayable to the Commissioners in 30 years. 


' City and Guilds of London Institute.—The courses of instruc 
tion at the institute's Central Technical College, Exhibition-road, 
are for students not under 16 years of age; those at the inatitute's 
Technical College, Finsbury, for studente not under 14 years of 
age. The entrance examinations to both colleges are held in 
September, and the sessions commence in October. Particulars 
of the entrance examinations, scholarships, fees, and courses of 
study may be obtained from the respective colleges, or from the 
head office of the institute Gresham College, Basinghall-street, E.C. 


Wakefield.—The salary of Mr. J. K. Brydges. the electrical 
engineer, has been increased by £25 per annum, rieing by yearly 
increments of £25 toa maximum of £300. The Corporation are 
desirous of obtaining quotations for the supply of smudge from 
the various colliery proprietors in the district for the electric light- 
ing department for a period of 12 months. The electrical engineer 
has been iustructed to procure a 3-h.p. motor for the purpose of 
running the auxiliary plant at the electricity works at the cost of 
£33, and to extend the low-tension service cable from Westgate 
along Drury-lane at an estimated cost of £18. 10s. 


.—Mr. Councillor Green has been elected chairman of 
the Electric Lighting Committee for the ensuing year. The work 
of extending the mains in the park, and linking the same up witb 
St. Mary’s-road mains, is to be proceeded with at an estimated 
cost of £136. 10s. 4d., as is aleo the extension of the mains on the 
Drayton House Eetate. This will cost at the commencement the 
sum of £320. The engineer has been instructed to prepare an 
estimate for renewing tbe pilot voltmeter wires. Application is 
to be made to the Local Government Board for a loan of £18.000 
to cover expenditure already incurred and new works propoeed. 


Giontarf. — The Clontarf and Hill of Howth Tramroad Compan 
is authorised by a special Act of last seesion to construct and wor 
by electrical power a tramroad from the end of the Clontarf 
tramway of the Dublin United Tramways Company at Dollymount 
to the east pier of Howth Harbour, a total length of 5 miles 
3 furlongs. An agreement bas been made between this company 
and the Dublin United Tramways Company whereby a supply of 
electricity for the working of the line will be supplied from the 
Clontarf power station, at the rate of 2d. per Board of Trade 
unit, subject to periodical revision on arbitration terme, failing 
agreement. 

Ceventry —The completed part of the new tramways exten- 
sions having had a very satisfactory trial, it is expected that the 
cars will be running in a fortnight. The Electric Light Committee 
have presented the following comparative quarterly statement : 
1898 — Electricity supplied, 35,090 units; rentals, £891. 4s. 5d. ; 
number of consumers on March 3l, 112; mileage of mains on 
March 31, high tension, 2 miles 1,592 yards; low tension, 3 miles 
791 yards.  1899--Electricity supplied, 37,248 units; rentals, 
£945. 19s. 6d. ; number of consumers on March 31, 135; mileage 
of mains on March 31, high tension, 2 miles 1,592 yards; low 
tension, 3 miles 791 yards. 


Stoke-on-Trent.—At Wednesday’s meeting of the Rural District 
Council the surveyor (Mr. L. Sugden) reported with regard to the 
proposal of the Parish Council of Stoke Rural to provide an elec- 
tric light scheme for the township, worked from the District 
Council's steam.boilers, etc., that the boilers were quite adequate 
for the extra service proposed for some years to come, and an 
electrical station could conveniently be constructed parallel to the 
boiler-house. The probable requirements would be 730 16-c.p. 
lampe. Seventy-two street lamps would be required. The 
cost he estimated at about £2,750. The consideration of the 
matter was deferred until the next meeting. 


London Gazette.—The last day for receiving proofs in the 
estate of J. S. Blackwell, Leicester (trading as the Central 
Electrical and Engineering Company), has been fixed for June 9. 
Receiving orders: No. 307, E. L. Joseph, electrical engineer, 
Brondesbury ; No. 9, H. J. Wimsharst, electrical and motorcar 
engineer, Coventry. The first meeting in this case will take place 
to-day, and the public examination is fixed for the 5th inst. The 

(b meeting under the Companies Aot, 1862 to 1890, of the 
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Electric Exploration Company, Limited, Walbrook, E.C., will 
take place at Carey-street, Lincoln’s-inn, W. C., on June 6. The 
last day for proofs in the estate of G. F. Rogers, electrical engi- 
neer, Notting Hill. and 5, Great Winchester-street, is the 13th 
inst.; Me. E. Barrow Lamb, 85, Gracechurch-street, is the trustee. 


Gateshead. At a special meeting of the Towr Council on 
Thursday week a report from the Parliamentary Committee was 
adopted upon the refusal of the Board of Trade to include in the 
Gateshead electric lighting provisional order certain clauses dealing 
with the charges where prepayment meters were used, and where 
the consumers installed their own wires and fittings, and providing 
for the payment to the Corporation of excess of profits. and for 
regulating free wiring and prepayment meters, etc. 'The com- 
mittee referred to the introduction into Parliament by the Board 
of Trade of a Bill confirming the provisional order, and it recom- 
mended that a petition be presented to the House of Commons in 
opposition to the confirmation of the order, asking that the terms 
of the arrangement which had been excluded from the order should 
be inserted therein in committee. 

Ernest Soott and Mountain, Limited.— We have received from 
this firm of electrical and general engineers, of Close Works, New 
castle-on-Tyne, one of their well got-up folding, compact, and 
exceedingly handy power tables, There is aleo given a description of 
the firm's enclosed two-crank side-by-side compound double-acting 
central-valve engines, for coupling to dynamos, fans, and to other 
machinery. These engines combine simplicity in construction 
with economy in working ; and complete plants, including engines 
attached to the dynamos of the firm's make, or to machines of 
other manufacturere, are supplied. 'The power table referred to 
will be of value to engineers specifying engines of this class, as it 
furnishes the effective horse-power and electrical output to be 
obtained at different steam pressures and speeds. There is also 
given a power table of three-crank compound tandem engines with 
forced lubrication, these engines being suitable for higher powers 
than the compound side-by-side engines. 

Amalgamation of German Electrical Interesta.— The Bank 
fuer electrieche Industrie and the Electricitaeta-Gesellschaft Felix 
Singer und Co., Actien-Gesellschaft, both of Berlin, and the Helios 
Electricitaets Actien-Gesellschaft, of Cologne, with ite financial 
company, the Geeellschaft fuer Electricitaets-Anlagen, are to be 
amalgamated. The Helios Company will raiee ite capital from 
£500,000 to £800 000, making it equal to the share capital of the 
Gesellschaft fuer Electricitaets-Anlagen, while the Bank fuer 
electri»che Industrie and the Singer Company will go into liquida- 
tion. As a result of this combination of intereste, the Helios 
Company, which has hitherto been mainly occupied with the 
manufacture of electric lighting plant, will embark upon the 
construction and installation of material for electric traction. It 
ia understood that Mr. Felix Singer, the founder and 
manager of the Bank fuer electrische Industrie and of the company 
which bears his name, will not join the Helios Company. 


Personal.— Mr. Percy B. Wilson has severed his connection 
as secretary with the National Electric Free Wiring Company, and 
joined the British Electric Works Company, of Stellite Works, 

irmingham, in a similar poeition. —We learn that Mr. Douglas 
C. Bate, managing director of the Stewart Electrical Syndicate, of 
5, New Compton- street, W. C., is proceeding to America next week 
in search of novelties for his company. — We are informed that Mr. 
V. A. Fynn has joined the staff of Messrs. Roeling and Appleby. 
and will take charge of their dynamo-designing department. to 
fact, the whole of the designing, drawing office, and testing staff 
will be placed under his control. The firm have secured rights to 
manufacture both direct and alternating current generators and 
motors under Mr. Fynn's well-known patente. It will be remem- 
bered that he was for years on the staff of Meeers. Brown, Boveri, 
and Co., Baden, and that on returning to England he became the 
electrical designer for Meesrs. Easton, Anderson, and Goolden, 
Limited. We wish Mr. Fynn every success in his new work. 


Copper.—The copper boom has brought forth a crop of new 
companies, and amongst the latest we notice the following: The 
Lloyd Copper Company, Limited, with a capital of ,000, 
formed for the purpose of acquiring Lloyd's Burraga Copper Mine, 
together with all plant at the mine and at the refining worka at 
Lithgow. The Panuco Copper Company, with a capital of 
£500,000, has been established to acquire, work, and further 
extend the Panuco Copper Mine. situate in the Candela mini 
jurisdiction, Northern Mexico. The Copper Company of British 
Columbia, Limited, with a capital of £100,000, has been formed 
to acquire the copper mines known as the Lancaster, Simcoe. and 
Toronto Traction, British Columbia. The Elmore Copper Com. 
panies have been amalgamated under the ti*lethe English Electric 
Metallurgical Company, with a capital of £700,000, divided into 
£300,000 6 per cent. cumulative preference and £400,000 ordinary 
shares. Within the course of the next few weeks the Swedish 
Copper Mines will be brought on the market, with a capital of 
£200,000 in ordinary shares of £1 each (170,000 at present being 
issued). The company is to acquire freehold properties on the 
Areekutan Mountains, in the county of Jemptland, Sweden, 
covering an area of about 12,600 English acree. 


TheSchattner Standard Meter. We have received from Meesra. 
Schattner and Oo., electrical engineers, Timberbill, Norwich, their 
liet of standard meters for measuring electrical energy supplied 
^ 5 sentral 33 is es in question is 

esigned on the same principle as the Long-Schattner yment 
indi which we described last autumn. In fact, 5 is 
simply a deposition meter, with an accurate balance combined, s0 
that the meter readings can be taken without removing the plate, 
as had to be done with the Edison deposition meter. It comsisu 
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was utilised at the electric. lighting station, and bas estimated 
that the cost of the necessary appliances complete, including 
surface condensers capable of condensing 20,000Ib. of steam per 
hour, including air and circulating pumpe, accessories and erec- 
tion, cooling tower, with all accessories complete, steam and 
exhaust pipes, valves, fittings, connections, hot-well, etc., as well 
as the alteration to the existing pi with contingencies, would 
be £4,000 ; that the engineer has also estimated thab the saving 
which would be effected would not be less than £800 per annum, 
or 20 per cent. clear upon the capital expended ; that in view of 
the high price which is being paid for water to supply the boilera, 
it bas also had under consideration the advisability of sinking 
tubular wells at the station, and is of opinion that such a course 
is highly desirable, and that a considerable saving would be 
effected if this was adopted ; that the engineer has reported in 
connection with this suggested scheme as follows: ‘ It goes with- 
out eaying that the boring of a well is a somewhat speculative 
matter, but I think it is worth rieking the preliminary £700 for 
one borehole, in view of the success attendant upon a similar 
operation at Hornsey-road bathe. I therefore recommend that 
the work be carried out at the following estimated cost: two 
tubular wells eunk to a depth of 500ft. each, two pumps for same 
with engine, fixing foundations, steam and other pipes and con- 
tingencies—total, £2,750 ' ; and recommending that both schemes 
be adopted ; that the necessary funde be raised by loan, and that 
the work be commenced as soon as the sanction to the borrowing 
has been received." "Through the powers of compulsory purchase 
possessed by the Great Northern Railway Company, the committee 
have completed the purchase of the land and cottage known as 
44, Burnard place for the sum of £735. 17s. 9d., including the 
costs incidental to the acquisition of the property. , 


of a lever pivoted at one end, near to which the plate is suspended 
in a bath of copper sulphate. The long arm of the lever is used 
like the arm of a steelyard, and is also provided with a sliding 
weight and also with hooks upon which standard weights can be 
attached. The voltameter circuit is shunted with a resistance, 80 
that only a small part passes through the solution. The action of 
the meter is such that the plate decreases in weight, and copper is 
deposited on the copper containing vessel. On going to the meter 
to read it, ib is then only necessary to adjust the slider of the 
long arm until an accurate balance is obtained, after which the 
actual units consumed can be read off at a glance. The makers 
claim that the meter is exceedingly correct, and that they have 
proved ite commercial practicability by careful trial. They recom- 
mend that a thin layer of oil should be poured over the top of the 
copper solution to prevent evaporation. Ae regards the accuracy 
of the meter, outside tests have been made on the 10-ampere size, 
which prove the scale to be accurate within 2 per cent. at all 
loads, from one ampere to ten. At 0°15 ampere the reading was 
correct to within 4 per cent. 


Penzance.—Mr, Frank Latham, C.E., surveyor for the borough 
of Penzance, bas prepared an exbaustive scheme for the supply of 
electricity to the district of Penzance and the construction of a 
refuse destructor in the borough. He advises the Corporation to 
obtain an order which will enable them to supply electricity to, 
firstly, the Esplanade, Morrab-road, 1 Chapel- 
street, Market Jew street, and Alverton-road ; and, secondly, the 
whole borough. Tbe low-tension continuous-current three. wire 
system, with accumulators, is recommended. He estimates the 
cost at £21,365, and the annual expenditure for working and 
maintenance at £3,468, making the cost per light 18s. 7d. per 
annum. This will work out at less than 2d. per Board of Trade 
unit, but renewals of incandescent lamps will bring the cost to 3d. 
The surveyor judges that probably the equivalent of 2,000 16-c p. 
lamps would be connected within a reasonable time. The public 
lighting required for the proposed streets would consume an 
amount equal to 600 160. p. lamps, so that he allows for 1, 400 
being taken up by private consumers. Current will be supplied 
by meter, and will be charged for at the rate of 108. for any 
amount up to 20 units, and 6d. for each unit over 20 units per 

uarter. Dealing with the question of a refuse destructor, Mr. 

tham pointe out that the deficiency per annum on the present 
system of disposing of refuse is about £128. The probable cost of 
@ suitable destructor would be £5 900 and the annual expenditure 
(includiog repayment of principal and interest on loan for 20 years) 
£742, He estimates that £249 would be realised by sale of mortar, 
etc., and supplying steam to electricity works, leaving a yearly 
deficiency of £493, or £365 over and above the present system. 


Islington.—At the last meeting of the Vestry, the Electric 
Lighting Committee brought up a report stating tbat it had con- 
sidered the proposed extension of the electric lighting mains to 
the Hornsey Rise and Newington Green districts with a view to 
the giving of both a public and private supply therein, and in 
connection therewith the engineer's estimate oF the cost, if under- 
taken, would teke a period of over two years to accomplish, and 
as the extensions would undoubtedly prove advantageous to the 
public and to the electric lighting undertaking by reason of the 
demand which exists for the supply of electricity throughout the 
parish, it is of opinion that these extensions are desirable ; that it 
is aleo of opinion that the lighting of the thoroughfares in the 
Highbury New Park district by means of arc lamps, a scheme for 
which has been held in abeyance pending the carrying out of 
certain experiments by the electrical engineer, should also be pro- 
ceeded with in accordance with the engineer's estimate. he 
committee recommended tbat upon receipt of tbe sanction 
to the borrowing of the necessary funds, the several works 
referred to in the engineer's estimates should be executed 
and paid for out of a loan to be raised for that purpoee. 
Mr. Albert Gay, the electrical engineer, reported that be had 
Bone carefully into the probable cost of extending the electric 
ighting mains to the two dietricts of Hornsey and Newington 
Green. Two complete circuits were effected, the first being 
Hornsey-road, Horneey-rise, Crouch-hill, Stroud Green-road, Black. 
stock-road, Gillespie- road, and Drayton- park. That equalled a 
total length of 7,575 yards. The second scheme included St. Paul's- 
road, Newington Green -· road, Mildmay- road, Mild may - park, and 
Balls Pond - road, being a total length of 3,635 yards. In the 
Hornsey district 105 street arc lamps, he considered, would be 
sufficient. In the Newington Green scheme 56 lamps will be 
required. His estimate for the Hornsey scheme was as follows: 
for all the necessary conduit pipes, cables, roadwork, including 
labour and relay, with 105 street lamps, provision for low- 
tension mains, and six transformers for both public and private 
supply, £34 000. Newington Green scheme: for all the necee- 
Bary conduits, pipes, cables, labour, etc., including 56 street 
en and providing for low-tension mains and four transformers 
for both public and private supply, £26,000. His estimate was 
£7,150 for the erection of 72 arc lamps in the following roads: 
Highbury-place, Highbury-terrace, Highbury-crescent, Highbury- 
par , Highbury-quadrant (North and South), Highbury New-park, 

ighbury-grove, and part of St. Paul’s-road, with all the 
necessary cable, lamp columns, lamps, switches, convertere, 
connections, labour, etc., and conduits in Highbury-crescent, 
Highbury - terrace, Highbury -quadrant North, and part of 
Highbury-grove, where they have not yet been laid (the 
total length of street to be lighted being 6,200 yards). 


PROVISIONAL PATENTS, 1899. 


10699. Improvements in and connected with street lamp- 
posts, clectric light standards, and the like, William 
Jones, 75, Chancery-lane, London. 

10726. Improvements in electrical switches. Bertram Thomas, 
Cornbrook Telegraph Works, Manchester. 

10744. Storago batteries. Edwin Lyman Lobdell 164, St, 
Vincent.street, Glasgow. (Complete specification. ) 

10768. Improvements in electric dro lamps. The Britieh 
Thomson-Houston Company, Limited, 83 Cannon street, 
London. (Richard Fleming. United States.) (Complete 
specification. ) 

10769. Improvements in means for electrically igniting gas. 
Frederick William Golby, 36, Chancery-lane, London. 
(La Sx iét6 Anonyme Lux Nova," Belgium.) (Complete 
specification.) 

10791. Improvements in electric lighting apparatus. Andrew 
Plecher, 53, Chancery lane, London. (Complete specifica- 
tion. ) + 

10815. Improvements in incandescent o:ectric lamps: Charles 
Ludwig Rudolf Ernest Menges, 45, Southampton-build- 
inge, Chancery Jane, London (Date applied for. under 
Patente, etc., Act, 1883, Sec. 103, Oct. 27, 1898, being 
date of application in France.) (Complete specifica ion.) 

10617. Improvements in terminals and binding screws for 
electric batteries and connections. William Rowland 
Edwards, 65, Chancery-lane, London. 

May 24. l 

10839. Improvements in automat io electrio cut-out devices 
for electric cooking apparatus. Friedrich Wilhelm 
Schindler, 15, Took’s-court, Cursitor-street, London. 

10843. Improvements in conoentrio electrical fittings. Samuel 

Thomas Robinson, Sloan’s Hotel, Fade-street, Dublin. 

10860. Improvements ia or ro'ating te shunting devices 
applicable for use on electric cars and the like. 
Ernst Andreas, 111, Hatton-garden, London. 

10861. Improvements in or relating to cooling devices for 
motors. Angelin Joseph Marius Julien, 111, Hatton- 
garden, London. 

10863. Improvements in electric switches. Bertram Hopkinson, 
26, Victoria-street, London. l 

10867. Improvements in magnetio apparatus for exhibiting 
and oh nging letters, signs, advertisements, and the 
like. Arthur Douglas Douglass, 12, Asteys-row, Essex - 
road, Islington, London. ö l 

10877. An imprcved method of and arrangement for p: otecting 
the antioathode in Rontgen tubes. Carl Heinrich 
Florenz Miiller, 45, Southampton-buildings, Chancery- 
lane, London. 

10892. Improvemepts in electrical warp stop-motions fer 
looms. William Henry Baker and Frederic Ellsworth 
Kip, 6, Lord.street, Liverpool. (Complete specification.) 

10903. Improvements in telegraphic transmitters and receivers. 
William Lloyd Wise, 46, Lincoln’s-inn-field, London. 
(Albert Cushing Crehore and George Owen Squier, 


The recommendation of the committee was agreed to. United States. ) 2, 
At the meeting to-day the Electric Lighting Committee will | 10911. Improvements in primary batteries. Albert Pfannenberg, 
18, Southampton - buildings, Chancery - lane, London, 


aubmib a report, stating ‘‘ that the engineer has advised the com- 


mittee that considerable economy would result if condensing plant (Complete specification. ) 
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May 26. 


10922. An improved relay for magneto bells. James Gregory 
Whittle, 61, Walton-road, Kirkdale, Liverpool. 

Improved telephone switch. Arthur Edwin Lamkin and 
John George Lemon, 53, Chancery-lane, London. 


May 26. 


A waterproof iamphoider for Swan ineandescent 
electric lamps. Hugh Donald Fitzpatrick, 100, 
Wellington - street, Glasgow. (G. Brandt, Germany.) 
(Complete specification. ) 

Improvements in the construction of electromotors. 
William Peck, Calton Hill Observatory, Edinburgh. 

11034. An improved olectrical switch and fuse. Henry Charles 
Gover and Charles Walter Cox, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. (Com- 
plete specification. ) 

Improvements in electrical resistauco switches and 
automatio cut-outs for starting, regulating. and 
pretecting electric motors. Verity's, Limited, and 
Louis John Steele, 11, Burlington.chambers, New-street, 
Birmingham. 

May 27. 


11097. Improvements in sookets or holders for iacandescent 
electrie lamps. Albert Vandam and Thomas Herbert 
Marsh, 322, High Holborn, London. (Complete specifica- 
tion. ) 


10978. 


11010. 


11012. 


11052. 


11101. 
spark-gaps. Benjamin Howarth Thwaite, 29, Great 
George-street, Westminster, London. 

Relay apparatus for closing a subsidiary circuit of an 
electrical installation when à current in tho main 
circuit has a certain strength or voltage. Siemens 
Bros. and Co., Limited, Birkbeck Bank - chambers, 
Southampton. buildings, Chancery-lane, London. (Siemens 
und Halske, Aktien Gesellschaft, Germany.) (Complete 
specification. ) 

Improvements in synchronised electrio clocks. Siemens 
Bros. and Co., Limited, and Edward Friedrich Hermann 
Heinrich Lauckert, Birkbeck Bank- chambers, South- 
ampton-buildings, Chancery-lane, London. (Complete 
specification.) 

Improvements in elect:iio switches. Alexander Melville 
Clark, 53, Chancery-lane, London. (The General Incan- 
descent Arc Light Company, United States.) (Complete 
specification.) 

11117. Improvements in quadruplex and multiplex telegraphy 
and to apparatus for use in connection therewith. 
oe George Brown, 22, Holland-road, Kensington, 

ndon. 


11105. 


11106. 


11110. 


SPECIFICATIONS PUBLISHED. 


1898. 
10177. Lamp irons applicable to the suspension of electric 
Gittings. Meiklejohn. 
11627, Electric cables. Smith. 
19731. Electric telegraphs. Muirhead. 


14058. Means for operating electric railways by a combina- 
tion ef alternating and continuous eurrents. Pollak. 


14513. Method of and apparatus for producing electrical 
spectacular effects. Cox. 


Electric couplings. Davy. 


Means of making connection with electric cables. 
Hatton and W. T. Henley's Telegraph Works Company, 
Limited. 

16999. Electric accumulators. Andreas. 


. Incandescent bodies for incandescent electric Jamps 
and process of manufacturing same. Kellner. 


90850. Trolley head of electric tramoars. Towle. 


. Joint-boxes and switches therefor in connection with 
concentric systems of electrical conductors, Wilkinson. 


1899, 
387. Manufacture of iron wall carriers for electric insulators 
and other objects. Unterberg. 
427. Electric igniters for gas-engines. Cotton. 


1835. Switches for starting and controllog electiic motors. 
Hirst and Mead. 


. Cut outs applioablo both in the case of fuses and of 
switches. Manley. 


4449. Manufacture of accumulator plates. Majert and Berg. 


5551. Devices for starting alternating electric current motors. 
British Thomson- Houston Company, Limited. (Steinmetz 
and Berg.) 


6061. Process of and apparatus for electrically heating 
compact or pulvo:ised substances difficult to fuse or 
infasible. Borchers. 


6157. Electric arc lamps, Johnson and Wunderlich. 
6478, Electric arc lamps. Hall. 
9694. Carbons for electric aro lamps. Bacon. 


7277. Apparatus for measuring and recerding electric 
currents, Aron and Aron Electricity Meter, Limited. 


14810. 
14983. 


Improved methods of utilising high-potential electrical 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


; AND TRAMWAYS. 
t6 
Returns for Lr Total receipts for 
Line week 825 iacrone half-year. 
*— | decrease. 
Ending 1899. 1898 1899. | 1898. 
5 Tram- £ £ £ l £ £ 


4 509|4,150| + 


y Co 
Blach, pool and Fleet. 


wood Tramroad...| „ 27 1,435 — — 6,483 | — 
Bradford City Trame| Feb. 5| 145| — — 6,7331] — 
Bristol Tramways 

and Carriage (Co. . May 26 3.8162, 653 +),163 | — — 
City and South 

London Railway..| , 28 | 912/1,012) — 102 23 270 |22 678 
Dover Tramways ...| „, 27 214| 147 + 67 | 3,260 | 2,492 
DublinU.T.,elec.care| ,, 26 |1,357, 917t| + 410 20,173 16, 130+ 
Dublin S.D. Electric 

Tramway „ 26 1,056] 574| + 481 14,693 9,443 
Halifax Corporat ion 

Tramways ........ Mar.29 | 312| — — 10,712“ — 
Liverpool Overhead 

Railway May 28 1.825 1,412 + 413 30,139 30,712 
South Staffordshire 

Tramways — » 26 948| 601 Li 347 13,2 264 12,445 


* Since June 30, 1898. + Including horse cars. Since July, 1898. 


COMPANIES' STOCK AND SHARE LIST. 


Price 
Name. l Paid. | Wednesday. 


Blackpool and Fleetwood Tr «mroad Shares 


10 23-24 
Bournemouth and Poole Electric Supply. Limited, Ord.. 10 n 
44 per cent. Cum. Pref. 10 104-11 
British Electric Traction, Limited, Ordinar om, 1. 30, 000| 10 184-1 
6 rer cent. Cm. Pf., 30,001-40, 900 e 10 14 
—— — per cent. Cm. Pf., 40,001 6 10 134-14 
6 per cent. Perpetual 8 Stock . 100 127-180 
Brush Electrical Engineering Limited, Mosca d 2 11 2 
Non. Cum., 6 per cont. Pref. ........ 1 14 27 
per cent. Debenture Stock . —— | UO 11u-114 
44 per cent. 2nd Debenture Stock.. e 100 108 106 
Callender's Cable Company, eta: s 100 114-117 
Ordin „ % % %iͥ „„ „„ „„„„ -0> b 13. 14 
Central London way, Ordinary . : 10 15 uj 
iem — a rac ĩð2A o] T 8 8 
Pref. Half-Bhares.................. ..l 8 E 
LELIE E E E E å „„ „ „% „% Oeeveseeneoed 5 
Charing Crosa and Strand `. Geeenveeecvsececseecesecaenves 99 5 11-12 
4} per cent. Cum. Pret. ek sere 5 53 63 
Chelsea pig pen n eee 5 8-9 
r cent. De . assess ss acta seaseanecead L00 114-116 
Olty of Lor on, Ordin i d 164-174 
6 per cent. Cumulative Pret.” . 15-16 
6 per cent. Debenture Stock . 100 125-130 
City and Sonen London Railway, Consolidated Ordinary .. 100 4451 
— e neue dasad E cuss 8 11 
4 per cent. Debenture Stock ..................-.1 100 182 184 
b per cent. Pref. Shares s ee eene 10 14} 15] 
— » 9 77 90 ꝶçꝙ%) 3 336 10 14-15 
County of London and Brush Prov. Elec. Light Co., Ord..| 10 11-12 
6 per cent. Cum. Pref. ........... . 10 14-15 
4j per cent. Prov. Certt e q — 54.50 
Cromptou and CC00o0oo c ccm cece he nons 8 4 
—— per cent. Debentures . = 98-101 
Crystal 'yatal P ace District, Ordinar 5 per “cent. Stock 100 132 137 
Preference b per cent. Stock ........sosoosesese 100 140-145 
Edison and 8wan United Ordinary.. VCC 2-2} 
6 per cent. Debentures ........ 2... cece cece ee eo e| 6 4-5 
— 4 per cent. Deb. Stock, Red.. 100 96-98 
Edmundsons’ Electricity Corp., Ltd., Ord. Shares, 1-17,400| 5 +H 
miectric Construction, Limited .... ........ ͥ 2 23- 
—— 7 per cent. Cumulative Prein . 3- 
. 4 per cent. Perp. 1st Mort. Deb.. T 100 108-1 
W. I. Henley'a Telegraph Worse, Urati: rr 10 26-26 
7 per cent. Preference .... 10 18-20 
44 per cent. Debentureess 100 119-115 
House-to-House Company, Ordinary: ORE 89 
7 per cent. Hennes M EE 9-10 
Imperial Tramways, Limited .............cccscasceceeees 6 244-25) 
India Rubber, Guita Perchr, and Telegraph Work 10 21-22 
4 per cent. Debenturess eene 100 101-105 
Kensington and Knightsbridge Deanery: To 12-18 
London Electric 8upply, Ordinary.. FFC 81 41 
6 per cent. Pref. .... 6 64-7 
4 per cent. lst Mortgage Debenture Stock, Red. .| 100 106-108 
Metropo'itau Electric Suppiy, Limited, Urd., No. 1-62, 500 10 164-17 
No. 62,60) 85 000; 10 154-1 
4} per cent. First Mortgage Debenture Stuck ....| 1UU 118-1 
National Telephone, Ordinar q . b 43-5 
6 per cent. Cum. First Pref....................... 10 11-12 
6 per cent. Cum. Second Pref.. .....| 10 11-15 
——— b per cent. Non. Cum. Third Pref. . b 41-51 
mmm «s per cent. Deb. Stock, Red. . 109 99-10 
Nottiog Hill Electric viene: Company, Limited . ..| 10 16.17 
Oriental, Limited, 1879 .. . e 11-11 xd 
25 Shares . : 6 2 62% „„%„% „%% % „% „% Sees ee „% „% „% „% „% „%% „. b 7 xd 
£44 Shares, NOW eee T s$ 64-7 xd 
Oriental Telephone and Klectric Company.. 1 1 
Oxford Electric, Lim., Ord., Nos. 1 to 96 and 407 to 10,810 | 5 74 
Royal Electrical Company of Montreal 1$ 166-185 
per cent. First Shares Mortgage Debentures . 100 105-107 
South London Ph Electric Supply, Ordinary ........... 8 4i 43 
St. James's and Pall M all, Limited, Ordinary . 3 b 17-18 
—— 7 per cent. Pret.’ 7... We tab lad wi M RE oe -) 6 9-10 
Construction and Maintenance — — — — — — — 18 87-41 
6 per cent. Bond e | 19) 106-108 
Waterloo dad Cr Railway Ordinary = = 100 106-108 
Westminster Blectric Bapply, 
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NOTES. 


Calcutta.—Wo aro informed that Messrs. F. and C. 
Osler, of Calcutta, havo recently been appointed electricians 
to his Excellency tho Viceroy of India. 

Conversazione.— Wo would remind our readers of tho 
conversaziono of tho Institution of Electrical Engincers, 
which is to bo held on Thursday next at the Natural 
History Museum, South Konsington. 

Cable Extension.—Tho Eistern Extension, Austral- 
asia, and China Telegraph Company notify that thcir 
Manila-Iloilo cablo has been extended to tho town of Ceba, 
thus establishing direct cable communication between 
Manila, Iloilo, and Cebu. 

Faraday House.— Mr. James Swinburne, vicc-prosi- 
dent of tho Institution of Electrical Engincers, is now 
giving a courso of lectures on Dynamo and Transformer 
Construction" to the students of tho Electrical Stan- 
dardising, Tosting, and Training Institution at Faraday 
IIouse. 


Physical Society.—Tho next mecting of this socicty 
will be hold to-day (Friday), at 5 p m., at tho rooms of tho 
Chemical Socioty, Burlington IIouso, when two papers will 
be read. The first is On tho Distribution of Magnetic 
Induction in a Long Iron Dar," by Mr. C. G. Lamb; and 
tho second On the Absoluto Valuo of tho Freczing Point,” 
by Mr. J. Rose-Innes. 

At Last.—A manufacturing profit is at last to bo 
distributed to tho shareholders of tho General Electric 
Company of America. It seems that at a meeting of tho 
directors held on May 22.a dividend of 1} per cent. was 
declared upon the reorganised common stock. Tho directors 
expect to declare quartoily dividends at this rato hereafter. 
Tho shareholders will, wo expect, quito fall in with this latter 
proposal, and will also hope for larger distribution. 

Marseilles Electric Tramways.—Our French con- 
temporary L Etincelle Electrique states that the public who 
have awaited with logitimato impationce tho inauguration 
for general service of the electric tramways of Suint-Marcol 
and Mazarques will very soon have their wishos gratified. 
Some preliminary trials are about to bo mado, and our 
contemporary says that all must hopo that nothing will 
retard tho tramways being brought into general utility. 

Motor Vehicle Trials.—Tho Liverpool Self-Propelled 
Traffic Association has sent Ictters to each of tho London 
local authorities relativo to tho trials of motor vehicles to be 
held in Liverpool from July 31 to Aug. 2, enclosing 
particulars of compotition and asking to be informed 
whether any of the committoes of tho authority wish to 
take advantage of tho opportunity of observing tho different 
types of vehicles and the usos to which they can bo put. 

Electric Traction at Dleppe.— We gather from 
L Etincelle Electrique that the Municipal Council of Dieppo 
has unanimously voted in favour of tho project undortakon 
by M. Chalafour for tho constructicn of tramways on which 
electric traction is to be used, and for tho layiog-out of an 
electric lighting system. Tho cars to bo employed on the 
tramway will be of the same kind as those used at Rouen 
and at Havre, and tho employés aro to bo chosen by 
preference from Dieppe or from tho arrondissement. 

Birthday Honours.— Amongst tho names appearing 
ia tho Queen's birthday honours list that of Mr. W. II. 
Preece amongst the K.C.D.'a will bo welcomed by all eloc- 
trical engineers. The honour is woll deserved, and comes 
as a grateful recognition aftor Mr. Preece’s retirement from 
the arduous post of olectrician and engineor-in-chief to the 
Post Office. Mr. G. H. Murray, the secrotary of the Post 
Office, has also been raised to K. C. B., and Prof. Michael 


718 


Foster, this yoar's president of tho British Association, 
shares tho promotion as well. 


Tidal Powor.— It is stated that a London capitalist has 
offered to construct at Southend a hugo sca-wall at a cost 
of £600,000. In return ho asks permission to uso tho 
tidal forco for working a generating plant with the idea of 
supplying London with electricity. IIo guarantees thero 
shall never bo less than 3ft. 6in. of wator on tho beach ; in 
fact, it will be a hugo marine lake. Wo find no figures as 
to tho power to bo obtainod, or of tho type of wator-ongino 
to bo used to generato this power with variable hoad. 


Old Students’ Dinner.—Tho second annual dinner of 
tho Association of Old Students of tho Central Technical 
Collego will bo held on Thursday, July 6, at Frascati's 
Restaurant, Oxford-strect. Any old students wishing to 
bo present can obtain full particulars by applying to Mr. 
F. S. Miller, at the Collego, South Kensington. The 
dinnera afford a good opportunity for the maintenance of 
corporato feeling botween old students of tho Central 
Technical College, and wo trust that a large number will 
tako part in tho dinner this year. 


Doath from Lightning.—In the current number of 
tho Lancet wo notico an interesting contribution by Mr. 
IIarold Whichello, L. R. C. P., respecting a fatal accident in 
which two brothers wero killed by lightning. The gentle- 
men in question wero in a dog-cart, and were killed 
instantancously without any appreciable damage being 
dono to tho cart itself. In tho cass of the younger, thero 
wore a number of cxtornal signs of injury on the body, 
but tho elder brother presonted no such appearance. 
Tho curious fact is that thore was no indication of how the 
chargo procecded to tho ground, and also that the horse 
was quito unhurt. 


The Electrophone.— Tho Electrophone Company, 
Limited, has made proposals for our Sunday recreation 
which wo regrot to say will bo disappointed. It seems 
that the company aro connecting the principal London 
hospitals with certain churches on Hospital Sunday, 
Juno 11. As members cf the Press are not likely to be 
detained in all the hospitals that day, a special salon at 
Gerrard-streot, Shaftesbury-avenue, will be placed at their 
disposal. In this representatives of the Press will be able 
to hear sermons to their hoarts’ content, both at 11 a.m. 
and 6.30 p.m. Wo trust that the salon in qucstion is of 
ample dimensions. 


Light Railways.— Applications for orders to authoriso 
the construction of light railways under this Act are made 
half-yoarly to tho Light Railway Commissioners in the 
months of November and May. We aro informed by the 
Board of Trado that in May of this year 40 applications 
for orders werc made and in tho preceding November 54, 
a total of 94 for the ycar. In the previous years the 
numbers were 65 and 56 respectively. For each successivo 
year sinco tho Act camo into eſſoct the estimated cost of 
constructing the lines applied for, exclusive of tho capital 
expendituro upon cquipment, promotion, etc., has amounted 
to the sums of £2,903,072, £4,652,904, and £6,722,963 
respectively. 


Volta Contonary.—Tho International Congress of 
Telegraphists at Cannes has commoncod its meetings, and 
secms to be woll attended. Most European nations are 
repreeented, Franco and Germany having sent fully 40 
delegates oach. Groat Britain is only represented by five, 
tho Superintondent of Telegraphs at Cardiff being one, and 
tho Superintondent of the Foreign Gallery, London, another, 
whilo tho central tolegraph offices of London, Edinburgb, 
and Glasgow have cach sent ono. The chief function which 
has so far taken placo has beeu the unveiling of. the 
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monumental crown at tho statuo of Volta, a coremony 
Which was porformed by M. Daudot, tho invontor of tho 
type-printing telegraph of that name, which is now boing 
largely adopted on the Continent, and which is gradually 
finding its way into England. The International Congress 
of Telegraphists was inaugurated by a piper on tho 
utility of a knowledgo of foreign languages to telegraphists. 

Amiens Tramway.— The cloctric tramways in 
Amiens have recently been uscd for traffic. Wo gather 
from our contemporary L Electricien that tbo work in 
connection with them has been executed by tho French 
Thomson-IIouston Company. From tho illustrations givon 
a good idea of the arrangements of tho plant in tho enginc- 
room, and also of the overhcad construction, may bo 
obtained. Tho central-polo typo cf suspension is used for 
the trolley wiros in all tho principal streets whero sufficient 
width is secured. Tho wholo length of tho lino now 
equipped is about 12 miles. Underground feedors aro 
used to connect tho power station with tho lino. Wo aro 
rather surprised to sco that in this installation the dynamos 
aro belt-driven from two slow- speed Corliss ongines run at 72 
revolutions per minute. The two dynamos aro of the six-polo 
Thomson- Houston ty pr, cach capable of giving 150 kw. at 
540 volts. Tho servico scems to be highly appreciated by 
the inhabitante. 

Electric Horse Libel Caso.—Tho outcomo of tho 
caso, Inger v. the Star Newspiper Company, was a verdict 
for the plaintiff with two farthing: as damages. As regards 
costs Justice Druco rovicwed tho accision of the jury, in 
which they gave tho plaintiff, on tw» issues for libol, 
damages to tho amount of ono farthing on cach issue. Ho 
thought tbat tho findirg of tho jury was to tho cíf.ct that 
the cause of action was not made cut. Tho jury had, in 
effect, found that the plaintiff had an evil roputation, and 
that he was mixod up with so many transactions that no 
good cause existed for bringing the action. In theso 
circumstances, socing that the jury had found only a 
farthing damagos, ho thought ho was right in exorcising 
his discretion by depriving tho plaintiff of bis costs. Tho 
same princip:o applied to tho sscond issue, in which tho 
plaintiff complained of an inadeqnato report, and on both 
issues he thoroforo deprived tho plaintiff of costs. From 
this it will be seen that Mr. Inger has found his libel suit 
quite as profitablo as the clectric horscs. 


lesson demonstrating ono great advantago of clostricity 
v. gas, can be obtained by watching tho lizhting-up of tho 
beautifully arranged illuminations at Eir/s Court. Wien 
the appointed time comes, the cloctric lights flush out in a 
second in answer to ono touch at tho switchboard. Dut 
thero are endless rows of gis lamps around tho Imperial 
Court, for instance. It Is half an hour's painful work for 
several men to start theses Oao can sco them trudgo 
about from lamp to lamp long after tho electric light has 
boon in full swing. Tho exhibition this ycar contains 
Colonial exhibits both dead and alive, tho latter assisting in 
grard warliko spcctacle in tho Empress Theatre. Electricity 
contributes its quota to tho cntertainment in tho shape of 
funny and fantastical pictures produced by tho biograph. 
The olectrophone socms still to hold its own, ns tho cstab- 
lishment has this yenr been improved and enlarged. Tho 
ub:quitous boxes of the phonograph and the kinotoscopo 
also continue to collect coppers from the crowds attracted 
by the present fine weather. 

From Steam to Electricity.—Thbo conversion of tho 
steam railroad track of tho Duffilo and Lockport branch of 
tho Erio Railroad, which runs from Tonavanda to Lock- 
port, New York, presents somo interesting foaturcs. Tho 
now cquipment, which was put into opcration comparatively 


and fecders of steam trunk-lino systcms. 
sidercd, however, that it would bo too much to cxpect an 
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recently, consists of two 36-ton clectric locomotives for 
freight service and 10 electric motorcars for . passenger 
&orvico. 
instead of at such long intervals as was usual with tbe 
employment of steam, so that fivo cars at this rate are 
required to operate the 25 miles of railway between 
Buffilo and Lockport. 
attaincd a specd of 50 miles an hour, including stops. It 
is thought that if in its oporation it successfully attains the 
results anticipated, it will conclusively provo that electricity 


Theso cars are run at intervals of half an hour, 


In tho first trip tho clectric cars 


can bo economically applied to tho operation of branches 
It is also con- 


immediato conversion of theso latter main lines from steam 


operation to operation by electricity. But it is thought 


that with electric locomotives and motorcars profitably 
carrying on both freight and passenger traffic on their 
focders, tho entering wedgo will bo drivon still further, 


and tho ultimate result will bo so much nearer beirg 
accomplished. 


Automobile Club Show.—This show will be held 
from June 17 to 24, and will be preceded by trials of 
vehicles Tho judgos and general public are requested to 


assemble at tho timos and places as below on tho dates of 


tho trials. F. i day, Juno 9, mect at tho Star and Garter 
[Tote], Richmond, at 11 a.m. for tho hill-elimbing trials; 


Saturday, Juno 10, mect in Londoa and South-Western 


Nuilway Company's goods yard, adjoining Richmond 
Station, at 11 a.m., for tho long-distance clectric trials; 
Monday, Juno 12, meot at tho Red Lion II tel, Southall, 
about five minutes’ walk from tho Great Wostern Itailway 
Station, at 10 a.m. for the long-distance patrol trials; 
Tucsday, Juno 13, moot at the Chequors lotel, High- 
streot, Uxbridge, about 10 minutes’ walk from the Great 
Western Railway Station, at 11 a.m. for long-distance 
heavy tiisls; Thursday, Juno 15, speed trial at 2 p.m. 
Tho placo for this will bo fixed later. The following have 
beon sclectod as judges: Mr. W. Worby Beaumont, 
MICE, M. I. MI. E, Prof. C. Vernon Boys, F. R. S, Mr. 
Dugald Clerk, A. NI. I. C. E., Mr. Bryan Donkin, MICE, 
M.LM.E, Prf. HeleShaw, F R. S., LL.D., M.LC.E, 
MIME, Major Holdon, R A., F.R S., Sir W. II. Precce, 
KCB, ERS, Pros. I. C. E., Mr. Leverton Redwood, 
ERSE, A NMI. I. C. E, Sir David Salomons, Bart., J.P, 
A. M. I. C. E, and Mr. Jamos Swinburne, MI. CE, MI. I. XI. E. 


Induction Motor Slip.— Dr. IIcof in a recent paper 
in tho Zeus.hrift für Elektrote hak shows that tbe usual 
mothods of determining tho slip in induction motors are 
crudo, unrelinbie, and inaccura'e. Ifo describes what he 
considers to bea very much bettor ono which will give 
accurato results and requires enly very simplo apparatus 
It consists in a determination of tho number of current 
impulscs per minuto in tho inducing circuit, this number 
of impulses being equal to tho difference of tho primary 
and tbo secondary polo changes. It may even be uscd for 
determining tho slip when tho motor is short-circuited. H) 
measures tho current pulsations by m:ans of a sort cf 
transformer mad» of a small coil which is surrounded by 
ono turn of tko mains, a telophono being in circuit with 
tho secondary coil. Experience has shown that the metho 
is a very simp'e and effective one. Tho coil which he uses 
has an outside diameter of 6:m. to 7cm, and contains 
between 300 and 400 turns of 0 2mm. copper wire. Tho 
telephone shows tho maxima and minim: of the current 
quite plainly, and with tho car it is easy to calculate 25) to 
300 and even up to 509 pulsations per minato. — With 
5,009 pole-changes he can determino a slippago of 10 per 
cent quito accurately. Instead of tho telopho:te, any other 
senzitive cirren* measuring instrument miy be use). Eren 
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the smallest slip occurring in practice can be determined 
accurately. We are indebted to Mr. Carl Hering's digest for 
the above abstract. 

Instruction by Correspondence.—The work done 
within a single year by the Electrical Engineer Institute of 
Correspondence Instruction, under the management of its 
president, Mr. Joseph Wetzler, has, says the Electrical 
World, been phenomenally successful. During the year 
Mr. Wetzler has rallied to his service some of the foremost 
electrical engineers in the States as authors of the 
institute instruction papers, and the endorsement of the 
institute and its methods has been universal throughout 
the profession. At the electrical exhibition this year the 
booth of the institute has been made of special interest, 
as usual, by a live exhibit, the chief feature of which is a 
liquid forge in full operation. Once the spectator’s atten- 
tion is engaged by this, he finds himself unconsciously 
taking in a popular lecture on electricity, and before he 
knows “where he is at” he has become a student in 
embryo ready for his first instruction paper. If there 
were more stalls like this in the exhibition, it would be 
hard to overestimate the educational value of the show 
as a whole. Besides distributing its regular literature 
freely, the institute gives away a neat little brochure of 
electrical information, so meaty and useful, it might well 
be called an electrical pocket-book in miniature. The 
public is evidently keen after data on electrical matters. 
It yearns after the ability to size up volts and amperes, 
and desires to substitute sound knowledge for the irrespon- 
sible yawpings of the sensational Press. In other words, 
it craves to be taught. 


Magnetic Decoherence.—Prof. R. Tommasina, of 
the physical laboratory of the Geneva University, contri- 
butes a note in the Moniteur Industriel on experiments 
made by him recently on the breaking up of the adhesion 
in a coherer by means of a magnet. He observed that the 
conductivity disappeared immediately a magnetic pole was 
brought under a coherer, the whole or part of the filings 
of which were forming a compact mass at the time. The 
conductive adherence was only reproduced after the magnet 
had been withdrawn, and after a new electric wave had 
begun to operate. Naturally he endeavoured to utilise 
this observation in order to restore the sensibility 
of the coherer automatically without the help of the 
agitator. He obtained this result by fixing one pole of an 
electromagnet a few millimetres below the filings, the coherer 
being placed in a horizontal position between the two elec- 
trodes. The circuit was formed by an accumulator with 
a resistance and the relay, which served to open and close 
the circuit of the electromagnets. There was also used 
two accumulators and a telephonic receiver, conveniently 
shunted. After being once regulated, he says, the trans- 
mission of the signals was perfect; steel, iron, cobalt, and 
nickel filings were tried for the granulated matter in the 
coherer. The movement of the filings could be followed 
with the naked eye, and the action was of remarkable 
regularity, resembling that of a pulse. Prof. Tommasina 
adds that shaking of the floor, or even of the coherer 
itself, did not in the least affect the working of the 
apparatus. 

Osmotic Theory of the Galvanic Cell,—The 
following is an abstract from the Journal of the 
Chemical Society of a paper by Messrs. Walther 
Nernst and Emil Bose which appeared in the Zeitschrift 
fur Elektrochemie. According to the osmotic theory of 
the galvanic cell, the potential difference between 
a metal and a solution is E = R T/n log C/c. The 
eleetrolytic solution tension of the metal, C, and 
the number of electric charges with which it passes into 


the ionic state, », depend. on the nature of the metal 
alone. By changing the concentration, c, of the metallic 
ions in the solution in any way, the potential difference, E, 
must also be changed. To test this, a mercury electrode 
covered with mercurous sulphate and a slowly-dropping 
mercury electrode, are placed in glass tubes containing 
normal sulphuric acid, and connected by a long, narrow, 
horizontal tube. The tube containing the. dropping 
electrode contains, in addition, two platinum electrodes, 
by means of which any traces of metal may be removed 
from the solution in contact with the dropping mercury by 
electrolysis. The potential difference between the two 
mercury electrodes must be measured by an olectrometer, 
the dropping electrode being polarised excessively readily. 
The highest potential difference observed was 0'443 volt. 
With silver electrodes in 0:01 normal’ hydrochloric acid, 
the acid surrounding one of them being saturated with 
silver chloride, a maximum potential difference of 0:423 
volt was obtained. The results are thus in agreement with 
the theory. 


A Large Gas-Engine.—The Westinghouse Machine 
Company, of Pittsburgh, Pa., have lately devoted much 
attention to the production of large gas-engines. The 
largest engine constructed by them is of 650 b. h. p., and 
is direct connected to an electric generator. It has been 
in operation in the works of the Westinghouse Electric 
and Manufacturing Company, at East Pittsburgh, for over 
a year. This engine has a speed of 150 revolutions per 
minute, and is of the vertical three-cylinder type, with 
two overhanging flywheels. It is direct connected to an 
eight-pole, 400-kw., 550-volt generator, capable of carrying 
30 per cent. continuous overload. In general outline and 
design this engine embodies the main mechanical features 
of the Westinghouse steam-engine. The upright self-con- 
tained construction and the self- ‘lubricating features have 
both been followed. The cylinders. are so arranged that 
with each revolution of. the engine shaft an explosion of 
gas occurs; an electric sparking device, or igniter, causes 
the ignition of the gas. The working stroke of the piston 
alternates, so that an impulse is received with each 
revolution, permitting a very close regulation of speed. 
A sensitive govornor regulates the amount of the explosive 
mixture admitted with each stroke, and thus closely con- 
trols the force of the explosion. The fluctuations from 
overload to no load are not accompanied by the reduction 
in the number of impulses, but by the admission to the 
cylinder of a smaller charge of the explosive mixture. 
The firm has now secured several orders for these large 
engines for direct coupling to dynamos. | 


Block Signalling.—In the last issue of the Wisconsin 
Journal there is a very readable article by Mr. J. P. 
Coleman on block signalling. The author treats the 
matter from a rather historical point, and gives a number 
of illustrations of early methods of block signalling, 
several of which depended on their action on the length 
of time which the advancing train had been past a certain 
point. Mr. Coleman, after describing such antiquated 
systems, goes on to explain the block systems at present 
used on one of the best American railways. In conclusion, 
he points out, much on the same lines as we did in our 
leading article some months ago, that the present method 
of block signalling is wholly dependent for ite efficacy on 
the observation of the engine driver. The author describes 
one or two methods which have been tried for stopping 
the engine in the event of its running beyond an adverse 
signal, such, for instance, as the opening of the air-brake 
vacuum, or even the shutting off of the steam. Other 
systems and modifications have been tried to close 
the engine throttle, or to pull the whistle cord, 
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but the author considers that all such attempts to 
perform the engineer’s duty are not popular, even if pos- 
sible. He predicts that the present generation of 
engine drivers will never tolerate these seeming reflec- 
tions on their ability to handle their engines Mr. 
Coleman does not, howevor, consider the great advan- 
tage which electricity gives to the signalman on the block 
system. With an electric locomotive the whole section of 
a block can be rendered dead from a signal-box, so that 
even if the driver does proceed on to & dangerous section, 
he is warned by the fact that the current is cut off. 


Cardiff Contracts.—The persistent interference by 
the so-called labour party with the freedom of municipalities 
a8 to whom tenders should be given when a question 
involving a trade union rate of wages is concerned, was 
again exemplified last week—this time at Cardiff. It is 
not very long since that at Islington the Vestry inserted 
clauses with respect to the trade union rate of wages and 
penalties for default, both of which had to be rescinded 
before contractors would consent to send in tenders at all. 
It now appears that at a meeting of the Cardiff Electrical 
Committee held last week, a letter was received from the 
Cardiff branch of the Ironfounders’ Society asking the com- 
mittee to give them the name of the firm who received the 
last order for iron posts. From a report in one of the 
local papers, it seems that Councillor Fox took exception 
to the ex parte statements of firms that they were paying 
the union rate of wages being accepted without enquiry, 
and he quoted a case where a firm received contracts on 
their asserting that they paid a fair trade wage and were 
eventually found to be paying a sweating rate. He moved 
that the tender of the firm he mentioned should not be 
accepted until they had before them a list of their rate of 
wages. In reply to Councillor Lewis Morgan, Councillor 
Fox maintained that the onus of proof rested upon the 
tendering firm. In further explanation, Councillor Fox 
said the rate of wages was that accepted by the trades 
unionists in the particular district, and not a rate in opera- 
tion in any other district. Councillor Fox agreed to move 
in Council that in future the rate of wages paid by the 
firm be stated in the contract. The contract has not been 
accepted by the Council, and Councillor Fox will move that 
it be referred back until the information is forthcoming. 


Telephone Call Recorder.—In the light of the 
proposal that subscribers to the Government system of 
telephones will pay a small annual fee, and then a fixed 
charge per message, it is interesting to learn that 70 per 
cent. of the subscribers to the telephone in New York pay 
ona similar basis. In the Electrical Review of New York 
there appears a description of an apparatus designed by 
Mr. H. T. Richards, of New York, for recording the 
number of complete messages which any subscriber sends. 


In certain parts of the day the switch-room operators | 
enlarge on the beauties, advantages, and wonders of this 


are too busy to keep records of messages, and the need 
for a simple recorder is therefore apparent. Mr. Richards 
provides two instruments for each line, one being placed 
at the subscriber's end and one at the exchange. When 


busy, the central operator, before making the connection 
(automatically by her plug or by a push button), projects 
a current, grounded at the central office, through the 
calling subscriber's register, at central, electrically moving 
the register one number ahead, and thence through one 
of the wires composing the pair of the subscriber's circuit 
out to the subscribers telephone. In the subscriber's 
telephone is a circuit breaker, which is normally open, 
but which is closed when tho receiver is removed from the 
hook for purposes of conversation, While the receiver 


is off its support, the change of the position of this support 
puts into operative condition the grounded circuit from 
central and locks the registering mechanism to the receiver 
hook or support, so that when the subscriber, on finishing 
his conversation, returns his receiver to its hook, the 
downward movement of the receiver hook serves to operate 
the subscriber’s register. 
to, after locking the subscriber's mechanism, is grounded 
at the subscriber’s station, thereby completing the circuit. 


The registering circuit referred 


The Electric Furnave.—At a meeting of the Vesey 


Club of Birmingham recently, Sir William C. Roberts- 
Austen, K.C.B., D.CL, F. R S., etc, assayer to her 
Majesty’s Mint, delivered his presidential address, and 
chose as his subject the uses of the electric furnace. 
The meeting was held in the metallurgical theatre of the 


Municipal Technical School. The president briefly sketched 
the progress that has been made from the time of Faraday 


in utilising the intense heat of the electric arc,and described 


the furnace designed by the French scientist Moissan. Sir 
William having explained the commercial use of the electric 
furnace at the Niagara Falls Works for the electrolytic 
reduction of alumina in order to show that the furnace is 
not merely a scientific toy, but a means of utilising the 


illimitable forces of nature, the demonstration was com- 


menced. In a corner of the gallery had been installed an 
electric furnace, supplied by arrangements specially designed 
for the occasion. Manipulated by Dr. Stansfield, the furnace 
was made to fuse and volatilise in succession copper, silver, 
chromium, and cast iron. As the carbon poles were drawn 
apart, and metals began to fuse and then to volatilise, the 
screen displayed colours with which the most gorgeous 
sunset could not vie, from the deepest violet and the most 
intense metallic blue to the most vivid orange and crimson, 
with almost every imaginable combination. On coming to 
the experiment with cast iron, Sir William explained that 
this was the first stage in the artificial production of genuine 
diamonds. Metals in the electric furnace became associated 
with a certain amount of carbon from the carbon poles, and 
consequently are reduced in the form of carbides. ` Cast iron 
80 treated, if suddenly chilled by being dropped into melted 
lead, receives an enormous compression from the contrac- 
tion of the external coat, and the carbon is réleased in the 
form of very minute diamonds. These diamonds, Sir William 
said, had no commercial value, but they were of immense 
geological interest. 

National Electric Light Association. — The 
tweniy-second convention of the above American associa- 
tion was held in New York at the end of May. The presi- 
dent this year is Mr. A. M. Young, and in his address he 
referred to the electric industries of that city in the follow- 
ing words: In opening the twenty-second annual conven- 
tion of your association, I take great pleasure in welcoming 
you to the city of New York. I shall not attempt to 


great city, because you all know it stands first among the 
cities of America, and in many ways is the first city of the 
world. In electrical progress it has no equal. Within its 


a subscriber is desirous of making a call, he calls up | limits are located 35 electric light stations, which furnish 


satel in the usual way. If the number required is not | 


more than 1,000,000 incandescent lights and more than 
30,000 arc lights, and at least 30,000 h.p. in electric 


‘motors. The capital invested for carrying on this great 


business is nearly £40,000,000. It may interest you 
to know that in 1897, in the city of Brooklyn 
alone, there were 10 street railway companies, having 
678 miles of track and a capitalisation of £11,000;000. 
In that year these railway companies carried 223,180,504 
people.” As an example of the rapid growth of the 
electric lighting business, Mr. Young stated that at the 
semi-annual convention of the association, held in New 
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York in August, 1895, the question of large and small 
engines and dynamos was discussed, and the late R. T. 
McDonald, of Fort Wayne, stated his experience at Peru, 
Ind. They were operating a large plant—something like 
165 arc lights—with two large engines and two large boilers. 
After running them a short time, it was found no money 
could be made operating in this way. Small engines were 
substituted, after which the company earned good dividends. 
In some of the large cities at the present time are being 
erected 6,000-h.p. units of engines and dynamos, and in 
most of the electric stations throughout the country large 
engines and direct-connected dynamos are the order of 
the day, and only by their use can the best economies be 
obtained. 


The Telephone Question.—On Friday last a deputa- 
tion from the National Chamber of Trade, representing a 
number of associations throughout the country, who desired 
to support the Government in their efforts to encourage 
municipal corporations to compete with the National Tele- 
phone Company, waited on Mr. Hanbury at the Treasury. 
Sir J. T. Woodhouse, in introducing the deputation, said 
the deputation would not have asked for an interview had 
it not been for the deputation from Liverpool which recently 
waited upon Mr. Hanbury. Those gentlemen represented 
the richer portions of the community, whereas the deputa- 
tion from the National Chamber of Trade represented the 
retail trade. Mr. Hanbury said he was glad to have 
received so important a deputation, which represented 
more than any body which had yet waited upon 
him the desire to popularise the telephone system. 
Everyone admitted that the present state of things could 
not be permitted to exist. He had vainly endeavoured 
to get from those who cried aloud for nationalisation any 
advantages that would accrue from the exchanges being 
nationalised. They had not shown that there were any 
such advantages, but, on the other hand, their action 
would delay the passing of the Bill. The Government 
wanted to throw the service open, and so strongly did he 
feel on the subject, that when the Bill was read a second 
time they would be prepared to carry its proposals very 
much beyond the county boroughs, and practically to 
extend them to all urban sanitary districts. Under the 
present system, the telephone service was limited entirely 
to the richor classes. The deputation, as representing the 
taxpayers of the country, put the whole story into a 
nutshell. They wanted the popularisation of the telephone 
as against the monopoly of the telephone. Hé was very 
much obliged to the deputation for the assistance they had 
given him with regard to the Bill, and they might depend 
upon him to do his very best to push this Bill forward, and 
so render what he thought would be a service to the great 
bulk of the tradesmen of the country. 


A Multiple Energiser Momentum Engine.—The 
technical (?) editor of the New York Herald has discovered 
something at last. Philadelphia is the homo of the 
multiple energiser momentum engine, which, to quote 
our contemporary, “has for its purpose the economising 
of fuel by the ingenious utilisation of Natures own 
power—the power which she has used for ages in the 
spinning of the globe upon its axis. This wondrous 
engine bas been building, piece by piece, for a year, from 
plans that cost 10 years of incessant toil, privation, and 
patience, to say nothing of an expenditure of £18,000. 
The machine in question has for its dominant purpose 
the saving and utilisation of momentum as power, the 
successful. development of this heretofore lost force being 
brought into play by four driving wheels, which revolve 
independently on a shaft, just as a wagon wheel turns 
on its axle. Behind each wheel is à small steam engine, 
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and when one wheel attains a given speed of 190 revolu- 
tions a minute the engine back of it ceases to use steam, 
and the wheel is ingeniously caught by a powerful clutch 
and made to whirl the shaft and its load. The ‘ working 
wheel’ drops its burden at the end of half a second, and 
the little 5-h.p. engine in its rear has a second and a 
half in which to impart to the wheel, which is running 
unreetrainedly on the shaft, sufficient momentum to enable 
it to take up its work again, after each one of the other 
wheels has gone through the same process. It will be seen 
by this that all the diminutive steam-engine is called upon 
to do is to whirl the flywheel it faces to a speed of 190 
revolutions, rest half a second while the wheel takes hold 
to allow the momentum in the rim of the wheel to koep 
the machinery flying, and then get down to work again 
the instant the automatic clutch releases the flywheel.” 
The beauty of the apparatus is only dispelled by the fact 
that the editor has not explained how the power is derived 
from the spinning of the earth. We would suggest that 
the remuneration paid by the proprietors of the New York 
Herald for the article in question should be used by the 
technical editor for a course of lectures in elementary 
mechanics. : 


Electrical Radiations.—We notice in the April 
number of the Journal of the Western Society of Engineers, 
which is published at Chicago, a most interesting paper 
on electrical radiations by Mr. Arthur V. Abbott, C.E. 
Although the author does not advance any striking new 
theories or facts, his historical description of the work of 
various scientists on electrical radiations is clearly put, 
and will be of great service in young engineers. Thus, 
speaking of Hertzian waves, he discusses the relation 
between the dimensions of tbe condensers used in produc- 
ing the discharges from which these waves are set up, and 
explains that, in order to bring the wave-length down to 
that of light, it would be necessary to have spheres the size 
of the ultimate atom to charge and discharge. In his table 
of wave-lengths the order is arranged with the longest length 
of wave at the top, and we should have liked to see in the 
article some explanation as to how the author arrived at 
the upper figures. For instance, he gives the wave- 
length of the magnetic waves from the sun at 1} million 
miles; in other words, a complete vibration extends over 
64 seconds. Again, he estimates the wave-length of a 
flash of lightning at 11,000 miles, which gives 17 vibra- 
tions per second. These figures we do not remember 
having before seen, and we do not see how they have 
been determined. Continuing down the list, the author 
gives the wave-length produced by the discharge of a pint 
Leyden jar as 54ft., while a large oscillator produces a 
wave lft. long. The shortest electrical wave that has been 
given up to the present is said by the author to be one of 
24in. As the wave-length of red light is roughly , 5, 5,5 in., 
there is a great gap between these two. Towards the end 
of his paper, Mr. Abbott considers the efficiency of wireless 
telegraphy by comparing the energy required to produce 
the electrical radiations at the sending station with the 
amount of energy received at the receiving station. The 
figure works out at an efficiency of z5gq¢0000 OF 1 per 
cent. The author points out that while this low efficiency 
is abhorrent to the commercial instinct of the engineer, one 
cannot but be amazed at the delicacy of the apparatus 
which is able to detect such minute quantities of energy as 
are received. On the question of the scope of wireless 
telegraphy, he considers that unless vast improvements are 
made in the efficiency of the oscillator, and some way found 
of concentrating the energy along a predetermined path, 
wireless telegraphy will only be of value in cases where a 
connecting wire is impracticable. 
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INSTITUTION OF CIVIL ENGINEERS. 


SECOND CONFERENCE. 


The second conference of the Institution of Civil Engi- 
neers was commenced on Wednesday, resumed on Thursday, 
and is to be concluded to-day (Friday). The proceedings 
began with an address by the president, Sir William 
Henry Preece, K.C.B., F.R.S., in the theatre of the institu- 
tion, and other accommodation for the various sectional 
meetings was provided at the Institution of Mechanical 
Engineers, the Surveyors’ Institution, and at the Guildhall, 
Westminster. 


CONGRATULATING THE PRESIDENT. 


Sir DoucLAs Fox said that before they had the pleasure 
of listening to the remarks of the president he felt sure 
all of them would realise that it would be very proper and 
very pleasant for them to convey to bim their hearty 
appreciation of the honour which her Majesty had thought 
right to confer upon him. They realised most fully that 
the high honour had been earned by him by a lifelong 
service in connection with the Government. They all 
appreciated what he had done in connection with the Post 
Office and other Government departments, but at the same 
time they could not but appropriate to themselves some of 
the pleasure that the honour had been conferred at a time 
when he represented them as their president. Under these 
circumstances he would ask them by acclamation, and even 
without the formality of a seconder, to convey to their 
president, Sir William Henry Preece, K.C.B., their hearty 
appreciation of the honour which the Queen had thought 
right to bestow upon him. 

The suggestion having been cordially responded to, 

The PRESIDENT, in acknowledging the compliment, 
remarked that that unexpected interruption to the 
punctuality of their proceedings had taken him a little by 
surprise. As they said in the railway world, everyone was 
pon of having a head-light and a tail-lamp. Their Queen 

been kind enough to bestow these two accessories 
upon him. His impression was that it was likely to be 
a very serious taxation. The first effect had certainly 
been a duplication of the number of applications to support 
hospitals, charities, and churches. He would regret that 
if it were not accompanied by something else. They all 
knew that it was the hope of reward that sweetened labour, 
and in the service in which he had spent by far the greater 
portion of his active life a reward of this kind was the only 
one that an industrious worker could get. He found that 
Republicans were just as bad in this respect as elsewhere. 
If they went to France, every man who had made his mark 
was emblazoned with a ribbon, and if they went on the 
other side of the Atlantic he was not quite sure that they 
did not find a small kind of love of titles and conceit in 
the possession of them. However, whether Republican or 
Monarchical, it was something that one might feel some 
pride in having one’s work sanctioned with the seal of the 
approval of one’s sovereign. However gratifying that 
might be, it was not to be compared with the pleasure— 
the absolute and unqualified pleasure—which one felt when 
a mark of this kind was 0 by the approbation of 
colleagues and friends. 


Opening Address of the President, Sir W. H. Preece, 
K. C. B., F. R. S. 


We have gathered together from all parts of the kingdom 
to hold our second metropolitan engineering conference, 
and we welcome here many who temporarily at home 
pursue their ordinary work in distant parts of the Empire 
or in foreign countries. We represent every department 
of engineering practice, and we are here assembled to 
discuss questions of great pith and moment affecting the 
applications of the fundamental principle of energy to 
further the intereste, and promote the comfort, health, and 
happiness of mankind. Engineering does not run in one 
groove, nor are its votaries Chauvinistic. We endeavour 
to benefit every race, and we welcome in our midst every 
nationality. We embrace in our sphere of operations the 
whole world. We desire to make our home in Great George- 


street the Mecca of engineering, and in furtherance of this 
idea I am bold enough to suggest that at the next con- 
ference the council should take measures to secure the 
presence of some of our members, delegated specially to 
represent engineering in our Empire beyond the seas. 

his conference is not international, in the sense of that 
held at Chicago in 1894, or of that which may be held 
next year in Paris; butit may well be imperial. In what 
ever quarter of the globe we find ourselves, membership of 
this institution has become a password ; and the invariable 
support accorded to the institution by its members in 
India and tho Colonies, suggests the desirability of uniting 
them in a definite and formal manner with our p i 
on such occasions as this. 

Conferences facilitate intercommunication among our 
members, and, by bringing us more into personal and 
social relations with one another, promote harmony, allay 
jealousy, and secure progress. Our weekly ordinary 
meetings are especially convenient for those who live in 
London; and the audiences are generally restricted to 
those occupied in the special branch of engineering under 
discussion at the moment; but these conferences, in asso- 
ciation with our annual conversazione and by combination 
with well-arranged excursions and visits to works, tempt 
many to come to Westminster who are rarely seen there, 
and facilitate the interchange of ideas between all the 
departments of our many-sided profession. 

hey disseminate knowledge by exciting discussion and 
extracting opinions from those who have acquired them, 
from the only true master—experience—in every quarter 
of the world. Our weekly meetings receive and discuss 
papers selected from those submitted for approval, often of 
the character of probational essays. They open to the 
young and rising engineer a means of securing the attention 
and the support of the patres conscripit of his profession; 
but tho discussions set in operation in these conferences are 
based on short papers prepared for the purpose by those 
who have been selected as masters of their icular sub- 
jects, and invited by the council to lay the foundation of 
our talks. 

After very mature consideration the council came to the 
conclusion that the objects of our gathering would be best 
secured by meeting biennially. The reasons that led to 
this conclusion aro financial and administrative. If ever 
we secure another building—an event by no means im- 
probable and not perhaps very distant, for the whole of 
this side of Great George-street has been absorbed by the 
new design for Government offices—I venture to hope that 
we shall realise the dream of Sir John Wolfe Barry, and 
bave a hall large enough to hold our annual dinner and to 
receive tho whole of our members and their friends in one 
evening at our conversazione—a hall that will vie in splendour 
with those of the ancient guilds of the City of London. 
No guild and no merchant venturers society ever compared 
in numbers and universality of operations with this insti- 
tution of ours—the home of an association that embraces 
every clime and knits together by physical agencies the 
whole world into one connected whole. Each mornings 
Times is the daily journal of the world ; we learn by our 
work wbat took place yesterday everywhere. 

Now we have to give up our own building to the con- 
versaziones and to throw ourselves upon the courtesy oí 
our friends and neighbours for accommodation for the 
meetings of our various sections. The Mechanical Engi- 
neers have spontaneously offered us their new home, and 
there the sections dealing with machinery and electricity 
will meet. The Surveyors' Institution—before even their 
own formal occupation of the building—have given us the 
use of their meeting and council rooms, where the sections 
dealing with railways, harbours, mines, and metallurgy will 
assemble. The Middlesex County Council have allotted to 
us their Council-chamber and committee-room, where those 
interested in docks, canals, waterworks, sewerage, gasworks, 
and shipbuilding will foregather and discuss. The pro 
gramme shows a plethora of important subjects for discus 
sion. The visits to works will, we hope, provide objects of 
interest and instruction to every visitor. Their popularity 
is shown by the applications which have been received from 
over 1,000 members to take part in them. We are deeply 
indebted to those liberal and hospitable persons who haye so 
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kindly undertaken to meet our wishes in this essential 
feature of the conference. 

We found it inconvenient and unpractical to print and 
circulate the proceedings of our first conference. We already 
receive four bulky volumes every year, and old members 


like myself find it necessary periodically to increase the 


dimensions of our libraries, and would rather experience 
a diminution than an increase in the number of our publica- 
tions. The proceedings of the conference are equivalent 
to one and a half times the bulk of our annual ordinary 
meetings, and comprise three times the number of subjects 
ordinarily discussed in an institution session. The pro- 
ceedings are thrown open to the Press, and we hope that 
the enterprise of those admirable technical papers that 
form such a credit to our industries and such a benefit to 
our profession will, by the completeness of their reports 
and the rapidity of their issue, render full publication on 
our part unnecessary. 

The growth of engineering is illustrated not alone by 
the increasing number of affiliated institutions, societies, 
and members, but by the new fields of application which 
the advancement of knowledge and the progress of civilsa- 
tion are opening up. At the present moment, in 10 distinct 
associations more or less intimately associated with our 
parent institution, there are some 22,700 paying members. 
Science, a much abused term, is the systematised collection 
of the facts and laws of nature, and engineering is their 
1 application to the use and convenience of man. 

here is a great tendency to put the cart before the horse. 
Science has followed, it has not led engineering. It is 
their intimate association which is the foundation of all 
industrial progress. The war of the microbes, the latest 
development of biology, is a consequence of sanitary 
requirements. Our knowledge of the diffusion of molecules 
and the solution of solids have sprung from the investiga- 
tion into the mechanical properties and constitution of iron 
and its alloys, and the disturbances of the ether are 
becoming familiar through the practice of the so-called 
wireless telegraphy. Facts are derived from accident, 
observation, or practice ; laws are the result of research. 
. Engineers have always appreciated science up to the hilt, 
but they wish that its special votaries wore leas dogmatic 
and more modest. 

The fathers of our profession, whose names you see 
emblazoned on our w Smeaton, Cort, Watt, Telford, 
Stephenson—acquired their science by their own researches 
when professors were largely teaching nonsense and text- 
books wero full of orrors. We, however, acknowledge our 
indebtedness to pure science by giving the place of honour 
over this chair to Newton, and by adding the name of the 
most accomplished experimenter of the age, and the most 
modest but clearest expounder of his own great discoveries— 
Faraday. Of the three men who have been raised by our 
Sovereign to the peerage for their scientific attainments, 
we claim two—Kelvin and Armstrong—on our roll, while 
Lister, who belongs to the nation, is also an honorary 
member of our institution. 

The practice of the engineer as the great civiliser has 
been well eulogised by our distinguished honorary member, 
Lord Salisbury. The engineer not only immediately follows 
the military conqueror, but he sometimes even precedes the 
civil pioneer. Mr. Cecil Rhodes is opening up Africa by 
the wonder-working wire.” In a few months there will 
be an unbroken line of telegraph from Cape Town to Lake 
Tanganyika. Peace and goodwill are mossages thus distri- 
buted without fire, blood, or famine. 

Before dismissing you to your different sections to discuss 
the various questions allotted to you, I venture to allude to 
some questions that cannot well be discussed in public, but 
which may form the subject of conversation among us. 
The Lord Chief Justice’s Bill for the suppression of illicit 
commissions is one welcomed by every member of this 
institution, and it is most gratifying to find that no sus- 
picion of improper practice has been adduced against our 
profession. We do, however, hear at times of a dangerous 
border-ground between consultation work and contracting, 
. Which is a pitfall to be avoided and to be surrounded 
by danger signals. Again, occasionally, and, fortunately, 
rarely, we find the diploma of the institution converted 
into an advertisement. This the council strenuously pro- 
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tests against in the best interests of the entire body. The 
examination system introduced just at the epoch of our first 
conference has proved a most unqualified success, and it has 
been welcomed by none more than by those who are sub- 
jected to ita troubles. During the last session 107 candidates 
ed the associate-membership examination, in addition 
to 31 who qualified by passing exempting examinations 
elsewhere, and 65 who satisfied the condition of election by 
theses. Further 53 passed the institution examination for 
studentship, whilet 167 qualified in that respect by passing 
various recognised examinations. The council feel that the 
system of examination has enhanced the intrinsic value of 
the diploma of the institution, and that it has added 
materially to the dignity and responsibility of the pro- 
fession. The diploma of this institution has become so 
valuable and so necessary to the practising engineer that 
occasionally would-be practitioners improperly assume the 
title of member or associate. Fortunately criticism is too 
wide-awake, and the public interest too well served by all 
who are jealous for the prestige of their profession, to 
permit deceptions of this kind to escape speedy detection. 

The position of engineering has rendered it necessary for 
all new universities—and especially for the Imperial 
University of London—to form a faculty of engineering, 
but the council of this institution has deprecated the ides 
of conferring degrees in engineering. Every engineer must 
acquire a knowledge of the scientific principles and mental 
tools that form the bases and aid the operations of his pro- 
fession, but he can be an engineer ouly by becoming an 
expert in ite practice. Examination can test the former 
qualification alone, and this is what we have introduced. 
Practical training is not a matter amenable to examina- 
tion. Hence we consider that degrees in science are quite 
sufficient to signify the successful completion of a 
university career, which should be strictly scientific; and 
that the diploma of the institution should be the criterion 
of that professional qualification which is the result of 
practice. 

And here may I mention that there is a tendency 
observable to avoid the condition that those admitted into 
our junior ranks shall be persons who are or have been 
bond fide pupils of corporate members of the institution. 
Further, no one can be said to be regularly educated as a 
civil engineer unless he has passed through the ordeal of 
the training to be acquired in the workshop and the drawin 
office. It would be well, for the comfort of the council 
if those who rather lightly, and sometimes thoughtlessly, 
sign forms for olection, would first enquire if the conditions 
printed on the back of every form were properly complied 
with. Let us sincerely hope that this conference of 1899 
will be as successful, as pleasant, and as fruitful as that 
which took place in May, 1897. 


The President was cordially greeted on resuming his seat. 

Sir Joun WoLrE Barry, in moving a vote of 
thanks to Sir William Preece, said he was sure they all 
appreciated the many valuable hints he had given them as 
to the objects of their profession and the course they should 
pursue in furthering these. 

Sir EDWARD H. CARBUTT seconded, and the motion was 
carried with acclamation. 

The PRESIDENT briefly acknowledged the compliment. 


Methods of Electrical Transformation. 
BY JAMES SWINBURNE, 


The only transformer to be considered a few years ago . 
was the ordinary stationary alternating transformer ; but 
with modern developments of extra urban supply stations, 
and with general supply systems, the most important 
transformer may soon be one of the numerous forms of 
dynamotor. A system of transformation in the sense of 
the title means a system for transforming energy at the 
power-house to energy delivered to the consumer, and is 
therefore a large subject. | 

The general tendency, or fashion perhaps, for there are 
fashions even among engineers, is to generate triple 
currents, and to transform them into direct currents 
locally. There are other possible systems, however—such 
as generating high-pressure direct currents, generating 
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single or double currente, with transformation into any | a haphazard rule-of-thumb way, without any principles 


sort desired at the supply end. 

As regards the generators, the direct current has the 
objection of high-pressure commutator, and perhaps some- 
what extra cost. The direct current was, however, 
originally put out of the running, because it demanded a 
dynamotor instead of a stationary transformer; but now 
that the rival systems demand the same when direct-current 
supply is contemplated, direct-current generation requires 
reconsideration, at least for moderately high pressures. It 
has never had fair play. The extra cost of the dynamo is 
a small matter, and their efficiency and the efficiency of the 
whele system may be higher. 

The most important question is, in long-distance work, 
the leads, consisting of copper and insulation. All sorts 
of precise statements as to the copper needed by each 
system are made, but such statements are meaningless 
unless the assumptions on which they are based are stated. 

Take first the question of copper only. The first con- 
sideration in a comparison ie, What pressure is to be used ? 
The next, Is it the maximum, the effective, or the mean! 
The third, Is it as compared with the earth or with other 
parts of the circuit? It will be assumed that in all alter- 
nating currents the maximum pressure has to be taken as 
being the critical preasure as regards insulation rupture, 
and especially as regards life. For comparison a set of 
definite cases may be taken, say 10,000 volts and 2 square 
centimetres of copper at a density of 200 amperes per 
square centimetre. 

Case 1.—The system earthed at a middle point, no wire 
to be more than 10,000 volts from earth. The direct 
current is then 20,000 volts and 200 amperes. The single 
alternating has 7,100 each side, the double alternating the 
same, but has its thick wire grounded, and has smaller 
currents. The triple current has a middle point earthed, 
and though its wires never go over 10,000 volts above 
earth, they go more from each other. 

Case 2.—One conductor to be earthed. This is a con- 
dition that may be compulsorily enforced, and practically 
means concentric mains with little insulation on outside 
conductor. In this case the direct current has 10,000 volts 
and 200 amperes, the single alternating 7,100 and 200, the 
double alternating is as before, but the triple current comes 
down considerably. 

Case 3 is where the difference between no two conductors 
exceeds 10,000 volts. In each case the leads have a total 
area of two square centimetres and a density of 200 amperes 
per square centimetre. 

These results may be tabulated thus: 


Case. System. rai Case. System. rates 
1 Direct. 4.000] 2 Double alternating.. 1,650 
1 Single alternating... 2,824 2 Triple .................. 2,824 
1 Double T .. 1,650] 3 Direct .................. 2,000 
1 Triple ................. 5,000| 3 Single alternating... 1,412 
2 Dire 2,000| 3 Double M .. 1,170 
2 Single alternating... 1,412! 3 Triple 2,824 


In all these cases the triple current is best and the direct 
second. 

The next question is insulation, to which little attention 
is generall given. Questions of insulation resietance 
must be discarded as a criterion, and it must be remem- 
bered that the disruptive stress is not uniform throughout 
the insulation. The thickness of insulation has been 
calculated out on the assumption that at no part of the 
dielectric must there be a stress exceeding 20,000 volts per 
centimetre. It is unnecessary to give the calculations. The 
formula comes out 


log R= = + log r, 


where R is radius of insulation, E is the pressure, S the 
maximum stress, and r the radius of the wire. It must be 
insisted on that this is only an assumption. In practice 
cable-makers do not follow such a rule as this. It is only 
true for homogeneous dielectrics. Cable-makers vary their 
homogeneity by the unwilling introduction of spangles and 
other foreign bodies. It is difficult to find out what principles 
cable-makers work on. They indulge very largely in secret 
processes, which is always a suspicious proceeding, and it 
may be hinted by other people that able akor work in 


whatever. Some of the cables shown are caricatures. A 
small solid conductor causes such a sudden fall of potentisl 
at its surface that a larger tube takes a covering of smaller 
diameter. 

These figures go to show broadly that the direct and 


‘single alternating are preferable, as far as cost and con- 


venienceof insulation go, on the assumptionsmade. Distances 
are getting longer and pressures higher, and the cost of the 
cables is a more and more important matter. The cost of 
cables demands the most careful consideration, and it is to 
promote discussion in that direction that these diagrams 
have been made. | 

The whole question of a dielectric hysteresis is left 
out of this consideration. My own experience in this 
direction is with condensers rather than cables; but if 
there had been time it would have been considered too. 
It is important, and this way of losing power is peculiar to 
alternating and multiple currents. 

As to cost of tranaformers, if direct current is needed for 
distribution there is not much to choose; if alternating is 
to be delivered the single alternating system has a clear lead 
right through. 


Diruase. TRiPRA*E. 


e9 c9 d 


6.000 kilowatts. 


DIRECT ARD ALTERNATING. 


4,000 kilowatta, 


D. 1,650 kilowatts. 
A. 2,024 


CAsx 1.—10,000 voLTs FROM EaRTHED Portr. 
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D 2,000 kilowatts. 1,650 kilowatts. 9,824 kilowatts. 
A. 1,412 vs 


Cask 2.—10,000 VOLTS FRoM EARTHED CONDUCTOR. 


e WA 


D. 2,000 kilowatte. 1,750 kilowatts. 2,824 kilowatts. 
A 1.412 92 


Case 3.— 10,000 VOLTS BETWEEN CONDUCTORS. 


As to convenience in measurement and handling, the 
direct current is far ahead, closely followed by the alter- 
nating, and the double and the triple come in a long way 
behind, if at all. Capacity effects and all sorts of inductive 
effects are drawbacks peculiar to alternating and multiphase 
work. They are more troublesome in multiphase work. 
Bare copper conductors ought to be considered with refer- 
ence to incipient discharge at the surface, and waste of 
power in the air. A tubular conductor is thus preferable 
and sometimes necessary, instead of a solid rod of the same 
cross-sectional area. 

Major CARDEW, in opening the discussion, said regarding 
the use of the different systems, it seemed to him that 
nearly all had their proper field. 

Dr. EpwARD HoPKINSON having criticised the author's 
diagrams, said he very much wished that he could explain 
Mr. Swinburne’s figures. 

Dr. A. C. CREHORE was very much indebted for the invi- 
tation to contribute to the discussion, but hardly felt pre- 
pared to do that, as he had not seen the paper until he came 
into the room tbat morning. 

Mr. ROBERr HAMMOND also regretted Mr. Swinburne’s 
absence, as it made it difficult to discuss the paper while 
certain questions were unanswered. From 15 years’ expe- 
rience in single-phase alternate-current working he concluded 
that that system had failed to comply with the requirements 
of power distribution. On the other band, the troubles 
feared in the early days from the use of high voltages had 
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been suecesefully overcome. It was only with respect to 
the motor load that the system was defective. With regard 
to the general question of power distribution by multiphase 
currents, he had had to consider the practicability of such 
schemes in connection with a proposal before Parlia- 
ment. In the case in question, the promoters laid 
stress on the cheap coal they would obtain in a 
central generating station. He had calculated that, in 
order to show 10 per cent. on the necessary mains and 
feeders, £12,000 worth of coal would have to be saved 
annually before any gain would be derived on the distribu- 
tion, Regarding the two-phase system, he thought common 
return should be used, as otherwise there was no saving of 
ier over the single-phase system. 

r. R. E. CROMPTON said that on further perusal of 
the paper he considered that Case 3 was the most 
interesting to engineers. He found, however, that Mr. 
Swinburne's treatment was very incomplete, as he had not 
taken the power factor into account, hence his results were 
only true for non-inductive circuits such as were not found 
in practice. For instance, a power factor of 7 would render 
the three-phase system equal to the direct-current in Case 3. 
He had recently had a conversation with Mr. C. E. L. Brown 
on the subject, and his opinion was perhaps the most 
valuable that could be obtained. Mr. Brown had told him 
-that German and Swiss experience proved that, as far as 
copper was concerned, the three-phaso system and the direct- 
current system were equal. As far as the conductors were 
concerned, bare copper gave no trouble except when exceed- 
ingly high pressures, such as 40,000 volts, were used. Up 
to, say, 20,000 volts, he thought no waste of power from 
static discharges would be found. 

Sir HENRY MANCE considered that Mr. Swinburne's 
condemnation of cable- makers was quite unjustified. They 
did not select their materials at haphazard. With 1,000 
volte direct current at Oxford, seven years’ working had 
shown no deterioration ef the insulation. The only two 
faults which had occurred were due to mechanical defects 
in jointing. It was predicted that they might have elec- 
trolytic trouble, but that had not occurred. In fact, con- 
tinuous currents at 1,000 volts had proved quite satisfactory. 
The whole system had an efficiency of 75 per cent.—i.e., 
75 pi cent. of the current generated was paid for. 

ir W. H. PREECE took serious exception to Mr. 
Swinburne’s remarks about cable manufacturers. He had 
had to order and to maintain a very large amount 
of cable, and had always found manufacturers most careful 
and capable. He suggested that Mr. Swinburne’s expe- 
rience was rather the fault of the parties specifying the 
cable and testing it. He would again emphasise the 
importance of such work being placed in experienced hands. 
With respect to the question of the shortening of the life of 
cables raised by Mr. Cardew, he bad not found any such 
depreciation for any voltage below 1,000. As regarded the 
choice of system, it was impossible to lay down a general 
-conclusion. Each case must be considered on its own 
merits. 

Prof. BoTTOMLEY said he had always found makers of 
cables most careful in their work and anxious to maintain 
its good character. Regarding the life of insulating 
material, Lord Kelvin had recently inspected in Rome one 
of the oldest power distribution systems existing. The 
cables in it were all giving way owing to disintegration of 
the insulation. [Prof. AYRTON said that the cable was 
covered with some special composition, not rubber.] He 
thought that the ageing of the insulation was an outcome of 
the mechanical stresses set up by the alternating currents. 

Mr. E. K. Scorr remarked that the direct-current bigh- 
tension system was greatly retarded by the cost of trans- 
formers, which was so much greater than that of the 
transformers for alternating currents. He suggested greatly 
increased speed as one solution of the difficulty. 

Mr. J. C. VAUDREY considered that the cable question 
was sometimes neglected while all attention was given to 
the generating machinery. That was so in apite of the 
fact that to change the cables was much more expensive 
than to change machinery. It was regrettable that a 
number of cables drawn into cast-iron pipes 10 years ago 
had had to be completely renewed. He gave instances of 
defeots arising in concentric cables which were lead covered 


owing to the action of the soil on the lead. Subsoils con- 
taining slag or salt always attacked the lead in a compara- 
tively short time, and the iron and steel tapes put on to 
protect the lead had in many places a very short life. 
For low-tension work in certain localities he thought that 
bare copper in culverts was difficult to beat. He did not 
think that finality had yet been reached in cable 
laying. 

Me C. E. P. D. SPAGNOLETTI said he was glad to see 
that continuous-current systems were being favourably con- 
sidered by Mr. Swinburne. The commutator trouble was 
the chief ono in this respect. The speaker went on to refer 
to his paper on an equilibrium system of distribution read 
at the conference two years ago. 

Prof. KENNEDY proposed a vote of thanks to Mr. Swin- 
burne, and then called on Prof. Ayrton for his paper. 


Some Non-Integrating Electric Meters. 
BY PROF. WILLIAM EDWARD AYRTON, F. R. S., A. M. I. C. E. 


Materials. — The five most important metals employed 
in the construction of electric meters are copper, iron, steel, 
phosphor-bronze, and some alloy of high resistivity. 
few years ago copper of 98 per cent. conductivity 
(Matthiessen's standard) was considered good, now it is 
stated that copper of 105 per cent. conductivity can be 
obtained commercially from Mouchel, of France. The great 
increase in the electric conductivity has been attributed to 
greater density of the material, but there seems to be con- 
siderable doubt about this, and it is desirable to try whether 
a still further electric improvement, possibly even a rela- 
tively large one, might not be produced by using much 
greater care in removing the last traces of impurities. It 
is also important to find out exactly how the variation of 
resistance with temperature increases with increase in the 
electrical purity. Soft iron for needles of electrical instru- 
ments should have small remanent magnotism and small 
coercive force, while both these qualities should be large in 
steel for permanent magnets. large magnetic improve- 
ment has been effected in commercial soft iron during the 
last few years, and even steel can now be purchased in 
ingots having a far smaller coercive force than the so-called 
“soft” iron practically employed for electric apparatus six 
or seven years ago ; and, by constructing the meter so that 
the magnetic induction is kept low, soft-iron instruments 
may be used for measuring alternating currents and 
pressures with fair accuracy. It should be remembered, 
however, that although the number of turns and tho 
maximum scale reading may correspond with a number 
of ampere-turns which produce only a small induction with 
a sine or a flat wave, such instruments may read wrongly if 
the wave be peaked. A satisfactory compensation for 
variation in the frequency is effected by shunting the 
instrument with a self-induction, and experiments should 
be made to devise some such device to compensate for the 
wave having a peak. The manufacture of steel magnets 
has much improved during the past few years, as indicated 
by :the following results obtained from tests on steel 
magnetised with a force exceeding 200: 

Residual Coercive 


nd magnetism. force. 

1885. Oil-hardened steel tested by Dr. J. 
Hopkinson. ceon 8 . 11,300 ...... 12 

1893. Glasa-hard pianoforte wire tested by 
Prof. Ewing enii 9,500 ..... 45 

1898. Molybdenum steel tested by Madame 
e i e DINE Oeo ce Reda ES — e 85 


This marked increase in the coercive force, which is of 
great importance in preserving the constancy of permanent 
magnet types of measuring instruments, has been brought 
about partly by improvement in the composition of the 
material, and partly by greater experience having been 
gained regarding the proper way of hardening magnets. 
Still greater improvement may certainly be anticipated. In 
instruments employing a spring control, and in which, for 
magnetic reasons, steel cannot be used, phosphor-bronze 1s 
the best elastic metal, but it is far excelled by quartz as 
regards the absence of sub-permanent set. A really satis- 
factory method of coating quartz with even a metallic layer 
of sufficient conductance to serve as the flexible electrode 
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for an electrostatic voltmeter using a spring control is very 
ing 


desirable, but, better still, some metallic alloy 


the mechanical properties of quartz is well worth seeking. 


‘Alloys possessing higher and higher resistivities and smaller 
and smaller temperature coefficients are being constantly 
brought to notice, but no one seems to be seeking for a 
substance with a small temperature coefficient and a small 
resistivity, although that is the kind of substance that is 
needed for many purposes, as, for example, to wind volt- 
meter coils with and the bobbins of moving-coil instru- 
mente used with a shunt for the measurement of large 


currents. 


Galvanometers, —The moving-coil type of instrument has 
effected a revolution in galvanometry, and where low resist- 
ance and short period are desired it greatly surpasses the 
No moving-coil galvanometer, how- 
evor, has yet been constructed that will even indicate the 
existence of the small currents which certain moving-needle 
galvanometers will measure accurately. Development of 
the moving-coil type of instrument is at prenns limited by 

produced by a 


moving-needle type. 


the comparative smallness of the fiol 


permanent magnet, the limiting thinness that can be 


moving-needle type of instrument, it may not be too 
sanguine to look forward to moving-coil galvanometers 
rivalling moving-needle galvanometers for all purposes. 
Ammeters and Voltmeters.—lInstrumente depending on 
the action of one coil on another without iron generally 


use a working field of about 50. Therefore, since the field 


on a central-atation switchboard often exceeds 20, the 
disturbance may be very great. Indeed, the error arising 


from the current in the leads alone of such an instrument 


may be serious. The importance of using copper of much 
higher conductivity than at present obtainable, so as to 


employ many more convolutions of wire without increasing 


either the volume or the resistance of a coil, is here manifest. 
Some soft-iron needle instruments have also fields notexceed- 
ingabout70, and are therefore quite useless for central-station 
work, unless protected inspecial ways with soft-iron magnetic 
shields. The field in which the coil of some moving-coil 
instruments turn is as high as 1,200, and it might be 
expected that small stray fields would produce no error. 
But, as a matter of fact, the iron pole-pieces, and especially 
the iron. core, concentrate the stray field on the coil; so 
that a stray field of only 0:5 when parallel to the field of 
the instrument may produce an error of 0'4 per cent., or 
nearly 10 times as great as the ratio of the fields alone 
would lead one to expect. The employment, however, of 
an astatic pair of narrow coils without an iron core greatly 
reduces this orror. For measuring large alternating 
currents it is desirable to employ a small transformer 
giving à maximum secondary current of some 10 amperes, 
which can be easily led to an ammeter at a safe distance 
from the main cable, and by keeping the resistance of the 
secondary circuit low, the transformation ratio will not be 
affected by changes of frequency. The best way at present 
of measuring small alternating currents is by means of an 
electrostatic voltmeter shunting a non-inductive resistance. 
Electrostatic voltmeters have practically no errors due to 
stray magnetic fields, unless they are rapidly alternating. 
In that case, unless the needle and inductors be properly 
subdivided, eddy currents may be induced and a disturbing 
force introduced. The error due to impedance is practically 
zero, as the capacity of a dead-beat electrostatic voltmeter 
with a 12in. pointer need not exceed about thirty-millionths 
of a microfarad. Pivot friction and brush discharge 
between the needle and inductors introduce the greatest 
troubles, and it is difficult to obtain as much damping as 
is desirable. Coating the inductors with mica, enamel, 
etc., greatly reduces sparking between them and the needle, 
but not the brush discharge with an alternating potential 
difference, and is therefore of little practical use. A better 


ven 
to the strip of metal used for the suspension, and the slight 
trace of magnetism that remains in the so-called non- 
magnetic materials, used in constructing the coil, even 
after the application of the best method for freeing them 
from magnetism. In view, however, of the great improve- 
ments that have been introduced into moving-coil types of 
galvanometers during the past few years, and of the fact 
that a given volume of wire possesses such an enormously 

ter value in the moving-coil than in the ordinary 


former. 


found that there was no ultimate limit in this fati 
had to work to a corrected zero for every observation. 


method of stopping the brush discharge than by immersing 
the whole instrument in oil is much needed. 
Megohm-meters.—Direct-reading ohm-meters, measuring 
up to 50 megohms, are now obtainable, but apparatus is 
o needed to enable the insulation of an electric light 
cable to be tested where laid. At present cable is often 
supplied which, although possessing only a fraction of 
the specified insulation, is passed because suitable testing 
apparatus can be used only in a laboratory. 
y cordial thanks are due to Mr. A. Campbell for 
assistance rendered in the preparation of this note. 


Mr. SYDNEY EVERSHED expressed his concurrence with 
many points raised in the paper. Since 1886 he had 
experimented largely in an endeavour to find iron with little 
coercive force. He understood that Prof. Ferraris had 
discovered some crystals of magnetite which had no coercive 
force, but on obtaining some of these he (the speaker) had 
found they were about equal to ferrotype plate in that 
respect. Iron dissolved in mercury he found to be equiva- 
lent to cast iron, while iron obtained electrolytically was 
worse. Transformer iron he found to be best, and a coercive 
force of 1:5 seemed about the limit. He understood, how. 
ever, that Messrs. Sankey and Co., the iron merchants, 
sometimes found small batches of iron plate greatly superior 
in that respect to others, and this might lead to the dis 
covery of a better material. Prof. Ayrton’s table was 
misleading, as Ewing’s sample of pianoforte wire was not 
chosen on account of maximum cohesion. The permanent 

ets he used had a cohesion of 60. Again, the sample 
spoken of as having a cohesion of 75 had, he believed, less 
permeability. He agreed with the author as to the valu- 
able advances which had been made in alloys with no 
temperature error. The objection to the moving-coil 
of instrument was the weight thrown on the jewelled 
biro Mr. Evershed pointed out that it was exceedingly 
ifficult to polish the centre of the cup in the jewel, and 
that 8 to 10 grains were enough to cause abrasion with 
time. He did not agree with the author's proposal to 
measure large alternating currents by means of a trans- 
The temperature error due to the heating of the 
secondary circuit would cause an error in the result. The 
speaker did not think that electrostatic instruments would 
find favour in measuring voltages of 100 to 200, owing 
to the small forces obtainable with comparatively heavy 
moving parts. The only practical method seemed to be to 
transform up to a higher pressure. With a high-pressure 
electrostatic voltmeter care should be taken that they would 
not be damaged by disruptive discharges at anything like 
normal pressures. 

Mr. R. E. Crompton thought that the author should 
amend his statement by saying that for all practical pur- 
poses suspended coil instruments have superseded those 
with moving needles. He had had no difficulty in obtain- 
ing magnets with a coercive force of 60. Regarding the 
disintegration of the cables, he thought that that was some- 
times explained by the demand for very high insulation 
resistance. A cable which gave the best results in this 
respect when new often broke down first. He would advo 


cate the selection of cables by their durability, and not 


specify such high insulation resistances. 

Major P. CARDEW, R. E., remarked on the difficulty in 
ascertaining if & pu magnet was really going to be 
permanent. Such a test was most important when trying 
electricity meters which 5 permanent magnets and 3 
copper disc as a brake. With respect to the moving-coil type 
of instrument used as an ammeter, great pains should be 
taken to eliminate thermo-electric currents which would 
be set up by difference of temperature at the ends of the 
potential leads. When using electrostatic voltmeters, great 
care should be taken to ensure good contact at the terminals. 
If one connection was slightly loose, it acted as a second 
condenser in series with the voltmeter. He had often 
found a 3 per cent. error from this cause. Respecting the 
fatigue of suspending wires, he had carried out lengthy 
experiments with iridio-platinum which was used for sus- 
pending the Board of Trade 100-volt standard. They 
e, and 


Mr. ROBERT HAMMOND commented on the part of the 
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paper dealing with iron and steel, and asked if the chemical 
analysis was not a guide in selecting the iron for instrument 
work. d 

Prof. A. B. W. KENNEDY did not think they should 
blame cablemakere for what had happened wich respect to 
cables in the past. He believed tbat the trouble was largely 
due to the introduction of mineral water into the rubber 
for mechanical reasons. Unfortunately, this mineral mate- 
rial bad had destructive effects on the rubber, which were 
only made i we: after a very considerable time. 

Prof. W. E. AYRTON, in reply, said he had not been 
speaking on the standard of insulation resistance which 
should be demanded, but had shown by teste that the 


figures guaranteed by the makers were very often not 
obtained. He believed that phosphor bronze was the best 
material for galvanometer or instrument suspensions, as it 


showed less fatigue than any other substance. 


The Relative Advantages of Different Kinds of 
Power for Tramways, Light Railways, and 
Motorcar Traffic, both Heavy and Light. 

BY THOMAS PARKER, M. I. C. x. 


This effort to deal with the subject indicated by the title 
of this paper is intended to induce discnssion ; to obtain 
data of the various methods and points of interest and 
place them on record. 

Horse Traction is the oldest method by which tramways 
have been operated, and there is ample data available. 
Its slowness, the occupation of a great length of the road, 
and the bad sanitary conditions caused by the refuse from 
the animals, the element of risk in the temper of the 
animals, variable cost of food, the yreat destruction of 
the horses by the very heavy work—these facts and con. 
ditions by long usage have become unnoticeable and do 
not appear to come within the scope of public vision, when 
judging of the efforts made by engineers to replace the 
horse by mechanical means. But the always present cash 
quantity has condemned horse traetion on tramways. For 
cost of tramways operated by horses taken under average 
conditions see Table A. 


TABLE A.—Operative Coste of Running One Car Mile by the 
Different Systems enumerated. | 


Eleotric | Liverpool 
Cable. over- | Overhead 
head. | Railway. 


Drivers’ and con.| d. d d d d. 
ductors’ wages. 25 

Generatingstetion| | 
including coal, oil, 
wages, waste, etc.. — —* 0:46 
Repairs, locomotive 


Horse | Steam 
traction.|traction. 


ee ec eeoer seeds 
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e€0006(*009000609000000* 
€ „„ „% „%%% 
e eee 


6 eee 


forage, shoeing, 
attendance,  re- 
newals, eto. ...... 
nagemenb : 
general expenses 


SD | SS ee | ee | eee et 


Carrying capacity. 26 54 | 54 3) 140 
Weight empty...... 2°75 tone| 12 tons 47 tons 4 3 tons 31 tons 


* Could not obtain reliable figures for generating costs. 


Steam is quicker than horses, less costly for resulte, but 
has greater disadvantages—viz, much greater weight, and 
occupying greater length of road, the emission of carbonic 
acid, carbonic oxide, sulphurous acid, steam and smoke 
practically into the dwellings along the route, and among 
the ple, the unsightliness and noise, make its use in 
public streets a painful burden to the community, and, as 
experience shows, not to be borne when better means can 
be found. The objections leave little hope for the future 
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of direct steam-driven tramways. The appended costs are 
taken carefully from practical workings (see Table A). | 

Compressed Air is a more congenial agent, and has better 
prospects of success than steam, if the two had to settle 
their differences alone. It is free from many objections 
compared with steam. There is little interference with the 
pesi ipods p small amount m direct firing makes it 

sible to use only one carriage for motor and passenger ; 
iam need not bé osriiod. The total dead load to passenger 
is in ite favour. It needs frequent stations for supplies, as 
the distance it is ible to run with one store of pressure 
is limited. Its friends are very active at present, and it is 
hoped we may hear their case and obtain some practical 
account of its working. It appears to have higher economy 
than can be obtained by Steam direct. The author has no 
working data he can give. 

Cable.—Endless cable, as a method for driving tramways, 
has high merits in many respecte. It occupies a minimum 
length of road. Its speed is fair. It is free from nuisances 
of steam or horses, and it is handy. Its drawbacks are: 
heavy initial outlay ; its occupation of the street; the slot. 
difficulty, of carrying sewer and other requirements in or 
across the street in which it is laid; the continued noise of 
the running rope under the streets, causing, in some 
instances, considerable depreciation in value of property ; 
the stoppage of the whole system upon the breaking of the 
cable; and the heavy costs attendant upon the system. 
Taking the statisties of installation, there are very few 
cable roads being put down now, and we may accept the 
verdict of the public that the cable has ceased to compete 
successfully with other methods. There are some tram- 
ways being driven by engines working on the car, 
but no reliable eA e data is available. The verdict 
of passengers is that they are required to inhale consider- 


able admixture of coal-gas with the atmosphere in the 


neighbourhood of the cars. 

Eleciricity.— At the present time electricity is, by general 
accord, selected as the best method for driving tramways. 
In electricity we have a very flexible T age which admits 
of great variation of power being used at varying points 
on the same system. There is no nuisance as with steam 
or horses. The minimum length of road occupied ; speed 
can be low for inter-town work and high for suburban 
traffic; cars are easily handled ; energy is used efficiently ; 
maintenance is not excessive; streets are not more occupied 
than simply by the pair of rails, so that taking up streets 
o Tina sewers and pipes, or other needs, is not compli- 
cated. The disadvantage is the conductors being carried 
overhead. Conductors have been used in other forms, 
but it ap fairly settled that the overhead wires, by 
their small first cost, the simplicity and seeurity of insula- 
tion, and the readiness with which repairs can be carried 
out, is accepted, at least for the present. Accumulators 
have been introduced on to cars to carry them ans e 
the crowded streets, being charged whilst in the suburbs, 
running from the line and discharged by inter-town running. 
Accumulators have been installed on their Bournbroo 
section by the Birmingham Central Tramways Company, 
but although still running have not met expectations. The 
loss of capacity of the cell under the conditions of use was 
a great difficulty. The energy required to drive the accumu- 
lator cars was approximately 4:6 horse-power hours per car 
mile, whilst the quantity of energy necessary to drive a 
car of equal capacity with overhead conductors 2:15 elec- 
trical horse-power hour per car mile, the speed being much 
faster and the gradients heavier. | 

Railways, Light and Heavy. Electricity as a means of 
driving light or heavy railways is under best conditions if 
employed for long runs, and under its most inefficient. con- 
ditions when called upon to make frequent startings. 
There is by the steam locomotive practically the same 
energy economy with one journey per day as 50 journeys 
per day. For electricity it is necessary first to put down 
the motive plant, dynamos, and conductors throughout the 
system, and to provide the motors for hauling the trains. 
For lines where few trains are required, electricity does 
not compare with steam, as the capital outlay for running 
a few trains is the same as for running a number. If we take 
a case, say, of two towns 50 miles apart—such as London 
and Brighton—which would support a continuous connec- 
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tion, and by the length of run put electricity under good 
conditions, electricity could give 15 minutes’ interval 
trains, and run at 75 miles an hour, doing the distance 
in 40 minutes by trains of 100 tons, at 23d. per train 
mile, covering costs of power. Such a case sbows how 
completely electricity takes the field under fair conditions, 
and the advantages are not only in point of power, cost, 
and speed, but the track need not be so costly, as the 
weight can be evenly distributed throughout the train, the 
weight of the train being brought in for adhesion and 
traction. A 100-ton train would be equal capacity for 
passengers to a steam train of 140 tons. The cost of main- 
tenance of permanent way and risks would be much reduced. 
If we turn to a case where electricity is under its worst con- 
ditions in comparison with steam, we are able to refer to well- 
matured data. The Liverpool Overhead Railway is such a case. 
It has been running for nearly seven years, and is in direct 
comparison with a number of similar lines worked by 
steam. 

A most important difference between electric motors and 
tbe steam-cylinder when starting into motion is, that in 
the electric motor no effort is obtained unless current is 
passing through the motor, and the torque is pe rtional 
to the quantity, while steam gives its efforts and is liberated 
to exhaust only in proportion to motion. 

Motorcars.—Steam was early in the field, but the require- 
ments needed to make moderate success possible are only 
of modern achievement. The conditions of the vehicle and 
road make still further variation of the boiler, engine, and 
condenser necessary before the steam motorcar can be a 
standardised article of manufacture. With regard to gear, 


steering, brakes, and wheels, there are openings for improve- | 


ments and new applications. There are some good approxi- 
mations to success of the steam type. 

Oil-Cars.— Much has been done to render tolerable the 
close association of passengers with mechanical movements 
and rapid explosions forming the combination we call an 
oil-car. Still much is needed with regard to safety from 
explosion and fire, reduction of vibration, and efficient 
transmission. The prospect is that it may be practical, 
with reasonable first outlay, depreciation, and cost of fuel, 
to run an oil-car successfully for a much less cost than 
horses. The movement has rou ht about great improve- 
ments in the oilengine, but only light oils have been 
successfully used. Electricity is chiefiy used as a means of 
igniting. Speeds of 1,000 revolutions are obtained, or 
500 explosions per minute. 

Electricity. — In applying electricity to motorcars, we first 
met the question of weight of accumulators. This has, by 
improved motors, gear, and accumulators, within very 
recent date been reduced to one horse-power hour delivered 
on to the car at about 56lb. inclusive, so that 5cwt. of cells 
is sufficient to operate a car, as against l6cwt. two years 
ago. Motors, gearing, and methods of steering have been 
much improved. The following data is one of the best 
examples I have had the opportunity of testing : 


Weight of car, complete, without batteries...... 9cwt. 
" Dattere P i 
l! ⁵⁰ vr N 14 „ 
Total weight, with four passengers 20 „ 
Discharge, on level, 12 amperes at 80 volts 9 miles per hour. 
Approximate horse - power . T 1 
Safe dist ane q . 40 miles. 


Mr. THORNEYCROFT, in opening the discussion, remarked 
that the subject which had been brought before them was 
one of very great interest, because he felt convinced that 
steam was going to play an important part on the common 
road. Mr. Parker had referred to the use of steam on 
the roads as emitting gases into the air. He thought that 
that was true in regard to tunnels, but on a road the 
inconvenience of using fire was perhaps not so much 
as that which arose from horses. Electricity, no 
doubt, had very great advantages where they could 
connect the car by means of wire with an engine which 
rested on the ground, but when they had to leave the 
track and goon the common road he thought the figures 
Mr. Parker had given them did not allow sufficiently perhaps 
fer the difficulties which might arise, | ; 


1,200 revolutions. 
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Other speakers took part in the discussion, and were 
replied to briefly by the author. 


Cranes, and the Power to be used with them. 
BY WALTER PITT, MI. C. E. 


For the purposes of this short note, cranes may be 
considered as roughly divided into two classes — first, 
self-contained cranes carrying their own motive power, 
and, secondly, cranes which are actuated by power con- 
veyed to them from a separate generator. The first class 
practically consists of hand and steam cranes, and tbe 
second includes all the various forms of power-transmission 
cranes—such as shaft-driven, electric, and hydraulic. Of 
hand-cranes, it is only necessary to remark bere that, wide 
as is the field of usefulness for moderate sizes, the practical 
limit is soon reached. It may be assumed that eight men 
is about the maximum number that can be put to the 
handles of a single crane; this corresponds to a total 
effective work at the hook of about 15 foot-tons per 
minute; or, put another way, it takes 15 minutes to lift 
15 tons 15ít. high. Speaking generally, for loads over 
10 to 12 tons, & hand-crane is out of place, unless the 
circumstances are very exceptional. 

The steam-crane is undoubtedly the best type to use 
where only a single crane is required, or where several 
portable cranes have to be dealt with whose relative 
positions may be altered within wide limits, or which may 
at some future date be transferred to another site, in all 
these cases the steam-crane has advantages not possessed 
by any other type. It is simple to work, as economical as 
most of its rivale, ready at short notice, and requires little 
permanent work for ite installation except in the larger 
sizes of fixed cranes. When, however, it is a case of an 
overhead traveller, or several fixed cranes, or a number of 
portable craues with a limited range of travel then the 
consideration of other motive power than steam at once 
begins. An overhead traveller is in many cases p 
under cover, where a steam-boiler placed close under a 
roof possesses obvious disadvantages, and in very many 
cases an available supply of power already exists. The 
overhead traveller has therefore always been well adapted 
for driving by transmitter power, and the evolution of the 
power traveller has been roughly as follows: (1) shaft. 
driven traveller; (2) rope driven traveller; (3) electro- 
driven traveller. Shaft-driven travellers work very well 
where the motive power is not too far away, but they have 
disadvantages. The loss in-friction is probably the greatest 
of all systems ; the speed at which the transmitting organ 
(the shaft) can be driven is necessarily very limited, and 
the tumbler bearings are always inclined to be trouble- 
some. 2 T 

For conveying power by direct mechanical means, it may 
be sonsidered an axiom that a quick light drive is always 


| to be preferred to a slow heavy one; and therefore it was 


a decided step in advance when the quick-running rope- 
crane came in, and by a process of the survival of the 
fittest settled down into the well-known type in which the 
driver sits in a cage below the girders and actuates the 
machine by shifting open and crossed belts, the speed 
reduction being made at the crab by worm and wheel. 
The introduction of the electric transmission of power 
marked a noteworthy departure in crane design, and solved 
in a very satisfactory manner all the difficulties previously 
experienced in taking the power from the motor to the 
crane. Electric leads are easy to erect, noisoless, motionless, 
cheap, and by their means power can be conveyed along 
routes that would be quite impracticable by any other 
means, and with very considerable economy. The author 
puts the latter point last, because although users much 
appreciate economy, they appreciate convenience a great 
deal more. Speed and convenience of working take pre 
cedence even of coal consumption. The first electric cranes 
and travellers were worked by a single motor often kept 
running continuously, and the various motions were obtained 
by shifting belts or other forms of friction clutches. Latterly 
the practice has been to use a separate motor for each 
motion. Having got so far, a lesson was taken from tram 
way practice, and series-wound motors were used instead 
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of the self-governing shunt-wound motor previously neces- 
sary. The series-wound motor, with its big starting torque 
and its capability of responding to the driver's views as to 
speed, has much analogy to the engines of a steam-crane 
regulated by the driver’s hand on the starting valve, and 
the writer thinks that it is precisely this possibility of 
using series-wound motors that is the great advantage of 
the single-motor machines. Jib cranes are usually now 
constructed as two-motor machines, one for lifting and one 
for slewing. The subsidiary motions of jib derricking and 
travelling are less often used, and can be well worked from 
the slewing motor by a change of A 

The reduction of speed from motor to first motion shaft 
has been effected in every possible manner. Practically 
two methods survive, worms and cut-gear. The much- 
despised worm is noiseless, and very convenient to appl 
in many cases, and, if properly designed, even a worm will 
turn, and that with a very respectable efficiency. The 
author would remark in this connection that the ordinary 
formulz for worms will, if used with proper coefficients of 
friction, give results well borne out by practice. The next 
important organ in an electric crane is the controlling gear. 
Here the tendency has been lately to adopt liquid 
resistances, and still more recently to use controllers 
which are practically tramcar controllers. It is a striking 
feature of electric crane design that whereas at first the old 
power traveller was the model, the tendency is now to go to 
tramway practice, and there are, in fact, many points of 
analogy between crane and tramway work, especially in 
all that concerns the starting and accolerating conditions. 
In Germany considerable attention has been paid to the 
problem of recovering the energy lost in lowering the load 
by generating current in the motor. Many of these 
arrangements are very interesting, but the writer doubts 
whether here again efficiency of doing the work required 
does not take precedence of current consumption, and for 
quick lowering nothing beats a free barrel controlled by 
a foot-brake. 

The hydraulic crane is too well known to require long 
notice here; it will probably be always with us, but the 
electric crane will be a very serious rival. The electric 
crane itaelf is more expensive, but the generating and trans- 
mitting plant are less costly. Electric cranes are not 
affected by frost, and they also have the good point that 
the maintenance repairs are generally within the com- 
petency of the man who looks after the crane. Of various 
intermediate types of crane, the writer would mention a series 
of overhead shaft-driven travellers driven by hydraulic 
engines from a pressure main, and the result has been 
sufficiently satisfactory to warrant a repetition of the 
design. 

Another example of a different type of motive power is 
furnished by a crane designed by the writer, where a good 
natural supply of water under moderate pressure being 
available, a Pelton wheel was keyed directly on to the 
Pa shaft of the lifting gear, and a cheap and efficient 

ydraulic crane constructed. The author also remembers 
having seen at Bilbao a blockyard Goliath, where an 
electric transmission actuated a direct-acting hydraulic 
lifting cylinder, and there are other variations and combina- 
tions of motive power that may sometimes be authorised 
by the local condition. Speaking broadly, the author would 
emphasise the following points: (1) for single cranes, or 
cranes with a great range of portability, use steam; (2) 
in all cases where the circumstances warrant a central 
power station, or where power has to be conveyed any 
distance, use electricity ; (3) for overhead travellers use 
electricity. 


THURSDAY'S PROCEEDINGS. 


Mechanical Traction by Electricity. 
BY GRANVILLE C. CUNINGHAM, M. I. C. K. 


In the installation of mechanical traction by electricity 
on tramway systems, the point to be considered is how 
this form of traction compares in cost of construction and 
working with that it displaces, and what are the conditions 
that make fora high or a low cost of working. It will 
doubtless be admitted that unless such form of traction 
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were financially superior to other forms it would not be 
adopted, but it will be useful to enquire wherein this par- 
ticular superiority lies, as this indicates the direction in 
which the skill and resource of the engineer should chiefly 
be turned. The cost of constructing and equipping an 
electric tramway system is very much greater than the cost 
of a horse system. The receipts per car mile may not be 
much greater, and with the largely-increased mileage run 
may possibly be even less; therefore, unless the expenses 
per car mile of the electric system are very much less than 
the expenses of the horse system, whence can be obtained 
thelarge additional net revenue required to pay interest 
and sinking fund on the greatly increased capital invested ? 
It is accordingly to this 1 of the cost of electrical 
working that the attention of the engineer should be chiefly 
directed, and the best results in this respect can be obtained 
only by care in construction. 

In the first place, on what item in working cost may a 
saving be looked for? In the matter of wages of men on 
the car, no saving can be effected; two men would be 


needed on the electric as on the borse car, and the electric 


employés may even be expected to require higher wages. 
The maintenance of car-body— painting, Pp and so 
forth—would be practically the same in either case; the 
maintenance of the electric equipment of the car is an 
addition to any expense of the horse system; so also is 
the overbead wire and feeder system ; the maintenance of . 
the track would be greater for the electric system, includ- 
ing therein the bonding. In all these items the cost in the 
total would be greater for the electric than for the horse 
system. There would be some advantage to the electric 
system in being able to run at a higher speed, thus distri- 
buting the wages of motormen and conductors over a 
larger mileage in a day, and reducing the amount of that 
item per car mile. But this 1s not a large amount and 
would not compeneate for the increase in the other items 
mentioned. 

The only item remaining to be considered is the power 
used in the service, and it is in this item alone that the 
saving can be effected. For this reason the powor-house 
on an electric system is the point to which the intelligence 
and skill of the engineer should be mainly devoted. It is 
upon this that the financial success of the undertaking 
depends. If it is carelessly constructed with engines, 
boilers, and appliances that do not ensure a low cost of 
working, then it is certain that but a small profit—and 
perhaps no profit at all—will be realised. It is certain 
that no great financial success will be secured. Everything 
that will reduce the cost of producing the electric current 
should be sought out and applied in the construction of 
the power-house. 

The cost of horse traction—and by this is meant the 
cost of horse keep, wages of grooms, shoeing, veterinary 
expenses, but exclusive of drivers’ wages—may be taken 
as varying from 33d. per car mile in an easily-worked town, 
such as Glasgo, to 5d. per car mile in a hilly and more 
difficult town, such as Liverpool. This is the cost of horse 
traction arrived at from the working of fairly large systems 
showing 7,000,000 car miles annually in Glasgow and over 
4,000,000 in Liverpool. The cost of electric power for 
traction on the overhead trolley-wire system should, with 
economical engines, boilers, and heat-saving i ginge be 
under 3d. per car mile for an easily-worked level town, and 
for a more hilly town with steep gradients but slightly 
over jd. per car mile The cost here meant is the cost of 
all wages, fuel, water, oil, etc., in the power-house, together 
with the cost of maintenance, repairs, and up-keep of the 
plant. The cars driven by this power are those weighing 
about 64 tons when empty, and capable of seating 26 
passengers inside. But in order to ensure this low cost of 
working, every care must be taken in the power-house. In 
choosing its site, it should be placed close toa plentiful supply 
of water, where all that is requisite for condensing purposes 
may be had at a nominal charge, or merely for the cost 
of pumping. A river, canal, pond, or the sea would afford 
what is needed. It should be conveniently situated for the 
supply of coal from railway line, canal, or wharf so as to 
save the charges of handling fuel. One shilling per ton 
saved in cartage would amount to a very considerable sum 
in a year in a large traction station. But, needless to say, 
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the most important matter is the type of engines, boilers, 
and heat-savers to be used. The writer favours low-speed 
(70 revolutions) compound condensing engines, such as are 
built by numerous English firms, boilers of the Lancashire or 
reen’s economisers. A plant of this 
character was constructed and worked under the writer's 
charge on the Montreal Electric Street Railway, with the 
result that the cost of producing current was a little under 
tf per kilowatt-hour, and the cost per car mile less than 

.in the open months of the year, when coal could be 


Galloway type, with 


Obtained for 9s. per ton. 


working. The average for a whole year was only 275b. 
per electrical horse-power hour. 
this is a phenome 


trical 
than those mentioned. Nor is the result to be attributed 
to & very large output; precisely similar results can 
be obtained b 
scale. In the Montreal house there were six 800-h.p. 
engines, and the daily output of current averaged 
45,000 units. But the author has recently obtained 


similar results with a small cable plant on the Birm- 
In 1897 this plant consisted of 


ingham cable system. 
a pair of single-cylinder engines running at 53 revolutions 
of 287 maximum horse-power, with loway boilers, and 
no special ‘heat-saving appliances. It was necossary to 
increase the engine power to meet increased traffic. 


ongines of 400 h.p., running at the same speed as before, 
and obtained condensing water from a well in conjunction 
with a tank and cooling tower. The result was that the 
consumption of fuel was reduced from about 325 tons 
per month, or 8 9lb. per car mile, to 6:5lb. per car 
mile; and the introduction of Green's economisers has 
farther reduced the consumption to 4'7lb. per car mile, or 
to about 3lb. per horse-power hour. On the Birmingham 
. small cable system, the saving does not amount in money 

to a large sum, but on a great electric system running, say, 
7,000,000 car miles in the year, Alb. of coal saved per car 
mile, at 98. per ton, amounts to £5,625 per annum; and it 
is this consideration that gives emphasis to the plea for an 
economical power-house plant. 

To return to the previous line of argument. Note what 
a large saving is effected when a cost of jd. per car mile 
for power is substituted for 5d.; on a car mileage of 
7,000,000 it means no less a sum than £121,250 per 
annum! and indicates the source whence the increase of 
net earnings may be obtained to pay for the heavy cost of 
electrical installation. The whole cost of working a large 
electric system, including working charges of all kinds, 
should be under 5d. per car mile; but this can only be 
obtained with a carefully constructed power-house, where 
the worke cost of the current is cut down to a minimum. 

The limite to which this note had to be confined prevent 
the introduction of any more elaborate figures or statistics 
than those given; but enough has been said to indicate 
that, in the writer's judgment, it is to the power-house that 
the chief attention should be directed in order to ensure 
the financial success of an electric system. Other parts of 
the system claim attention, but it is on this that success or 
failure mainly turns. More money can be lost on the one 
item of power than would pay all the other working 
charges, and whether the high-potential system with trans- 
formers or the multiple-unit system be adopted, the 
successful working ultimately depends upon having engines 
a Sati that will do their work with a low consumption 
of fuel. 


Mr. CLIREHUGH opened the discussion. He said there 
was one thing which had struck him in the reading of the 
paper, and that was the author’s pronounced recommenda- 
tion of low-speed compound condensing engines running 
at 70 revolutions. He thought they would all be very 
glad if Mr. Cuningham would give them one or two 
reagons why he did that. In England we had epent so 


The consumption of coal was 
5˙48lb. per kilowatt-hour, or 2:60lb. per electrical horse- 
power hour, and this was maintained during months of 


It is not pretended that 
ly low rate of consumption. On board 
many of the large ocean-going steamers as low as 1:50lb. of 
coal per horse-power hour has been reached with triple- 
expansion engines ; but the writer believes that few elec. 
wer-houses have been able to show better results 


using similar appliances on a smaller 


The 
author put in a pair of superposed compound condensing 


know of a lower figure than 27 


much for electric lighting purposes with high -speed 
engines, and these were practically condemned from the 
other side of the Atlantic for electric traction by all who 
bad had experience in the matter. He would therefore 
like the author to give them some reasons why the engines 
we had used for electric lighting purposes should not be 
employed for electric traction. 

Mr. H. A. MavoR said it seemed unfortunate that with 
such a very large installation of electric lighting as there 
was at Glasgow, there should be alongside this what was 
likely to become a very large power installation. It 
appeared unfortunate that the two systems should be so 
isolated for several reasons, including, among others, 
economy, supervieion, and the whole question of design. 

Mr. R. HAMMOND said the paper was of great interest to 
him, and particularly that part in which the cost of electric 
traction per car mile was concerned. Speaking ot the 
Leeds tramways, he said that the introduction of electric 
traction had shown great economy. At present there 
were three systems at work in the town, and the 
cost per car mile worked out as follows: horse 
tramways, 10:17d.; steam tramways, 10:33d.; electric 
tramways, 483d. The 4:83d. contained many items which 
were not included in the author’s figures. At Leeds the 
actual cost of generation worked out at ‘6d. per unit, which 
was high when compared with the author's figures of 25d. 
He thought this figure was abnormally low, and would be 

lad if the author would sub-divide the cost into the usual 
pers which were required by the Board of Trade 
in their electric lighting accounts. He would like to 
know how much of the total was due to the cost of 
coal, and how much went in stores, repairs, and wages. 
At Leeds the cost per unit of od. compared favourably 
with that obtained at the electric lighting works, where 
the cost worked out at 78d. The output from the two 
works was practically the same. He (Mr. Hammond) was 
rather inclined to think that slow-speed engines did give 
jupes economy in working than those of high speed. 

e compared Leeds and Bradford with each other, and 
pointed out that both obtained their coal supply from the 
sare coalfield. At Leeds the cost of coal per unit worked 
out at about half that at Bradford, where high-speed engines 
were used. 

Mr. R. E. CROMPTON complimented the author on his 
paper, which was a model of what a communication tos 
conference like that should be. He had every reason to 
believe the Montreal figures, and Mr. Cuningham told him 
that of the cost per unit 17 was for coal, and that all the 
other charges were included in the low figure of -08 per 
unit. That worked out at a very low sum per day for 
the wages and repairs bill of such a large station. With 
regard to the question of high versus low speed engines, he 
had experimented for a long time at Chelmsford, and had 
found that, although the low-speed engine was rather more 
economical in coal, the extra cost of the oil required wiped 
out the saving. On the other hand, a much more skilled 
attendant was required for the low-speed engine. It was 
not fair to compare Mr. Cuningham's figures with electric 
light results, and even when compared with electric 
stations laid down for electro-chemical work he did not 
r unit. In this case the 
cost of coal was lower than at Montreal, working out at 
14 per unit, while oil, waste, stores, repairs, and wages cost 
together 15d. per unit. In this case the plant was running 
continuously for 24 hours. 

Dr. EDWARD HoPkINSON said that although the cost 
per unit at Montreal was 25d., the cost per car mile was over 
'5d., which showed that the cars took rather more than two 
units per car mile. He asked if accumulators were used in 
the generating station, as he had found that these greatly 
facilitated the economical working of the plant. Accumu- 
lators were able to take the small peaks and to even out the 
load. Mr. Cuningham explained that the cars took two 
units per car mile, owing to the heavy grades, which often 
amounted to 1 in 10, and to the high speed of over 
eight to twelve miles per hour on schedule which was 
allowed. He also thought that a considerable amount of 
energy was lost in the distribution system, which was not 
so good as usually required by the Board of Trade on thia 
side. 
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Major CARDEW said it did not follow that the increase 
of speed would mean increase of energy per car mile. 
For a given track there was one speed at which the least 
power was required to drive the car. He quite agreed 
with the conclusions of the author as regarded boilers, but 
he thought that 70 revolutions was a little too slow for the 
engine. He did not think that the units per car mile 
would be increased much owing toa more uniform distri- 
bution of pressure on the return circuit. 

Mr. E. W. MoNKHOUSE thought the figures for cost of 
power had been reduced to their lowest limit. It seemed 
to him that the cost of repairs to the electrical equipment 
of the cars was rather more neglected both in America 
and on the Continent. He gathered from a visit to 
America that the high cost of up-keep was due to 
keeping down the size of the motor and increasing 
the size of the car, and also to infrequent inspection. As 
regarded the leakage question, he had seen two systems 
with a return conductor. One of these was a line 21 miles 
long, in which the third rail was carried on paraffin blocks 
of wood. The leakage on this line was only 14 amperes 
in dry weather, and was not much increased by rain. In 
the conduits he had seen, in which both conductors were 
insulated, the leakage was found to be about half an 
ampere for half a mile of double track. 

r. E. C. GRIMSHAW questioned the author's figures as 
regarded the saving effected by the use of economisers ; 
27 per cent. was a very large amount saved, and he would like 
to know what the feed-water temperature was at the boiler. 

Mr. W. H. PATCHELL referred to the author's larger 
communication to the Institution of Civil Engineers in 
1896. He was particularly struck in that with the low 
temperature of the gases leaving the boilers. It seemed 
to him if the figure given was correct, that the boilers 
were very lightly loaded. 

Prof. A. B. W. KENNEDY remarked that he could 
support the author's figures by others equally as good. 
From a recent tour in America he adduced the following 
average results of the cost of working a tramway line: 
the drivers’, conductors’, and inspectors’ wages came out at 
42 per cent. of the total cost; the generating expenses at 
18 per cent.; the maintenance of the cars at 12 per cent.; 
the maintenance of the line and equipment at 12 per cent.; 
and the general expenses at 16 per cent. With skill these 
average figures could be varied, and he had instances in 
which the cost of power was only 10 per cent. of the 
total. He agreed with Mr. Monkhouse that it was 
in the reduction in the cost of upkeep that savings 
could be looked for. As regards high and low speed 
engines, he did not think there was the least diffi- 
culty in the coal consumption, either on trial runs or in 
regular Non. He proposed a hearty vote of thanks to 
the author for his excellent paper. 

Mr. CUNINGHAM, in reply, said he had personally found 
in America that slow-speed engines were more economical 
than high-speed ones. It was in 1892 that some engines 
running at 250 revolutions were laid down at Toronto, and 
these were put to one side after 13 years owing to the coal 
consumption. He thought that when condensing the con- 
densers acted more efficiently with the low-speed types 
of engines. Leakage was most certainly reduced by the 
use of two insulated conductors in a conduit. As regarded 
the consumption of kilowatt- hours per car mile the 
following figures applied: at Montreal, 2 units; Toronto, 
14 units; Brooklyn, 8 unit; and at Dublin, 9 unit. He 
thought the consumption of coal at Leeds was high. Taking 
the coal at an average price of 7s. per ton, he calculated 
that 8lb. was used per kilowatt-hour. That figure was 
double what it should be. In conclusion, he pointed out 
that the Montreal cost of generation of 25d. per unit was 
obtained from the figures from extended working, and was 
not the result of trial trips. 


Economical Transmission and Distribution of 
Electricity from a Distance. 
BY HORACE FIELD PARSHALL, M.I.C.K. 
In introducing for discussion so broad a subject as the 


economical distribution and transmission of electricity from 
a distance, only a very general statement is possible, since 
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local conditions cause widely different conclusions to be 
arrived at in different cases. The subject may be subdivided 
into: (1) economical generation ; (2) economical trans- 
mission ; and (3) economical distribution. 

1. Economical Generation —There is not much to be said 
on the subject of economical generation, if the electrical 
conditions alone are considered, since the difference in 
efficiency, cost, and maintenance between types of gene- 
rators, whether continuous-current, alternating-current, or 
multiphase, is but small In dealing with multiphase 
transmission, there may arise conditions where the use of 
step-up transformers will be found more satisfactory, com- 
mercially, than the use of generators working at very high 
pressure. 

2. Economical Transmission. —In the transmission lines, 
so far as the cost of conductors is concerned, and the 
efficiency in transmission up to the commercial limit of cost 
of generating or transforming apparatus, there is a direct 
gain in increasing the voltage where overhead lines are 
permissible Where underground cables have to be con- 
sidered, with the present knowledge of cable-making, it 
may be said that 20,000 volts is the safe limit. 

3. Economical Distribution.—This has to be determined 
with reference to the conditions to be maintained in the 
consumer's circuit. These conditions are as to whether 
continuous or alternating currents are most adaptable for 
a particular eet of local conditions, or whether the com- 
bination of both could be made to meet the widest range, 
and finally what conditions as to voltage drop have to be 
maintained. Either for lighting, or in earth returns for 
electric traction, a very small voltage drop only is 
permissible. 

A number of small electric sub-stations will, from a com- 
mercial point of view, be found more economical than would 
be the case if each were to bea complete generating station. 
Sub-station plant can be built free from objectionable vibra- 
tion or noise. It also occupies exceedingly little space. 
For these reasons, it can be located in situations which 
would be impossible if complete generating stations had 
to be laid down. Numerous sub-stations involve lower 
efficiency in transformation, higher first cost of plant, 
and heavier attendance charges. On the other hand, 
a saving is effected both in feeders and distributors, 
and the efficiency of transmission is increased, due to smaller 
feeder losses. Any general rule as to the most economical 
number of sub-stations to employ is impossible. For a 
particular case of fairly uniform distribution over a large 
area at a rate of 1,000 kw. or more per square mile, a 
radius of distribution of half a mile would be warranted 
from economical considerations. Smaller supply densities, 
and in general ununiform distribution, will increase the 
economical radius of supply and diminish the best number 
of sub-stations, With short feeders the further advantage 
is obtained that the feeder drops are smaller, and the con- 
sequent variation of voltage at different parts of the system 
through different feeders loading up irregularly is largely 
eliminated, with consequent simplification in switchboards, 
better service, and more economical running of the plant. 
The arrangement of sub-stations has also to be considered 
in respect to the nature of the load, so that in the case of 
the average load the losses due to friction and hysteresis 
will be balanced against the C? R losses. 

In general, it may be said that single-phase transmission 
has had its day. In any scheme, even though designed 
primarily with a view to lighting distribution, it becomes 
necessary to take into account probable demands for power. 
So far, the single-phase motor has not been a success, and 
in districts where single-phase plant has been laid down 
special arrangements are being generally made for the 
supply of continuous current for power purposes. The 
gradual perfection of the generating apparatus, so that 
current can be obtained reliably at very high voltage, the 
high efficiency of the transmitting mains, together with 
the step-down transformers and rotary converter, and the 
great flexibility of such system, has led many engineers to 
believe that multiphase transmission with rotary converters 
and continuous-current distribution will be the ultimate 
aystem in dealing with large powers over any extended 
area. 

(Continued on page 781.) 
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THE AUTOMOBILE CLUB AND ELECTRIC 
TRACTION. 


The closure of the Automobile Club at the Place 
de la Concorde in Paris is no doubt an unfortunate 
result of the recent ebullition of political rancour in 
the Ville Lumiére. To the untravelled Englishman 
having little acquaintance with the ways and manners 
of the Latin races, it must seem strange that this 
result has been brought about through a publicly- 
expressed solicitude for the welfare of the French 
army on the part of a vice-president of the club, 
who is also one of its founders. But the cry of 
„Vive l'Armée," at the present juncture, may be 
translated as Down with the Republic, down 
with Loubet, down with Dreyfus and all his 
friends!" It has in any case been sufficient to 
occasion the arrest and incarceration of the very 
popular and generally esteemed Comte de Dion, 
& gentleman who occupies the above-mentioned 
position, and who has done much to encourage 
invention in the direction of automotric traction, 
and to render this a fashionable pursuit and hobby. 
Considering that the Count was the only member of 
the club arrested, and that there is no club in Paris 
where politics are less frequently discussed, the 
other members naturally think it very hard that 
M. Cochefert should have affixed the seals of the 
police on the doors of their meeting-place. But 
the reactionaries are making political capital out 
of the event by insisting that the Govern- 
ment have made an irreparable blunder, and 
have seriously damaged in France an important 
and rapidly-growing industry, which needs every 
encouragement rather than the check upon it 
occasioned by shutting up its headquarters. 
We sincerely hope and believe, however, that 
this untoward event, even if M. de Dion should 
not think fit to resign his official position 
in the club, will prove to be only a temporary 
inconvenience to its members; and we certainly 
cannot think that it will be of detriment to the 
growing industries connected with the various kinds 
of autocar. Indeed, if it were not for the inter- 
national competitive trials of accumulators for road 
traction which have been organised by the club, we 
should not be inclined to attach much importance 
to the patronage and requirements of a fashionable 


and aristocratic coterie in their relations to a great 


manufacturing industry. The patronage to which 
this may look forward is that of the commercial 
world, if not that of the million; the requiremenis 
it has to meet are not those of sensational perform- 
ance or vehicular luxury, but those of economy 
and general utility. The true commercial bear- 
ings of automotric traction have, we think, been 
more carefully considered in America than in this 
country or in France. A Chicago manufacturer 
of electric motor vehicles has pointed out that his 
work, and that of other constructors iu America, is 
now directed toward the development and perfect- 
ing of vehicles for general and commercial use, 
instead of to one or two specific forms of so-called 
„machines for amateurs. The prospective 
purchaser," he says, will buy his carriage, not 
because it goes without a horse, not because he 
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wants to be & conspicuous figure in the street, but 
because, on the whole, it is the most economical, 
suitable, cleanly, and rapid means of conveyance 
for himself and his family, and for use in his 
business.” In country districts, there is no 
doubt a sphere of utility for automotric vehicles 
worked by steam or petroleum. But the facts 
that in towns these are altogether objectionable, 
and that, on the other hand, the advantages of 
electrical power are incomparably greater, pro- 
vided & suitable accumulator be forthcoming, should 
have been recognised in practice at least two 
years ago. Many of the steam and oil motors used 
by amateurs are but beautifully-made toys; they 
may produce sensational results, but have no com- 
mercial future to look forward to. Electric motor- 
cabs, under certain auspices, may have failed in 
London ; but, to say nothing of America, they have 
in Paris completely beaten out of the field the 
hackney carriages. propelled by petroleum motors 
which used to be seen in the streets of that city two 
years ago. Several companies have constructed and 
are constructing electrical vehicles for public use; 
and some months ago the Société des Petites 
Voitures announced its intention of ultimately 
replacing all its horse-drawn cabs by electric motor 
carriages. For fire-engines at least, the less cleanly 
and convenient motors might have been considered 
well adapted; but the Paris Fire Brigade, after 
due trial, prefer electric motor traction, and 
intend to adopt it exclusively. The improve- 
ments which have been made, and are being 
made, in accumulators for traction purposes 
would suffice to convert automotric conveyance by 
means of electricity from a probability into a 
certainty. And this progress is certainly due in 
great measure to the Automobile Club of France. 
They showed that, in every respect excepting that 
of long duration, the Fulmen accumulator surpassed 
in its performance anything that could have been 
anticipated five years ago; and, following its lead, 
we have now several other batteries from which as 
much, or more, may be inspected. As we go to 
press we hear that the Comte de Dion has written 
to the Prefect of Police to say that he is willing to 
resign the vice-chairmanship of the Automobile 
Club if by so doing he can pave the way for it to 
obtain leave to reopen its doors. 


THE CENTENARY OF THE ROYAL INSTITUTION. 


The centenary banquet of this institution was held on 
Monday last in Merchant Taylors’ Hall, the chair being 
taken by the president (the Duke of Northumberland). The 
Prince of Wales, the Duke of Cambridge, Lord Lister, Lord 
Kelvin, Lord Rayleigh, and other notable men were present. 

In answer to the loyal toasts, proposed by the CHAIRMAN, 

The PRINCE OF WALES said he considered it a great 
honour to take part in the celebration of the hundredth anni- 
versary of the institution. Although it was nearly half a 
century ago that he and the Duke of Coburg attended 
the lectures given by Michael Faraday, he had not 
forgotten the clear way in which that professor 
explained difficult scientific problems and experi- 
ments. It was now 100 years since Count Rumford 
founded the institution in the same building in which 
lectures were given and work still carried on, in Albemarle- 
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street. Amongst the most remarkable of the discoveries 
with which the institution was associated was that of 
Davy, which had saved thousands of lives, and it was 
needless to speak of the researches of Faraday and of the 
later achievements of Lord Rayleigh, whose lecture on the 
morrow tbey were looking forward to. 

The DUKE oF CAMBRIDGE, in proposing “The Royal 
Institution of Great Britain,” said it was worthy of 
remembrance that the institution of which they were 
celebrating the centenary was founded by an American 
gentleman. It came into existence in 1799, but the 
idea which underlay it was first put forward in 
1753. The object declared was the diffusion of know. 
ledge and the introduction of useful mechanical inven- 
tions, and the means were to be courses of lectures and 
experiments illustrating the applications of science to daily 
life. During those 100 years the march of intellect had 
been rapid, and in the domain of science the Royal Institu- 
tion had made contributions to which they were all deeply 
indebted. As they knew, be was himself a soldier, and 
soldiers owed much to science and to that institution for 
the inventions which had made war, not impossible, indeed, 
but far less likely of occurrence than in former days. They 
were glad to see the Duke of Northumberland in the chair, 
and desired to express to his Grace their heartiest good 
wishes for the prosperity and extended usefulness of the 
great body over which he presided. 

The CHAIRMAN, in ne a said they did not limit their 
interest to pure science alone, but literature and history 
had also been the subjects of admirable discourses by 
acknowledged masters. 

The LORD CHANCELLOR proposed the toast of “The 
Guests,” which was responded to by Mr. S. P. LANGLEY. 

On Tuesday tbe Prince of Wales attended at the 
institution for the purpose of hearing the commemoration 
lecture by Lord Rayleigh. The lecturer began by taking 
the discoveries made ‘and developments introduced by 
Thomas Young in the early part of the century, and pre- 
sented a brief retrospect of his researches. Having 
thus cleared the ground, he exhibited some of the 
most striking of those experiments by which Young 
had demonstrated the results of his historic investi- 
gations. Foremost of these was the wave theory of 
light. As Newton had adopted the corpuscular or emission 
theory, Dr. Young's doctrine encountered strenuous opposi- 
tion, especially from Lord Brougham. It was only after 
its independent discovery and enunciation by Fresnel that 
the soundness of Young's undulatory principle was 
admitted, as it now is universally. He was one of the 
first to state in accurate language the true conception of 
energy as measured by the power of matter in motion to 
do work. The composition of colours, the tides, sound, 
and heat were also among the subjects of his investigation. 
In order, however, to remove from the minds of his hearers 
the impression that Young knew everything, the lecturer 
recalled, amid laughter, the brilliant savanf's surprising 
declaration upon one occasion, that there is no reason to 
imagine any immediate connection between electricity and 
magnetism.” The lecture concluded with some interesting 
examples of instantaneous photography. 

The Prince of Wales then proceeded to deliver the 
diplomas to the distinguished representatives of science 
introduced to him for that purpose. The names of these 
gentlemen appeared in a recent issue. 

The distribution at an end, the DUKE OF NORTHUMBER- 
LAND, in appropriate terms, proposed a vote of thanks to 
the Prince of Wales for bis presence in the chair and the 
warm interest he had manifested in the centenary of the 
institution. The vote was seconded by the DUKE oF 
DEVONSHIRE. 

His Royat HiGHNESS, in reply, said he was deeply 
sensible of the kind words that had fallen from the lips of 
the Duke of Northumberland and the Duke of Devonshire. 
He need hardly assure them that he should always look 
back with the deepest pleasure to the circumstances under 
which he had taken part in the centenary of the Royal 
Institution. Having enjoyed the advantage of listening to 
many great scientific men, who had given lectures in that 
room, he was glad to have had the . of bein 
present and hearing the interesting lecture Lord Rayleig 
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had so kindly given them and witnessing his excellent 
experiments. the Duke of Devonshire had said, theirs 
was a national inetitution. It was self-supporting, and 
during the past 100 years there was no doubt that the 
scientific knowledge which had been acquired through it 
had not only been appreciated by this country, but in every 
part of the world. As vice-patron of the institution, he 
begged to express their thanks to those distinguished 
gentlemen who had come across the water to join them in 
their centenary festival. | 

The second lecture in connection with the celebration of 
the centenary was given on Wednesday night by Prof. 
Dewar, and it was the first occasion at which liquid 
hydrogen has been seen outside the laboratory. 

Prof. DEWAR said his object was to introduce his audience 
to a new instrument of research—viz., liquid hydrogen. 
This he exhibited boiling in a vacuum tube immersed in 
liquid air. They would notice it was a transparent liquid, 
in which there appeared a whitish deposit. This consisted 
of solid air, and it was impossible to avoid its presence. 
A sponge of porous material, soaked in liquid hydrogen 
and brought into a magnetic field, behaved as if it were 
magnetic. That, however, was due to the condensation 
of the oxygen of the air, which, of course, was magnetic, 
and though an observer might in this way be easily deceived 
into thinking hydrogen magnetic, Prof. Dewar said he was 
satisfied that it was nearly neutral or diamagnetic. The 
real temperature of this liquid, he said, was 21deg. on the 
absolute scale. It had taken him nearly a year to come 
to & definite conclusion on that point because he could not 
get any two thermometers to agree. Extraordinarily low 
vacua might be obtained by the use of liquid hydrogen, 
so low, in fact, as to prevent the passage of an electric 
current. 

Lord KRLvIN then moved a vote of thanks, which was 
seconded by Sir G. STOKES. 

Prof. DEWAR, in reply, referred in appreciative terms to 
the part taken in the liquefaction of hydrogen by his 
assistant, Mr. Lennox. For himself, his chief function had 
been to get the wherewithal to carry on the experiments, 
and without the assistance he hac received from numerous 
friends they would have been absolutely impossible. 


THE PRACTICAL TESTING OF ELECTRICITY 
METERS FOR CENTRAL STATIONS. 


BY C. A. L. PRUSMANN, A. M. I. E. E., ASSISTANT ELECTRICAL 
ENGINEER, BRADFORD. 


(Continued from page 591.) 


Instruments.—It was stated earlier in this series of 
articles that two seta of tests are carried out on meters: 
the short time test, the object of which is to arrive 
at the actual accuracy of tbe meter, and the “ front dial” 
test, the object of which is to ascertain that the train of 
wheels is properly in gear with the meter spindle, or what 
corresponds to it, and that the ratio of the gear wheels is 
correct, etc. 

Dealing with the short time test first, what instruments 
do we require? Turning to Fig. 13, it will be seen there 
is an ammeter inserted in circuit between the fuse and the 
connecting bar, and in Fig. 14 a second ammeter connected 
between a second fuse and the horizontal bar of the plug 
board. The object of the two ammeters is as follows: 
The first one is of a different range to the second. Suppose 
small capacity meters are being tested, siy up to 10 
amperes, the two ammeters are left in series, the low- 
reading one being the one used. If, however, meters from 
25 to 100 amperes capacity are being tested, the ammeter 
shown in Fig. 15 is cut out by means of disconnecting 
linke, not shown in the figure, leaving the high-reading 
instrument only in circuit. It is not our intention to 
advocate any particular make of ammeter as being the 
best, as any of the good makers turn out an instrument 
suited for this particular purpose. The essential charac- 
teristics are a clear, well-marked, open scale, a sensitive 
pointer, and an instrument not likely to alter its calibra- 
tion. The Thomson ampere-gauge has been largely used 
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for purpose by the author, with highly satisfactory 
results. 

Ammeters should be provided on all meter-testing 
circuits. The “short time” test circuits are connected to 
the plug-board, to which are connected the standard 
instruments. Thomson balances are undoubtedly the best 
for this purpose. These instruments are so very well 
known, and their high degree of accuracy throughout a 


large range so well established, that they need no 


description. A set of three of these instrumenta, as 
follows, will be found most useful : 


One deci-ampere balance, 1 to 10 amperes. 
One deka-ampere balance, 1 to 100 amperes. 
One hekto-ampere balance, 6 to 600 amperes. 


These balances should be fixed permanently on the 


testing table, and not used as portable instruments. It 
seems unreasonable to expect instruments of this nature 
to stand carrying about 
We 
Thomson balances for measuring the current taken by 
the lamps fixed at a consumer's installations, the balance 
being carried from one place to another. 
or two points relating to the use of these balances which 
are not generally known, and which may with advantage 
be stated. The maximum current for use with the balance 
must never be left on continuously, for if this is done, the 
instrument will heat up to such an extent that the paraffin 
wax used on the coils will melt and run out. 
had occasion to inspect a balance where this had happened, 
and the instrument was certainly somewhat seriously 
damaged in consequence. 
the rated maximum current should be left on the balance 
continuously. 
lifting the movable beam off the suspending ligaments 


as portable instrumente. 


know, however, one engineer who employed 


There are one 


e have 


Nothing over 75 per cent. of 
A further very common mistake is that of 


when the balance is not actually in use. This should only 


be done if there is occasion to move the balance from one 


place to another, but otherwise the beam should be always 
left suspended from the ligaments. There are certain other 
points in the using and handling of these instruments 
which require careful attention. These are clearly set 
forth in the pamphlet brought out by James White, 
Glasgow, relating to Lord Kelvin’s instruments, and which 
well repays perusal. 

Another instrument which may be used as an auxiliary 
standard is the well-known Siemens dynamometer. These 
instruments are very handy and useful, and if a proper 
system of checking them periodically is carried out, give 
entirely satisfactory results. It is therefore necessary 
to compare them from time to time with some more 
permanent standard instrument, such as a Thomson 
balance, or some form of potentiometer, and it may also 
be found necessary to obtain a new constant for the 
dynamometer if the torsion spring has altered in any 
way. These instruments are liable to be affected if 
exposed to currents of air, and are also affected by 
magnetic disturbances. The leads going to and returm- 
ing from the instrument should be run together, straight 
into the terminals. Having now obtained our ammeters 
and standard instruments, which are we to actually use 
in the carrying out of a test? Provided the ammeters 
are frequently standardised, there is no real reason why 
they should not be employed for testing, but there must 
be no doubt as to their accuracy if they are to be used for 
this purpose. Personally we prefer to carry out a test 
actually on the standard instruments if convenient, the 
ammeter simply being used when obtaining the approxi- 
mate right value of current, before commencing the test. 
It is not advisable under any circumstances, however, to 
have only a standard instrument in circuit, as it is then 
possible to let the current value reach an amount far in 
excess of the required amount, due, for instance, to placing 
wrong weights on the balance beam, or other causes of a 
like nature. A direct-reading ammeter should always be 
left in circuit, so that a glarce will show at once what the 
current is, and, if too large, steps can be taken to remedy, 
and prevent accidents. A wise precaution is to connect 
the ammeter only in circuit when obtaining the necessary 
current for a test, by making use of the “through con- 
necting bar," shown in Fig. 14. When this is obtained 
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the plugs must be inserted at different points in the plug- 
board so as to connect the required standard instrument 
in circuit. It will then be found that the current in the 
circuit will have decreased in value, particularly if the 
smaller balance is in use on top load. The current, however, 
can easily be brought up to the required amount by adjust- 
ment on the resistances. Again, first obtaining the current 
should be carried out with the meters to be tested not in 
circuit, particularly with some classes of meters which are 
affected if overloaded. The same result will of course 
follow here: a diminution of the current when the meters 
are connected in circuit, owing to the drop in volts over 
the meters. Finally, then, the point to be obtained is to 
always start with the current below the maximum carrying 
capacity of certain meters and standard instruments, and to 
gradually increase it in value as may be necessary. The 
test can then be commenced without fear of accident. We 
may relate an incident showing how important this is: A 
large number of meters of a certain make were to be 
tested on full load. The current was switched on to such 
an amount as ought to have been safe according to the 
test-room electrician in charge of the test. But, unfortu- 
nately, through an oversight it was very considerably 
over the supposed value, the consequence being that the 
calibration of the whole batch of meters, almost without 
exception, was seriously altered. 

Turning our attention to the instruments required for 
the pressure circuits, all that is required is a really reliable 
voltmeter or two, having a good open scale at and about 
the declared pressure of supply. Two makes of instru- 
ments are in use at Bradford for this purpose—viz., the 
Kelvin electrostatic voltmeters and the Weston circular 
pattern voltmeters. Other instruments which will be 
found necessary are as follows: A low-reading voltmeter 
for obtaining the drop in volts across meters of varying 
sizes and under different loads. The Siemens torsion 
voltmeter is useful for this purpose, and when provided 
with extra external resistance is capable of giving a very 
wide range with great accuracy. 

Like the Siemens dynamometer, however, it requires to 
be checked systematically against some standard, owiny to 
its liability to alter, due to changes in the torsion spring 
and the permanent magnet. Low-reading portable Weston 
voltmeters adapt themselves very well to purposes of this 
kind, reading to two or thrce volts. 

For taking insulation aud resistances a Silvertown 
testing set answers admirably, and the author certainly 
5 to use it rather than an ohmmeter and generator. 

he Kelvin testing set for use either with a battery or the 
town pressure, is a capital instrument for many purposes 
of insulation resistance testing. The great advantage, 
however, of the Silvertown set lies in the fact that a 
Wheatstone bridge is combined with the insulation 
resistance testing portion, and the instrument, which is 
very compact, is therefore capable of serving a dual 
purpose. A certain number of portable ammeters, of 
different ranges, and & voltmeter will be necessary where 
it is required to test meters on consumers’ premises. The 
Weston portable instruments are particularly suitable 
for this purpose. They possess an excellent degree of 
accuracy, they are compact, and of such a type as to 
enable them to be laid flat. Instruments requiring to be 
screwed against a vertical support are not so convenient 
for meter teating on consumers' premises, as it is generally 
easier to arrange the instruments where they can be laid 
on to à table or box. 

This practically completes the list of instruments which 
ought to be found in any well-equipped meter department, 
with one important exception. hat absolute standard 
instrument is to be provided for periodically checking all 
the above-mentioned instruments ? Undoubtedly some form 
of potentiometer. The Crompton potentiometer is the one 
in use at Bradford, and has proved of the very utmost 
value in enabling very accurate and reliable results to be 
obtained. An instrument of this kind with the necessary 
accessories isa somewhat costly affair, but as its range 
and uses are almost unlimited, it is an instrument which 
very soon justifies the outlay. To carry out any electrical 
tests with instruments as to the accuracy of which one 
cannot feel quite certain is a most unsatisfactory state of 


affairs. A test, to be of any value, should give a result 
with which the person in charge of the test is absolutely 
confident as to it being accurate and reliable in every 
respect. To ensure this, very close attention is required 
to be given to detail, particularly as regards accuracy of 
instruments in use, setting of zero, reading of dials, and 
such like points. There is, in fact, no branch of electrical 
work where attention to detail is of such vital importance 
as in electrical testing and measurements. A potentio- 
meter, therefore, should certainly be found in every central 
station, not as being 4 luxury, but an absolute necessity. 
It is not within the scope of this present series of articles 
to go into the uses, the method of fixing up, and practical 
manipulation of the potentiometer. For full information 
on this subject the author would advise a careful study 
of “ The Potentiometer and its Adjuncts,” by Clark Fisher. 

This, then, completes the section relating to instrumenta. 
À few remarks respecting the meter department staff 
may be of interest, after which we may pass on to 
consider the practical testing, and to enquire into the 
good and bad points of different makes of meters. 


(To be continued. 


INSTITUTION OF CIVIL ENGINEERS. 
( Continued. from page 727.) 


The popular formula amongst the more progressive 
engineers is to use multiphase transmission at a periodicity 
of 25 to 50, at from 5,000 to 40,000 volts, according to 
the distance and conditions of transmission. 

There is comparatively little choice between two-phase or 
three-phase currents. The conditions favouring three-phase 
transmission are in respect to the small amount of copper 
required and greater flexibility in the use of transformers. 
Thus, without increase in complication, the three-phase 
system rcquires but three-quarters of the weight of copper 
necessary for two-phase currents, and the transformers 
may be connected for six-phase transformation instead of 
tbreo-phase in dealing with rotary converters—a condition 
very favourable to practical working. 

The theory of the action of the rotary converter has 
been definitely laid down, and there is at the present day 
plenty of experience as to its working in practice. The 
early difficulties experienced have been largely overcome 
by more careful design both in the prime mover and in the 
rotary converter itself. It has been found necessary to 
give attention to the production of constant angular 
velocity in the prime mover. 

In England, on account of the stringent regulations in 
connection with the working of tramways, multiphase 
currents become economical at less distance than in most 
other countries, since the losses due to transformation are 
compensated for by the advantages gained by centralisation 
The only two notable multiphase installations in the United 
Kingdom working are those of Dublin and Middlesbrough. 
There are, however, the greater installations of the Central 
London Railway, the London United Tramways, and the 
Glasgow and Metropolitan. When these are completed, it 
can be fairly said that these installations demonstrate the 
general feeling amongst engineers that the multiphase 
system of generation is the one most likely to give 
economical results even over comparatively limited areas. 


Mr. T. PARKER considered that the paper was wanting 


in definite information and figures, and he regretted the 
absence of the author. He (Mr. Parker) hud had much 


‘experience with iu lend continuous-current machines, 


and had many working successfully up to 2,500 volts. He 
had no doubt but that they could be us d commercially up 
to 5,000 volt pressures. The question of synchronising 
was one which had caused great trouble with alternate- 
current plants, and when considering the type of plant to 
be used by the Midland Company he had fears on this 
point if two-phase working were adopted. In fact, for all 
districts which could be run by 5,000 volts he much 
preferred the continuous-current system. | 
Major P. CARDEW agreed with the author's conclusions 
as far as they went. As regarded the difficulties of 
synchronising, one solution might be to generate continuous 
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current and then transform to three-phase for transmission. 
That would entail one rotary converter at each end of 
the line, but it would render each such pair independent 
of the speed of the others. In reply to Mr. Hammond’s 
query raised on Mr. Swinburne's paper of two v. three 
pbase currents, the two-phase system sbould be worked 
with four wires, so that two concentric mains with outers 
earthed could be used. If three wires were employed, the 
three-phase system might just as well be used. "When 
supplying lamps from a three-phase system, one must not 
split the phases up and try to use one pair of wires only for 
lighting. 

Mr. R. E. CROMPTON commented on the fact tbat for 
electric traction and transmission of power greater distances 
had to be dealt with than with electric lighting. Hence 
the commercial limita of continuous currents appeared to be 
exceeded. Hehad had great facilitiesforstudyingtheadvances 
in pressure in multiphase work, as their late manager, Mr. 
Howard, had obtained important appointments in the States 
and was actually engaged on such work. Mr. Howard 
looked upon the voltage of 40,000 used at the Telluride 
Works as something of an experiment, but voltages of 25,000 
were quite commercial, and used in everyday work in many 
places. The practice regarding the winding of generators 
and motors for high voltages was about as follows: 
machines of 500 kw. output could be successfully wound 
direct to give 10,000 volts, while with dynamos of over 
700 kw. output 15,000 to 20,000 volts could be obtained 
direct. Mr. Howard had laid special stress on the 
freedom from faults in such high-tension generators, 
and had stated that such faults were fewer than 
he had found in low-voltage generators in England. 
One great advantage of the three-phase system 
over the two-phase was in the copper saved, but the 
advantage from the use of six-phase currents in the 
‘rotary converter was also great. Such currents could 
be obtained easily by transformation from tbree phase 
currente. The question arose of whether the system of 
three-phase motors for traction purposes, such as had been 
developed by Mr. C. E. L. Brown, would not ultimately 
prevail. It gave very great simplicity in transmission 
and transformation. Respecting the sub-station question, 
it was not very important whether they were 
spaced one-quarter of a mile or three-quarters of a mile 
apart. In some calculations he had made on a proposed 
electric railway, be found that in spacing the transformer 
stations from tour to seven apart made no difference to the 
cost. 

Prof. R. B. Owens, of the McGill University, described 
the details of several very large plants now being put down 
in the States, in which high voltages and low frequency were 
being used. As regarded the line loss from static discharges, 
that was not serious until 60,000 volts was reached, after 
which it increased very rapidly indeed. There was a 
tendency in certain cases in America to increase the 
inductance of the alternators to such a degree that at short- 
circuit they did not take more than three times the normal 
current, which did not harm them. Then all safety devices 
were dispensed with, and that had proved a great advantage, 
as even if the line were short-circuited, no harm was done 
to the macbine. 

Mr. WILSON raised further points on the synchronising 
question, and pointed out how far the engines affected the 
synchronous running. That was especially the case with 
triple-expansion engines, as the load was not equally divided 
between the cylinders at light loads. 

Mr. ROBERT HAMMOND very much regretted Mr. 
Parshall’s absence while his paper was being read. He 
deprecated the multiplication of sub-stations containing 
running machines, such as was advocated by the author. 

Prof. A. B. W. KENNEDY drew attention to a curve of 
the variation in the price of copper which had been 
prepared by Mr. B. H. Thwaite, from which 
that gentleman concluded that the three-phase system 
had the advantage, and also that aluminium might 
come into use in place of copper. Prof. Kennedy 
said that while continuous currents were most advan- 
tageous for distributing purposes, there were certain 
town districts which would have to be supplied from the 
outside. He thought in this respect that single-phase 


| trodes and in the centre 
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transmission was worthy of consideration, as with & con 
tinuous-current supply on the rotary converter the starting 
trouble was overcome. The system could be arranged very 
simply. He proposed that a vote of thanks be given to 
the author of the paper, which had raised such an interesting 
discussion. 


THE THEORY OF DISSOCIATION AS APPLIED TO 
GALVANIC CURRENTS. 


BY PROF. A. VON OETTINGEN. 


The following paper was read before the Chemical and 
Metallurgical Society of South Africa on Feb. 15. In 
introducing the author to the society the president stated 
that he did not call Prof. von Oettingen their distinguished 
guest because the council bad just elected him an honorary 
member of the society. We are indebted to the Journal 
of the society for the text of the interesting paper, which 
reads as follows : 


The theory of dissociation, which I endeavoured to 
briefly outline at the last meeting, bas had very great 
influence on our conceptions of galvanic phenomena. This 
applies both as regards the conductivity of solutions and 
as regards the phenomena occurring at the electrodes. In 
other words, this theory is concerned generally with the 
electrical pressure caused by the contact of solid bodies 
with solutions and of solutions with one another. 

We may distinguish three kinds of conductivity in 
different parts of a galvanic current as follows: (1) in 
solid conducting bodies; (2) in fluid electrolytes ; (3) the 
transition or transfer of the current from solid to fluid 
bodies, or, inversely, from fluid to solid bodies. 

1. In solid conductors the electricity itself travels from 
one solid particle to anotber, the particles themselves 
remaining motionless. This kind of conductivity is termed 
metallic." 

2. In fluid electrolytes the electricity travels solely by 
means of the ions, the positive electricity being associated 
with the cations and the negative with the anions. 

3. When solid bodies are in contact with fluids the 
whole electric current is sustained by the cations from the 
negative electrode and by the anions from the positive 
electrode. 

I do not propose to deal with the passage of electric 
currents tbrough metallic bodies, but will confine myselí 
to the phenomena attending their entrance into, passage 
tbrough, and exit from fluid electrolytes. 

The basis of all theories of electric currents is Faraday’ 
law that in electrolysis the masses developed at the ele 
trodes are equivalent, and that these equivalents are pro 
portional to the amount of electricity conveyed by the 
current. This law indicates that when a certain intensity 
of current is employed chemical affinity has no influence, 
because the valency of any ion is such as will carry only: 
certain definite amount of electricity. Faraday’s law bas 
been confirmed by Helmholtz with currents of :02 micro 
ampere, which would only yield one milligramme of hydrogen 
in 150 years. Helmholtz, likewise, in a speech delivered 
in London on April 5, 1881, first enunciated the ides of 
the electrical charges of the ions, which charges cannot b 
divided so long as atoms are indivisible. In metallic bodie 
such a limit for a minimum quantity of electricity does not 
exist, or is not known. 

The conception that salts consisted of a combination d 
basic and acid radicles was first suggested by Daniell, but 
was not appreciated until Hittorf, after many observations, 
announced asa new fact that ions migrate with differen! 
velocities. By analysing the electrolytes near the ele 

the was enabled to determine tht 
relative rates of these velocities. Calling n tbe amount d 
migration of the anion and 1-n that of the cation, he cor 
cluded that the ratio of these two quantities is also the 
ratio of the velocity v of the anion to the velocity u of the 


cation. This relation he expressed by the equation, 
u 1-^ 
v usc 


Hittorf also found that the fraction = does not vary with 


THE ELECTRICAL ENGINEER, JUNE 9, 1899. 


the electric pressure nor with the temperature, nor, within 
certain limits, with the degree of concentration of the 
electrolyte. These statements apply only to the ratio u: v, 
each of the quantities u and v depending upon other laws. 
Further advances were not made until means were 


devised of accurately measuring the conductivity of fluids. , 


The discovery of the now well-known telephone method, 
an application of Wheatstone’s bridge with alternating 
currents, is due to F. Kohlrausch. This savant made all 
observations of conductivity with due regard to molecular 
weights, and, in doing so, first expressed the conception of 
molecular conductivity. I sball give one illustration of the 
differences of the figures obtained in this way : 


KCl. -—Conductivity (at 25deg. C.).—— . 
Solution. Specific. Molecular. 
J iei EU. 7 eSiRe a tionaeean 82 7 

NIC —enehss ties *0010. ador deoue 91 9 
N.D- ͤ Zuge apice / PEA SEA 95 8 
I i eretes "01047 — GacvssateeseNeuetiets 1047 
/ S "001147 o eor REESE 1147 
N. 1,000 h .ꝓ "0001198 . 119:8 


Thus Kohlrausch found that the molecular conductivity 
increases with the dilution, whilst the specific conductivity 
is not quite proportional to the concentration ; the figures 
for the conductivity of N. 10 KCI, for instance, are a little 
greater than for that of N. 1 KCl. Molecular conductivity 
invariably increases on dilution, and acquires à maximum 
value with infinite dilution. Calling this maximum L, and 
comparing different series of galt solutions, he stated 


L=u+y, 


that is to say, in very dilute solutions the conductivity is 
the sum of the velocities of the ions, because these carry 
all the electricity and must therefore by addition yield the 
total conductivity. At this time Kohlrausch did not con- 
sider dissociation, but regarded the ions only in Faraday’s 
sense. | 


It is obvious that by Hittorf's equation, -= — and by 


Kohlrausch's equation, u + v = L, the quantities n and I. 
being observed, u and v may be determined. 


(To be continued. ) 


ELECTRIC LOCOMOTIVES IN PRACTICE, AND 
TRACTIVE RESISTANCE IN TUNNELS, WITH 
NOTES ON ELECTRIC LOCOMOTIVE DESIGN.* 

BY PETER MCMAHON, MEMBER. 
(Concluded from page 701.) 


After this, the author works out another design with 
972 conductors in the armature, and calculates the results 
by the same way, and a third design with 1,134 armature 
conductors. Figs. 37 and 38 show the calculated perform- 
ance diagrams of these two motors. These calculations, 
and the reasoning by which the author was led to make 
trial designs, are worthy of most careful study, and we 
regret that our limited space prevents us publishing them 
in full. Having laid down certain conditions, arrived at 
by theoretical reasoning, which govern the design of an 
economical locomotive, the author describes what success 
has followed the putting of some of these ideas into 
practice. 

The motors of No. 3 locomotive, which is of the same 
type as No. 12 locomotive, were rewound with 810 con- 
ductors, or an increase of 50 per cent. on the old winding 
(the old armature, it may be remembered, had 540 con- 
ductors) and was arranged to work with a series-parallel 
controller. The results obtained ty this change are perhaps 
best shown by an inspection of the actual performance 
diagrams " in ordinary everyday working conditions. Fig. 48 
is obtained from a trip between Stockwell and the City, 
and Fig. 49 gives the return trip from the City to Stock- 
well. The speed and current curves taken on the Elephant- 
Kennington sections are plotted in Fig. 50 for Nos. 5 and 
12 locomotives, and show the effect of the alteration in the 
locomotive. 


Paper read before the Institution of Electrical Engineers. 
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In the addendum to his paper, Mr. McMahon gives a 
description and tests of some newer locomotives, Nos. 19 
and 20, which, in view of the heavier trains, it was decided 
to make more powerful. The size of the locomotive cab 
was practically limited to the same overall dimensions as 
the old locomotives on account of local conditions, and it 
was therefore necessary to get larger motors into a cab of 
the eame size. In the old locomotives the magnets are 
very close to the working conductor, and to get more 
clearance a wheel 31in. in diameter was adopted instead 
of a 27in. wheel. This also allowed an armature of larger 
diameter to be used. Each locomotive is fitted with two 


| motors of the four-pole type, the armatures having slotted 


cores and drum winding. The series-paralle] method of 
control is adopted, and in addition to storage reservoirs for 
compressed air for the Westinghouse brake, independent 


| electrical air-compressors are used. The weight of the 
| locomotive complete is about 124 tons. 


Seconds l 
F16. 50. — Diagram showing Difference between Series and Ser les - Parallel Contrul 


The characteristic curves of the motors of locomotives 
Nos. 19 and 20 are given in Figs. 51 and 52, from which 
it will be seen that the tractive force per ampere is con- 
siderably higher than in the case of the old locomotives. 
The “performance diagrams" on the line for a complete 
round trip are given in the paper. These tests were made 
with a three-coach train, and as the locomotives were 
designed for a four-coach train service, they were not 
working under their most economical conditions. The 
results of these tests, together with the previous testa of 
Nos. 3 and 12 locomotives, are given in the following table 
in kilowatt-hours per “ton-mile.” It will be noticed that 
while the energy per ton-mile is practically constant, there 
is an increase in the average speed. 


Number of Kilowatt-hour per Average speed in 
locomotive. ton-mile. miles per hour, 
I2 ise 8 MOTD: ccs 13:62 
„„ Soo A 15 60 
e E :0589.: ur she a 15:86 
9229 EuninE NAN joo X 16 65 


No. 20 locomotive gives the highest average speed, and 
it may be mentioned here that when this locomotive was 
ordered the author was in a better position to specify the 
requirements than when the order for No. 19 locomotive 
was placed. The latter locomotive was nearing completion 
before the former was required, and wheh tbe plans of 
No. 19 were prepared, the author had not gone so far into 
the question of locomotive design. i! 

Locomotive No. 21.— The design and details of this and 
the remaining 11 locomotives wére based upon the result 
of the tests and deductions already mentioned. 

The general appearance and leading dimensions of the 
cab are given in Fig. 57, from which it will be seen that 
the ‘wheels are 31in. in diameter, and the wheel base is 
5ft. 6in. The motors are so arranged that the floor of the 
cab is level, and the driver has considerably more room than 
in the old locomotives. The steel cylinders forming the 
air reservoirs are arranged one on each side of the cab, 
and have a total capacity of 18 cubic feet. Under the 
reservoir on one side are fitted the Westinghouse brake 
cylinder and brake gear connected therewitb, and the 
electrically driven air-compressor ; while on the other side, 
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the switchboard containing the series-parallel controller, 
reversing switch, motor cut-out, and main switches and fuse 
are placed; the regulating resistances are fi:ted directly 
under the air reservoir on this side, close to the controlling 
arrangements. The drawing (Fig. 58) gives the general 
arrangement and details of the motor, which is of the four- 
pole type, with the field-magnet coils on the horizontal 
poles. The magnet is split across the diagonal corners, 
and the brackets carrying the motor bearings are divided in 
halves, so that each part of the magnet carries its bracket 
with it when the halves are scpirated to get the armature 


out. The armature is drum wound, with the conductors in 
slots. The characteristic curves of the motor are given in 
29 
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Fic. 61.— Characteristic Curve, No 19 Loc: motive Motor. 


Fig. 59. A description of the dontrolling arrangement and 
connections is added below. The weight of the locomotive 
complete is about 12} tons. | 

A “performance diagram ” of this locomotive bauling a 
four-poach train is given in Fig. 63, from which it will be 
geen that the time taken to run & level section 2,700ft. 
long is 130 seconds, the current being sbut off 74 seconds 
after starting, the locomotive coasting for 41:5 seconds and 
the brakes being then applied. The watt-hour consump- 
tion for the section is 1,560. If the current is kept on 
until the brakes are applied the section can be run in 
122 seconds, the watt-hours bejng 1,650. This, it will be 
seen, is very similar to the ideal motor, No. 6, referred to 
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a large number of steps. The plain rheostat switch 
used on the old locomotives answered this 

admirably, and in adopting a series- parallel! controller this 
object was kept in view. Further, the drivers were used 
to this class of switching gear, and a series-parallel con- 
troller, retaining the old form of rheostat switch, was 
developed. This series-parallel controller consists of two 
switches operated by a single handle, that part of the 
controller which puts the motors into parallel being moved 
only at predetermined points. Magnetic blow-outa, or 
other spark-killing devices, are not used, the motors being 
put into parallel practically without any flashing on the 
contacts, and not being put back into the series position 
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Via. 52 —Characteristic Curve, No. 20 Locomotive Motor. 


again until the current is switched off the locomotive. The 
drawings (Figs. 60 and 61) show the construction and con- 
nections of this arrangement. It is not necessary to lock 
the paralleling part of the switch to avoid short-circuiting 
when a motor is cut out of circuit, this contingency being 
provided for in the switch ueed for cutting out a motor. 
The contacts for shunting the field at starting are shown 
alongside the parallel contacts. 

This controller was first used on No. 3 locomotive in the 
latter part of 1897, and has since given excellent results, 
having run over 22,000 miles in everyday use. It is fitted 
to No. 20 locomotive, No. 19 being fitted with the Electric 
Construction Company’s controller, similar to the type used 
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FIG. 57.—8ide and End Elevation of Locomotive No. 21. 


in the earlier part of the paper, where the time and energy 
under tbe same condition were 128 5 seconds and 1,267 watt- 
hours respectively. 

Method of Conirol.—In electric traetion with separate 
locomotives tbere are conditions slightly different from 
those where motorcars are used. In coupling-up the loco- 
motive to the train the driver cannot always stop in the 
exact position to enable the coupling to be attached ; and 
it is often necessary to move the locomotive through a 
mere fraction of an inch. Experience has shown that to 
avoid bad flashing on .the controller contacts when a 
current of, say, 100 amperes is suddenly switched on and 
off before the motors have made a fraction of a revolu- 
tion, tbe regulating resistance should be divided into 


on the Liverpool Overhead Railway. The reversing switch 
which reverses the direction of the current in the armatures 
is quite independent of the series-parallel controller, and is 
mounted on a separate base ; there is no mechanical inter- 
locking, as in practice it has not been found necessary. A 
main switch and fuse is also fitted on the same board. 


SUMMARY. 


1. To determine the draw-bar pull exerted by the 
various locomotives and arrive at the tractive resistance 
per ton of train hauled, the dynamometers described were 
designed and constructed. | 

2. The motor and locomotive teste show that at atarting 
only about 73 per cent. of the total tractive effort at the 
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tread of the wheel is given out at the draw-bar, and that the 
loss at starting is directly proportional to the tractive effort. 

3. After the locomotive commences to move, its losses 
decrease until a speed of about nine miles per hour is 
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FIG. 58.— Drawing of No. 20 Locomotive Motor. 


reached, which then becomes fairly constant. But the losses 
are greater for the higher currents. 

4. The resulte of the draw-bar tests show that the 
tractive resistance per ton of train is 40lb. at the moment 
of starting, and that it drops quickly to 10lb. at six miles 
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resistance. Tests show that on a curve of 540ft. radius 


the tractive resistance is doubled, and with sharper curves 
the resistance is still further increased. 

6. A comparison of the performances on the line of 
Nos. 12, 15, and 17 locomotives shows that the tractive 


i, 


"ow 


Pounds af Cread of x^ 
* 
7 
i. f À "hà 


HE 
TA A 


[ a 
7 a 
1 


2217 
RE 


À : t 
H $ 2 
* Z, Cd 
RA TILL 
SB. : " 
erede n , e ee eee 


ie 
12 


EZ 


N?) 
LILLI A 


ULLA 


Abo EE S ud 
t mepa 
iii iii 


ils : 
Pe] LIO HUNE. 
Madian a 


Fig. 60. — Drawing of Series-Parallel Controller. 


force per ampere has an important bearing upon the ener 
consumed for a given section. 
ite low tractive force per ampere, takes 26 per cent. more 
energy than No. 15 for the shortest section, while on the 
longest section this increase is reduced to 6 per cent. For 
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FIG. 61.—Diagram of Connections of Series-Parallel Controller. 


per hour; between six and thirteen miles per hour the 
resistance remains fairly constant, and then continues to 
rise almost proportionally to the speed until a speed of 
26 miles per hour is reached, when the resistance is about 
21lb. per ton. | 

- 5. Curves have a very important effect on the tractive 


longer sections still, probably No. 12 locomotive would he 
more economical than No. 15. The calculated performance 
diagrams for sections of 2,700ft., 4,000ft., and 5,280ft., 
with motors having different values of tractive effort per 
ampere, again goes to prove this fact. 


7. Although there is a great difference in the energy 
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drawn from the line by the three locomotives, Table 
No. XIIL shows that their efficiencies are not widely 
different. This table also shows the alteration in efficiency 
of No. 3 by rewinding and adopting the series-parallel 
method of control. 

8. With plain series method of control the value of the 
starting current has not much effect on the total energy 
consumed for a given section, as shown by the experiments 
with No. 15 locomotive (Table I.). With the series-parallel 
method there is, however, a very great reduction in the 
energy consumed by adopting high starting currents. The 
calculated performance diagrams (Figs. 52 and 33), show 
that by altering the value of the starting current when the 
motors are placed in parallel there is a saving of 24 per 
cent. in time and 11:5 per cent. in watt-hours. 
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QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu. 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule: must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
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FIG. 63.— Performance Diagrams, Two Motor and Four -Motor Equipments. 


9. Diagram Fig. 41 shows that theoretically a bigher 
rate of acceleration at starting is the most economical 
method of running a short section. The highest rate 
taken is 1'46ft. per second per second, the lowest that ip 
was possible to adopt being 0°417ft. per second per second 
The latter rate requires 27:6 per cent. more energy than 
the former to run a 2,700ft. section. 

10. Diagram Fig. 41 shows that the acceleration at 
starting should be uniform, and to arrive at this in the 
caleulated performance diagram the motor fields were 
successively shunted during the starting period. The per- 
formance diagrams (Figs. 40 and 42) show the effect of 
shunting the field during the running and starting periods. 
For the same motor running a 2,700ft. section there is a 
gain of over 8 per cent. in favour of the latter method. 
Experiments with No. 15 locomotive show that by shunting 
the field during the running period the energy consumed 
was increased by about 50 per cent. without corresponding 
gain in time. Figs. Nos. 67 and 68 show the effect of 
shunting the field of No. 19 locomotive at starting. 

11. By tiying different numbers of conductors and 
armature lengths the kilowatt-hour consumption for a 
2,700ft. section was reduced from 1,905 to 1,550, as shown 
by the various performance diagrams and Table XIV. The 
net result of the investigation resulted in the design of 
No. 21 locomotive. 

12. Calculation (Fig. 63) and tests show that a high rate 
of acceleration and a fair amount of coasting is a more 
economical method of running a short section than very 
rapid acceleration, necessitating the use of large currents 
for a few seconds and coasting for a large percentage of the 
time. The reduction in kilowatts per ton-mile gained by 
very rapid acceleration is deceptive, and must be considered 
in connection with increased cost of plant and the cost per 
kilowatt-hour. 


may be sent at any time. Answers must be written on 

oue side of the paper only, and should be kept as concise 

as possible. 
QUESTIONS. 

173. Describe some practical method of measuring the efficiency 
of a transformer. Suppose that on connecting the 
terminals of the secondary to a wattmeter you obtain no 
reading, while at the same time an ampere-meter in circuit 
indicates a considerable value for the current, to what 
oU you attribute this, and how would you remedy it! 
C. J. 


174. What devices do you consider the best on traction switch- 
boards in order to (1) protect the machines from short- 
circuit ; (2) to protect the board from lightning 1—F. B. A. 

[N.B.—If Mr. J. Howard, who wrote to us respecting 
some answers to questions, will forward his full address 
we shall have pleasure in sending to him a letter which 
has failed to reach him at Soho-road, Birmingham.— 
Ep. E. E.] | 
ANSWERS. . 

Question No. 167. — What is the best arrangement for ensuring 
that à large motor connected to supply mains cannot be 
pus in or out of circuit so rapidly as to affect the adjacent 

amps? 

Best Answer to No. 167 (awarded 108.) .— The best arrange- 
ment theoretically to prevent the switching on and off of 
large currents for motors from seriously disturbing the 
lighting arrangements is to have separate circuits for power 
and lighting Ln by entirely different generators, but 
except in small installations this is generally impossible, 
and motors and lighta are worked indiscriminately from the 
same source. Assuming that a large motor is to be switched 
into the circuit, it is evident that if the full current of the 
motor is allowed to pass at the instant of closing the switch 
very serious diminution of voltage will be the result. The 
motor and its appliances must be so arranged, there 
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fore, that the full power of the motor is not demanded 
at once, but that the current which passes is small 
at first, and is slowly increased by small increments, 
the successive increments taking place at such intervals as 
will allow the voltage of supply to recover before the next 
increased demand is made. It is evident that the smaller 
the increments of current at each successive point, the 
more quickly may the following point be passed to. But, 
speaking roughly, the total time occupied in rising from 
the minimum current to the full working current will be 
the same whether the increments be large or small. So 
much, then, for switching the motor into circuit. A similar 
reasoning applies to the switching out. The current must 
not be diminished to zero instantly, or a dangerous increase 
in the voltage of supply would take place. Hence the 
diminution of current must again be by successive decre- 
ments at definite intervals of time. 

There are then three points to consider—namely, the 
possibility of arranging (a) that the initial current passing 
through the motor shall not exceed a certain definite 
amount, and shall not increase by more than a certain 
amount at a time; (b)that these increments. shall take place 
at such an interval as may be long enough to allow the 
supply to accede to the demand and recover its stability ; 
(c) that the decrements of current on stopping the motor 
shall likewise be small, and shall not follow one another so 
quickly as to remove the total load in too short a time. 

With regard to a, it is evident that the ohmic resistance 
of the motor, when standing still, is much too small to be 
sufficient to fulfil the condition laid down ; it would allow 
a very large current to pass, which would no doubt 
gradually diminish to the safe working current of the 
motor, but would cause much too large a “jerk.” As the 
motor resistance remains constant, it is evident that to 
diminish the starting current, the volts at the motor 
terminals must be diminished. In other words, the motor 
must have resistance inserted in the circuit in series with it ; 
and the amount of this resistance must be such that, along 
with the armature resistance, it will be sufficient to allow 
the stated minimum current to pass. If the motor started 
light, this current might be sufficient to run it up to full 
speed, in which case all the resistance might be cut out at 
one operation ; but as few motors are certain to start light 
always, it would not be always convenient to cut out the 
resistance at one step, as this would allow the “ short-circuit " 
current to pass through the motor which had not started 
at once. Hence the resistance must be cut out gradually. 
This is done by dividing the resistance into à number of 
parts, and arranging that the parts shall be successively 
cut out of circuit by the motion of some convenient switch 
mechanism. This happens when the resistance ig in the 
form of coils of wipe, as is very often the case. When 
the resistance is in the form of a liquid, the effective 
length of liquid is reduced by the motion through it 
of some suitable dipper towards a point at the opposite 
end of the liquid to that from which it started, which point 
it finally touches, and so cuts out all the liquid from the 
effective circuit. Innumerable types of switches have been 
devised with more or less successful results. A description 
of them would be out of place here. The principle of 
them all is the same—namely, to gradually allow the motor 
to take its full current. In the case of a liquid or similar 
switch, the increments of current are infinitely small, because 
the resistance diminishes through all values from the 
maximum down to the armature resistance. But in other 
cases, where definite steps must be arranged, the ques- 
tion arises as to how many are required, and what their 
relation must be to one another to comply with the regula- 
tion that the increments of current may be conveniently 
small. For a discussion of this question of the ohmic 
sizes of successive steps reference may be made to ques- 
tion No. 161, answered in your issue of May 19, in which 
it was shown that each step when cut out should diminish the 
total resistance in a geometrical progression —i. e., by a 
constant ratio. As to the number of steps, the larger this is, 
the smaller will be the successive increments of current. But 
a point is reached, depending on the conditions of working 
of the motor, after which the increase in the number of 
steps yields a very small advantage as regards diminution 
of increment. Each case therefore should be considered by 


itself, and arranged accordingly. So much for point a. 
Points b and c may be now briefly noticed. 

As regards the diminution of current mentioned in c, it 
is clear that the same resistance which was originally 
inserted in circuit and then gradually cut out to start the 
motor may be used for stopping by having the steps 
gradually reinserted in the circuit. This will cause the 
resistance to increase in geometric ratio, the smaller coils 
being inserted first —i. e., those cut out last in starting—and 
this, according to Question 161, is the correct method. 
This may be managed by moving the switch back again 
over the previous contacts in the reverse direction, or, in 
the case of switches where this backward motion is impos- 
sible, by moving the switch forward over a further set of 
contacts, connected up in the opposite direction to the 
same resistance as was previously used. The current will 
diminish to the minimum value allowed for starting, after 
which the circuit may be safely broken. 

The only point remaining is the question of the interval 
of time allowed between the successive increments or 
decrements of current. It is quite possible to describe 
all the inventione, patented and unpatented, wise a 
otherwise, which have been evolved to do this “ perfectly.’ 
It does not seem to be sufficient to assume that the men 
who start up large motors are capable of remembering to 
move the switch slowly: and hence the ideal which has 
been formed in the mind of the inventor is one which may 
be described by the somewhat irreverent phrase, You 
touch the button, we do the rest —“ we," of course, being 
the inventor and his switch. And hence innumerable 
arrangements have in this case also been devised—dashpot, 
ratchet gears, worm gears, short-circuiting press buttons—a 
simple trigger motion which starts the whole arrangement 
and allows it to go on quite independent of the operator— 
spiral springs, flat springs, and numerous others of a like 
kind, all designed to start the motor sufficiently slowly. 

To sum up, then, the requirements necessary for the 
conditions of the question are: to start à motor, resistance 
must first be inserted in series with its main circuit, and 
then gradpally cut out in successive steps, divided up in a 
particular way. To stop, these should be reinserted one by 
one, and then all cut out at once. This insertion and 
removal of successive steps must be done slowly, the actual 
rate depending on the number of steps and the size of the 
motor in the particular case under consideration.—T. C. 


Question No. 168.—The two mains from an alternating-current 
system of supply are carried into a house through two 
separate steel conduits. When many lamps are turned on, 
the drop in pressure is so great as to be altogether 
inadmissible. The same mains are then put together in a 
single steel conduit, when no such drop occurs. Explain 
this. 


Best Answer to No. 168 (awarded 10s.).—The effect is 
entirely explained by the fact that the inductance of the 
circuit, and consequent inductive drop in volts, is many 
times greater in the first case than in the second. The 
inductance of a circuit is determined by the number of 
magnetic lines of force looped with it when unit current is 


Fic. 1. 


passing. Now, in the case of the two separate steel 
conduits, it is evident that there are two completely closed 
iron circuits as well as an air circuit (of more or less 
magnetic resistance, according to the distance between the 
two wires) looped with the wire circuit (Fig. 1). On the 
other hand, when only one conduit is used there is no 
complete wire circuit for the magnetic lines, but only one 
consisting partly of air and partly of iron (Fig. 2). A 
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numerical example will best show the great difference 
between the two cases. Consider a circuit 100 yards long 
(200 yards of single lead) carrying 20 amperes at a 

riodicity of 100 per second, rur in steel piping 1}in. 
internal diameter and gin. thick. 

1. When Two Conduits are used (Fig. 1).— We can neglect 
the air path in this case and consider only the two iron 
paths. Each path has a mean length in the direction of 
the flux of lgin.x r=65:lin.; therefore the maximum 


ampere-turns per lin. length are = 5:5, which 


20x V2 
corresponds to a flux density of about 25,000 C. G. S. lines 
per square inch, and the total section of the two steel 
paths 100 yards in length is $x 100 x 36 x 2 — 900 square 
inches, giving a total maximum flux of 900 x 25,000 
= 22,500,000 C.G.S. By the ordinary transformer formula 
this corresponds to 4°44 x 100 x 22,500,000 x 10-5 — 100 
back volte due to inductance. These volts will be in 
quadrature with the volts at the lamp terminals. Suppose 
the lamp volte are 100, then the voltage required at the 
generator end of the line is found from the diagram (Fig. 3) 
to be 140 volts, or a drop in the line of about 29 per cent. 


Inductive Back 
vo lis. 


Lam Voltage 
Fic. 3. 


Fio. 2. 


2. When both Lines are run in One Conduit (Fig. 2).— 
In this case the resistance of the iron part of the etic 
circuit can be neglected, and only the resistance of the air 
path between the two wires need be considered. Suppose 
the average distance apart of the two wires is lin., and the 
average length of the air path from iron to iron is also lin. 

20 x 72 

5152 x lin, 
C.G.S. lines per square inch. And the average section of 
the path is lin. x 100 x 36 = 35,600 square inches, giving a 
total maximum flux of 3,600 x 90 = 325,000 C. G. S., which 
corresponds to a back voltage of 14 nearly, and this would 
cause a quite negligible inductive drop compared with the 
29 per cent. with the other arrangement. 

his comparison shows that, except where very small 
currente or very low periodicities are in use, double conduit 
wiring with iron or steel conduits is quite out of the 
question.—Q. 


Answer to No. 168 (awarded 58.).— The effect of encasing 
conductors carrying an alternating current of electricity in 
separate iron pipes or conduits was noted some consider- 
able time ago by central-station engineers, who have 
abandoned the practice altogether for underground work. 
It was found that when alternating-current conductors were 
drawn into separate iron pipes a drop in voltage became 
apparent upon these cohductors of such magnitude as to 
be inadmissible, but when the two conductors (lead and 
return) were run in a single iron pipe the drop disap 
or became so small as to be negligible. The result of these 
and other observations has shown that the arrangement of 
conductors which gives least trouble of this nature is the con- 
centric cable with iron or steel armouring. The use of steel 
conduits for internal wiring has extended very greatly 
during the past two or three years, the usual practice being 
to draw both lead and return conductors into the same 
tube, except in the case of sub-mains, where it is often 
inconvenient to use a tube large enough to take in both 
conductors. It has been found that the use of separate 
tubes for these sub-mains on an alternating-current supply 
has resulted in a voltage drop, which has in most cases led 
to the use of one large tube to contain both conductors, or, 


Then the flux density in the air path is 


better still, armoured concentric cable. This is exactly what 


bad to be done in the case of underground mains several 


years ago. Now to investigate the cause of this drop when 
separate conduits areused, and why the drop disappears when 
both conductors are led in the same conduit, or when con- 
centric cable is used. As is well known, a straight wire 
carrying % current tends to set up a circular field in its 
neighbourhood, and when the direction of the current 1s 
reversed the direction of flow of the magnetic lines of force 
is also reversed. This field is very much strengthened 
when the straight wire is surrounded by an iron envelope, 
as the iron intensifies the field in the same way as it 
intensifies the field in a choking coil. When an alternating 
current passes through a wire which is enveloped by 
an iron shield, it acts in exactly the sume way, is 
equivalent to & choking coil the only difference being 
that instead of a coil of wire being wound round a 
straight iron core, the iron core is wound round a 
straight wire. The lines of force set up in the iron 
envelope flow in such a direction as to oppose the current 
and produce a back E.M.F. of self-induction in the same 
way as a choking coil. This causes a drop in the effective 
E M.F., and consequently a loss of power. The question 
may be asked, where is this lost power dissipated or 
expended ! As in the case of a choking coil, some of the 
power is choked back into the supply mains, but a coa 
siderable portion of it is utilised in etising and 
demagnetising the iron sheath, this goana depending 
upon the thickness and permeability of the latter. Now, 
when two separate conductors encased in iron tubes are 
placed side by side the iron conduits act as sereens, and each 
becomes a closed circuit in itself along with the conductor 
which it envelopes, or, in other words, the two conductors 
cannot act inductively upon each other, although placed 
side by side, and therefore the one cannot neutralise the 
induction of the other. When the two are placed in the 
same tube, however, they both act with equal force upon 
the common envelope, but with opposite etomotive 
force, so to speak, so that the magnetising force of the two 
conductors neutralise each other, and consequently no 
magnetic lines of force are induced in the iron tube what- 
ever, and therefore no drop in E.M.F. takes place. To 
test the truth of this the writer made the following 
experiment. An ordinary choking coil was rewound so 
that half of the winding was in the reverse direction 
to that of the other half—i. e., in one half the current 
passed round the coil in a right-handed direction, while in 
the other half the current passed in a left-handed direction. 
When the coil as originally wound was connected across 
100-volt alternating mains, in series with a non-inductive 
resistance, the drop between the terminals was 43 volts, 
with the half-and-half” winding the drop was reduced to 
2:1 volts. This drop was mostly due to the copper resist 
ance of the coil. This case is exactly analogous to the 
conductors in separate and in the same tube.— R. M. W. 

Answer to No. 168 (awarded 58. ).— The explanation of 
this phenomenon is that the portion of the main surrounded 
by the steel conduit acts as à choking coil. From elemen 
tary principles we know that a straight wire ing & 
current is surrounded by circular lines of force, which 
expand and contract as the current increases or diminishes 
If an alternating current is flowing in it, then the current 
passes through its cycle of values many times in a second, 
and we can picture these circular lines of force expanding 
and contracting with great rapidity round the wire. If ths 
wire be now enclosed in a steel pipe, the lines of force will 
be greatly increased in number, owing to the great perme 
ability of steel as compared with air. The lines of force— 
or, as they are more correctly called, the lines of induction— 
circularly magnetise the steel pipe first in one direction and 
then in the other during one cycle of the alternati 
current. The increase in the number of lines of force ro 
the wire greatly increases its electromagnetic inertia or 
inductance, and hence the back E. M. F. of self. induction 
becomes comparable with the applied E. M. F. and chokes 
back the volts. There will also be continual waste 
on because of hysteresis and eddy currents in the 
conduits, the latter bein 
laminated. 

If V be the applied volts, V, the volts across the lampe 
and V, the drop across that portion of mains in steel pipe, 
then by the three-voltmeter formula 
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where R is the resistance of the lamps (non - induetive) and 
W is the power spent in heating steel tubes and the mains 
inside them. When the current is small V, and W are 
small, and hence V, is little less than V. When the 
current is large V, is large, and so also is W, but R has 
been reduced. VI, however, is less than the ,/V?- V, 
and may therefore be small. When both the mains are in 
one tube, since the current always flows in opposite direc- 
tions in each main, the only effect on the iron conduit will 
be the difference of their magnetic effects, and so the 
choking effects will practically neutralise one another, and 
V, will only differ from V by the ohmic drop.—J. C. R. 


BRISTOL ELECTRICITY WORKS ACCOUNTS. 


The statement of accounts at March 25, 1899, under the 
Bristol Electric Lighting Order, 1883, has just been issued. 
The total expenditure on capital account up to date has 
been £192,653. 9s. We give herewith the revenue 
account, general balance-sheet, and statement of electricity 
generated, sold, etc.: 


REVENUE ACCOUNT. 
Dr. Generation of Electricity, £ s. d. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and 
all expenses of placing the same 
on the work . ã . £4,900 14 2 
Oil, waste, water and engine- room 
stores CCC 364 0 5 
Wages at generating station ......... 1,908 0 6 
Repairs and maintenance : buildings, 
£452, 13s. ; engines, boilers, etc., 
£139. lls. 11d, ; dynamos, exciters, 
etc., £6. 14s. ; condensers, other 
machinery, instrumente, and tools, 
£247. 68. 9d.; accumulators and 
accessories, £18. ls. 3d. ; station 
lighting, £19. 78. 5d. ; less received 
for old material, £8. 12s. ............ 875 2 4 
— — 8., 047 17 5 
Distribution of Electricity. 
Wages and other remuneration to 
linesmen, fitters, labourers ..... ... 327 15 5 
Repairs, maintenance, and renewals 
of mains of all classes, including 
materials and laying same 366 19 2 
Repairs, maintenance, and renewals 
of transformers and other appa- 
ratus on consumers’ premises, 
£42. Is. 5d. ; cost of lampe sold as 
per contra, £111. lds. lld. ....... 5 153 16 4 
Repairs, maintenance, and renewals 
of apparatus at distributing 
Nations aiaa 64 3 1 
Zandt eede duan 21 7 3 
— — 934 1 3 
Public Lamps. 
Attending and repairs .................. 622 14 10 
Carbons and renewals of lampe .. ... 200 6 1 
Sundries  ............ eere trono 15 4 0 
————— 928 4 11 
Rents, Rates, and Taxes. 
Rents payabld . 453 5 0 
Rates and taß!(ðeees 908 5 4 
— 1,361 10 4 
Management Expenses. 
Salaries — Engineer's department 822 3 10 
Secretary and clerical staff ........... 654 6 0 
Stationery and printing.... 122 9 9 
General establishment charges 324 15 11 
— — 1,923 15 6 
Law expenses, including stamp duty on mortgages 128 4 0 
Special Charges. 
Fire and boiler insurance, employers’ 
liability and fidelity guarantee 
premiums ..........e een 167 16 5 
Costeof canvassing for new customers 13 2 1 
Interest on deposite by customers as 
séCUriLy oo serere av ibele 515 0 
Compensation for damages ............ 4 0 O 
Testing machinery, mains, eto. 38 11 2 
Gratuity to wife of W. Coleman 
(deceased) ..... ................. . 1 10 0 
Surplus lands—repairs .............. ... 13 14 11 
a —ͤ—ͤ—ſ — 269 9 7 
Total expenditure e 13,593 3 0 
Amount carried to net revenue account... 12,630 8 0 
£20,223 11 0 


Cr. - £ as. d. 
Sale of current, per meter—For lighting ............ 19,766 1 10 
Ditto, for motore . . 348 11 11 

20,114 13 9 

Less discount 1.407 17 0 

18,706 16 9 
Rental of meters ..... ..... 33 8 875 1 1 
Rentals of motors, £11. 4e. 8d ; less one-half to 
depreciation account, £5. 19s. 4d. .................. 512 4 
19,587 10 2 
Less bad debt trot hk rV o 9 4 6 
19578 6 8 
Public lighting—electricity supplied to public 

lamps, £5,373 ; attendance and repairs of public 

lamps, carbons, etc., ae per contra, £928. 48. lld. 6301 411 
Incidente. i rere he tbe  PEPOR Ea Lese dE vo — 10 9 4 
Improvers’ premiums—amount transferred from 

suspense account ........ cesse . ã . 56 0 0 
Sale of incandescent lamps . 145 16 5 
Fees for insulation tests. q 6 16 6 
Surplus lande — rents receivable ........... ............ 69 10 8 
Charging batterie nem 10 3 10 
Work on consumers’ premises .................. eee 5 3 8 
Hire of small alternatoao-;r,l³ h eee 40 0 0 

£26 923 11. 0 
GENERAL BALANCE-SHEET. 

Dr. Liabilities. £ sd 
Capital account—amount received, loans repaid ... 22,520 0 0 
Loans outstanding ........... sessesemsessseooosesesosososes 165 623 0 0 

188.148 0 0 

Sundry oreditorerere . . 3760 7 7 
Deposite by customers as security  ........... ......... 186 10 0 
Net revenue account —balance at credit thereof ... 2916 6 3 
Reserve fund account—balance at credit thereof... 5.000 0 0 
Depreciation account — balance at credit thereof .. 2005 12 4 
Suspense account — balan eee . 338 10 0 
£902,350 6 2 

Cr. Assete. £ s.d 
Capital account—amount expended for works ... .. 192 653 9 0 
Stores en hand March 25, 1899 : coal, £185. 4s. 2d. ; 

oils, waste, etc., £29. 163. 8d.; general, 

£007; 4s “...... 8 782 5 6 
Sundry debtors for current supplied to March 25, 

1899, £6,303. 17s. 2d. ; other debtors, £226. 48. 5d. 6,530 1 7 
Cash in hand and at bank . T m 2384 10 1 

£202,350 6 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
9 oma pane in B. T. unite..... ............ SC 1,821,725 

aantit ublic lamps ......... ........ 462 

sold Y private consumers by meter ... 1,033,324 f 1,362 786 
Quantity used on works .. .. .. e. sesssssseseres q me 458,939 
Total quantity accounted for .. ...................... eee 1,821,725 
Number of public arc lamps 
Number of public incandescent lamps ........... poe 3 
Total maximum supply demanded (kilowatts ) 1,707 


EEE 


COMPANIES’ MEETINGS AND REPORTS. 


THE ELECTRIC EXPLOITATION COMPANY, LIMITED. 


A winding-up order having recently been made against this 
Company, the statutory meetings of creditors and shareholders 
were held on Tuesday at the Carey-street offices of the Board of 
Trade. Mr. G. S. Barnes, senior official receiver, presided. 

The Chairman said that the Company was registered on Jan. 4, 
1894, with a nominal capital of £25,000, and was formed with the 
object of acquiring and dealing in certain inventions relating to 
the storage of electricity, and particularly the rights in petente 
belonging to Mr. Max Sussmann for an electric lamp which was 
specially adapted for use in mines. The company was promoted 
by Mr. V. C. Doubleday, and it appeared that during 1893 
he and 12 other gentlemen financed Mr. Sussmann, and 
between them expended £2,400 prior to the formation of the 
Company. Upon the registration of the Company, Mr. Double- 
day and Mr. J. A. Buchanan became directors, notwithstanding 
that they were interested in the sale. A prospectus was privately 
issued in February, 1894, and shares to the value of £367 were 
subscribed for, this representing the working capital of the Com- 
pany at its inception. The purchase agreement was referred to in 
the prospectus, and it set out that Mr. Duubleday was to receive 
750 shares and Mr. Buchanan 688 shares. It was not, however, 
precisely stated in the prospectus that two of the directors were 
interested in the sale, and it might be that the gentlemen named 
had rendered themselves civilly liable to repay money to the 
Company in consequence of ‘that fact not being disclosed. Under 
the purchase agreement 20,000 shares were issued to the vendor 
and of these 12,500 were divided between the gentlemen who had 
provided money for the patente, and the remaining 7,500 were issued 
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to Mr. Suesmann, but were subsequently transferred to some of the 
same persons. Owing tothe insufficiency of the working capital, £500 
was borrowed from Mr. Buchanan upon the security of debentures, 
and a further sum of £250 was obtained from him in February, 1895 
Ib appeared that during 1895 negotiations were entered into with 
Mr. Harry Seymour Foster with a view to the promotion by him 
of a company having for its object the acquisition of the whole 
of the Exploitation Company’s inventions and patent rights, and 
in October, 1895, an agreement was entered into under which he 
agreed to form the Sussmann Electric Miner's Lamp Company, 
Limited, in consideration of the payment to him of £20,000 in cash 
or shares out of the £45,000 which it was intended that the 
Sussmann Company should pay for the inventions. The Suas- 
mann Company was registered on May 6, 1896, and two days 
later an agreement was entered into for the sale of the 
patents for £45,000, the purchasers agreeing to allot deferred 
shares to the Company and to give them one-third of all 
moneys, royalties, or other considerations received from the 
sale of foreign patents. Mr. Doubleday stated that the issue 
of the Sussmann Company's prospectus resulted in applications 
for 19,000 shares, including 11,580 shares for which Mr. Foster 
obtained underwriting contracts. Having regard to an arrange- 
ment which existed between the two companies, the Sussmann 
Company was to retain £12,500 for working capital, and this left 
£7,500 only for the payment in cash under the purchase contract. 
Upon the settlement of the purchase Mr. Foster was paid £6,340 
in cash and shares in the Sussmann Company to the nominal 
value of £13,660, and the vendor company received £650 
only in cash and £24,350 in shares. The failure of the 
Company was attributed by the secretary to the limited sub- 
scription for shares in the Sussmann Company, which resulted in 
a very small sum being received in cash upon the sale of the 
property. The unsecured liabilities were estimated at £433, in 
addition to which there were claima on debentures £720, and the 
assete consisted chiefly of shares in the Sussmann Company, 
which were valued at £1,102, and which were subject to the 
debenture claima. 


The contributories decided to leave the matter in the hands of 


the official receiver as liquidator, and the credicors’ meeting was 
adjourned pro forma for a week.—The Times. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Barrow-in-Farness.—The Corporation invite tenders for an 
engine and generator by 28th inst. 

Madrid.—The Public Works Department invite tenders for 
electric tramways for Madrid. Tenders by June 14. 

Blackpool.—The Cornoration invite tenders for the supply of 
coal, oil, and carbons. Tenders by 10 a.m. on June 20. 


Madrid.—The Poet and Telegraph Department require 26,000 
2in. cylinders for electric batteries. Tenders by June 13. 
Hackney.—The Electric Lighting Committee of the Vestry 
invite tenders for trenching, troughing, cables, joint-boxes and 
jointing, and house services, by June 13. 
Alcala la Real (Province of Jaen, Spain). —The Munici 
uire tenders for an electric lighting installation an 
working of the same for tbree years. Tenders close June 25. 


Huddersfield. —The Corporation invite tenders for the supply 
of copper rail bonds for electric traction. Specifications, etc., 
may be obtained from the Borough Surveyor, 1, Peel-street, 
Huddersfield. Tenders by 10 a.m. on June 12. 


Belfast. Tenders are invited by the Public Health Committee 
for the erection of a destructor of 12 celle, including all the works 
connected therewith, at Lagan Bank-road. Specifications, etc., 
may be obtained from the City Surveyor. Tenders by 10 a.m. 
on June 15. 


Treneriffe. — Tenders are invited for the erection and working of 
an electric tramway between Santa Cruz and San Cristobal. The 
deposit required is about 776 214 pesetas (about £350). Specifica- 
tions, etc., are to be obtained from, and tenders addressed to, 
Public Works Department, Madrid, by 1 p.m. on June 14. 

Blackpool.—The Blackpool Masonic Hall, Limited, invite 
separate tenders for the following works in the Maeonic Hall, 
Adelaide-street: electric lighting preparations; electric bells 
(preparations and fittings); heating apparatus. For particulare 
apply to Mr. J. A. Nuttall, architect, Birley-street, to whom 
tenders must be delivered, endorsed according to work tendered 
for. 


Dudley.—The Electric Lighting Committee invite tenders for : 
(Section A) water-tube boilers, economiser, etc.; (B) steam 
dynamos. balancers, and switchboard ; (C) cables and other etreet 
work; (D) arc lamps, etc. ; (E) travelling cranes. Specifications, 
etc., can be obtained from Messrs. Wilson and Story, 66. Victoria- 
street, Westminster, upon payment of £2. 2s. for each section, 
to be returned on receipt by the Council of a bona fide tender. 
Tenders by June 17. 

Stockport.—Tenders are required by the Gas and Electricity 
Committee for the supply of the following materials to June 30, 
1900-—viz. : (1) bolts and nuts; (2) brushes; (3) brass and meter 
fittings ; (5) castings ; (6) drysaltery ; (7) retorts and fire goods ; 
(8) glase, red and white lead; (9) iron and steel; (10) ironmongery ; 
(11) lead pipe, tin; (12) mill furnishing ; (13) oils and tallow ; 
(14) purifier grids ; (15) ropes and flax; (16) shovele, pick heads; 
(17) timber, English and foreign ; (18) tubing ; (19) wet and dry 
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meters; (20) stationery; (21) lime. Particulars, etc., may be 
obtained from the engineer, Mr. S. Meunier, Stockport. Tenders 
by 14th inst. 


Huddersfield. —The Corporation invite tenders for the electric 
equipment of their present steam tram service, also for works to 
be executed, plant and machinery to be supplied, as follows: 
Contract No. 1—(Section A) engines and appurtenances, overhead 
travelling crane; (B) direct-current generators, switchboard, 
station lighting, motors, cables, trolley poles, controllers, etc. : 
(C) cableways, overhead construction, trucks, and car bodies; 
Contract No. 2—(D) steam-boilers and accessories ; (E) condensers, 
valves, heaters, pumps, etc. ; (F) economiser, elevator, and con- 
veyor. Any contractor may tender for the whole or part of the 
work included in Contracts Nos. 1 and 2. Specifications, etc, 
may be obtained from the Borough Engineer, 1, Peel-street 
Huddersfield. Tenders by 10 &.m. on June 12. 


RESULTS OF TENDERS. 


Salford.—The Town Council have accepted the tender of the 
Leeds Steelworks Company for the supply of 5,000 tons of steel 
tramway rails at a cost of E100. 625. 

Grimsby.—The Public Lighting Committee recommend the 
acceptance of the tender of Messrs. Hewins and Goodhand, of 
Grimsby. for the erection of buildings and chimney shaft at a coet 
of £11,525. i 

Islington. —Tenders have been received for installing the elec- 
tric light in the Highgate-bill Infirmary. The electrician’s esti- 
mate was £5,900. The tenders received range from £10,117. 108 
to £6,880. 16a. 

Manchester.—The Electricity Committee of the Corporation 
have accepted the tender of the Westinghouse Electric Company, 
Limited, for the supply and erection at the Bloom-street generating 
station of four 1,800-kw. combined engine and dynamo machines. 

Lancaster.—The following tenders for the erection of stores 
and workshop at the electricity works have been accepted: 
W. Harrison, masons’ work; J. Greene, joiners’ work; J. C. 
Johnson, slaters’ work ; H. P. Calvert, plumbers’ work. All of 
Lancaster. 


Reigate.—In our last issue it appeared through an error thab 
the tender of the British Insulated Wire Company, at £8,516. 
4s. 5d., had been accepted by the Council for the supply of mains 
and lamp-posts, while as a matter of fact the tender next on the 
list—viz., that of Messrs. Callender's Cable and Construction Com- 
pany, at £8,767. 133. 7d.—has been accepted. 

Gloucester.—The Electricity Committee have recommended 
the acceptance of the revised tender, and that a contract be 
entered into with the Brockie-Pell Arc Lamp, Limited, for 
supplying and fixing 36 arc lamps in the four principal streets, 
with pillare, etc., complete, for £1,034. 16s., and to provide and 
fix the lowering apparatus to such lamps at an additional cost of 
£4. lEs, per lamp. 

Enniskilien.—The following tenders have been received for 
lighting the town hall by electricity : 


V. Coates and Son, Limited, Belfast ..................... £640 0 0 
W. H. Drennan, Belfast 806 5 0 
M ‘Cauley, Clarke, and M Laren, Glasgow 751 0 ù 
Hanley and Shanka, Corn... 833 0 
Sykes and Co., Dublin and Cor.... . 957 7 7 
J. King, Liverpool . puca ao eorr rua ee ao 1428 0 u 
Smith and Parks, Belfaeese . 745 10 ù 
Egan and Co., Dublin ie eee 870 0 0 
Laing and Co., London eee. 1,012 0 ù 
Dobson and Curtis Bros., Dublin 738 0 v 


BUSINESS NOTES. 


Halifax. Various tramway extensions are in contemplation. 

St. Helens.—A trial of the electric trams is to take place within 
the next fortnight. 

Grimsby.—The Public Lighting Committee have resolved to 
advertise for tenders for machinery. 

Lynton.—The Urban District Council have signed an agreement 
with the electric lighting company for public lighting. 

Wigan.— At the next meeting of the Town Council a resolution 
is to be proposed urging the necessity of the acquisition of the 
tramways. 

Adelaide (8.A.). — The Government intend to purchase the horse 
tramways in and around the town and to work the linea by 
electricity. 

Southam and Brockhampton.—An enquiry by the Light 
Railway Commissioners is announced into the proposed electric 
tramway scheme. 

Commercial Cable Company, Limited.—The directors have 
declared a quarterly dividend of 13 per cent. on the capital stock, 
payable on July 1. 

Havana. —The steamer '' Mackay-Bennett ” has been dispatched 
to take soundings in the Antilles for the proposed cable from 
Panzacola to Havana. 

Factory Driving —The Imperial Dry Plate Company, Limited, 
Cricklewood, have set up an electric plant to drive the machinery 
used for backing plates. 

Prestbury.— There is likely to be much opposition at the coming 
enquiry before the Light Railway Commissioners into the proposed 
electrio tramway scheme, 
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Wallasey.—Application is to be made to the Local Government 
Board for a loan of £18,000 for tramways. 

Brazilian Submarine Telegraph Company, Limited.—The 
directors have declared an interim dividend of 33. per share, being 
at the rate of 6 per cent. per annum. 

Didsbury.—Excellent progress is being made with the laying of 
the electric cable for the supply of Withington and West Didsbury. 
The supply is to be ready for Auguet. 

Austria. —According to a return just published there were 
65 miles of electrically worked railways in Austria during the first 
quarter of 1899, and 37 miles in Hungary and Bosnia. 

Chelsea Electricity Supply Company, Limited.—The books of 
this Company will be closed from 13th inst. to July 2 inclusive, 
on account of the payment of interest and interim dividends for 
half-year to July 1. | 

Wellingborough.—A meeting has been arranged for to-day 
between the Urban District Council and representatives of the 
Electrical Power Distribution Company in order to discuss the 
electric light question. 

Peterborough.—A meeting took place on Tuesday between 
representatives of the British Electric Traction Company and the 
Town Council, at which the question of electric trams for Peter- 
borough was diecueeed. 

Bath.—The Bath aod District Light Railways Company have 
given notice of intention to apply for an order to construct various 
lines of electric railways touching Bathford, Lanedown, Weston, 
Twerton, Oddtown, and Coombe Down. 

London Gazette.—The last day for receiving proofs for divi- 
dends in the eetate of F. Merson (trading as F. Merson and Co,), 
Leicester, is fixed for the 20th inst. Mr. W. Marsden Richards, 
52, Belvoir.street, Leicester, is the trustee. 

Whitehaven.—About 40 applications have been received by the 
Town Council for the vacancy caused by the resignation of Mr. 
C. M. Mayson, the electrician The final selection will be 
determined by the Finance Committee at their next meeting. 

Weston-super-Mare and District Electric Supply Company, 
Limited.—This Company has been registered with a capital of 
£50,000 in £10 shares, and tbe object is to carry on the business of 
electrical engineers, tramway and light railway proprietors, etc. 

Barrowford.—The District Council have made an application 
for an order for the construction of a light shart from the top 
of Barrowford to Nelson Station. Mr. Wright, electrical engi- 
neer, Burnley, has been retained to act for the Barrowford District 
Council. 

Linthwaite. —Lieutenant-Colonel H. A. Yorke, R.E., has held 
an enquiry on behalf of the Board of Trade into the application of 
the U:ban District Council to borrow £19,500 to defray the cost 
of the construction of a tramway under a provisional order already 
obtained. 

" Callender’s Cable and Construction Company, Limited.— This 
company have just started to lay mains for the Gloucester Cor- 
ration ; also a feeder from the electric light station to the 
yal Consumptive Hospital at Ventnor, a distance of about 
1} miles. | 

Gateshead.—The Corporation have lodged a petition against 
the provisional order granted by the Board of Trade, under the 
Electric Lighting Acts, 1882 and 1888, to the Electrical Power 
Distribution Company, Limited, in respect of the borough of 
Gateshead. 

Newington.— Doulton conduite to the extent of about 50,000ft. 
of duct have been laid throughout the area of the electric lighting 
supply. They comprise three-way, two-way, and single-way 
conduite, the diameter of the ducts being either 4in. by 4in. or 
3in. by 3in. 

Oswestry.—The Town Council in committee have been discuss- 
ing & report of the Watch Committee recommending that the 
electric light company's undertaking be purchased, and that a 
committee be appointed to negotiate terms with the company with 
power to arrange the price, etc. 

Newton Abbot.—In the House of Commons on Monday the pro- 
visional order granted by the Board of Trade under the Electric 
Lighting Acte, 1882 and 1888, to the Urban Electric Supply Com- 

ny, Limited, in respect of Newton Abbot, passed the examiners 
or the investigation of standing order proofs. 

Darlington.—-The clauses prepared by the town clerk to be 
inserted in the provisional light railways order in accordance with 
the instructions of the committee have been approved, together 
with the report of the borough surveyor as to the mode of paving 
certain portions of streets upon which the lines will be laid. 

Faraday House.—The Electrical Standardising, Testing, and 
Training Institution undertakes to give a thorough theoretical and 
practical training in electrical engineering. The next entrance 
scholarship examination will be held on June 28, 29, and 30. 
Particulars of the work of the testing department appear elsewhere. 


Witney Electric Supply Company, Limited.—This Company 
has been registered with a capital of £10,000 in £1 shares, and 
the object is to adopt an agreement with the Witney Syndicate, 
Limited, and with C. A. Musker, Limited, and to carry on at 
Witney, Oxfordshire, the business of an electric light and power 
company. 

Ec dington.—At the last meeting of the Urban District Council 
it was proposed that application should be made for a provisional 
order for the electric lighting of the district, and that the High- 
ways Committee be empowered to engage such expert and 
professional assistance to advise them (in, the matter as may be 
necessary. : RE „ * 


Coventry 
‘adopted on the 6th inst., and covering a 


Bolton.—At the meeting of the Town Council on Wednesday, 


the Council sanctioned a proposal for the borrowing of £100,000 
in order to meet the rapidly increasing demand for electricity. 
Electric tramways are being provided at a cost of over a quarter 
of a million sterling. 


Festiniog.—Ata recent meeting of the District Council reference 


was made to the fact that the district was so bountifully supplied 
by nature with water power that lighting could be cheaply provided 


by electricity. A suggestion of the committee to ask for a pro- 


visional order from the Board of Trade for electric lighting powers 


was eubsequently agreed to. 

New Company.—The firm of Nalder Bros. and Thompson has 
been converted into a private limited company, under the style of 
Nalder Bros. and Thompson, Limited. The management remains 
precisely the same as before; Mr. F. H. Nalder and Mr. E. 
Thompson are the managing directors, and between them hold the 
whole of the ordinary shares. 

South Staffordshire Mines Drainage.—In Tipton district the 
gravity works for the drainage of bad areas in anticipation of the 
electric pumps have now been further pushed forward, and as some 
of the deeper and more difficult main drains are done, the smaller 
branches have been extended more quickly, and many of them 
did good service during the late storms. 

Amalgamation.— An amalgamation has taken place of the 
firms of Tozer Bros. and Co.. of 85, Gracechurch-street ; Walter 
Kemsley and Co., of 44, Leadenhall-street ; and of Budden 
Fisher, and Co., of 47, Lime-street, E.C., and they will in future 
carry on business at Leadenhall buildings, 96, Gracechurch-street, 
E. C., as Tozer, Kemsley, and Fisher, Limited. 

Remowvtáüls.—Mr. Charles Bell, of the Ericsson Bell Telephone 
Company and the North-Eastern Steel Company, Limited, has 
removed to the Baltic-chambers, 50, Wellington-street, (Glasgow. 
Mr. J J. Henderson, Dundee (library and hon. secretary Dundee 
Institute of Architecture, and secretary National Registration o 
Plumbers), has removed to 7, Ward road (second floor). . 


Bridgwater.— At the adjourned quarterly meeting of the Town 
Council last week, the question was raised whether the decision 
come to af a previous meeting by a small majority, and when the 
Council was not fully represented, to proceed with the carrying 
out of the scheme for the electric lighting of the borough was 
binding ; but the Town Clerk pointed out that everything was id 
order. 

La Capital Traction and Electric Company (Buenos Ayres), 
Limited.—This Company has been regietered, with a capital of 
£1,200,000 in £5 shares, and the object is to acquire concessions 
granted or to be granted by any authority in the Argentine 
Republic for the construction and working of tramway lines; 
railway lines, carry out the same, as producers and suppliers of 
gas and electricity, etc. 

Morthyr.— Under the Merthyr Tydfil electric lighting pro- 
visional order the undertakers agree to dispose of their property 
to the local authority at the latter's option, after the expiration of 
a period of 25 years from the commencement of the order, and 
within six months after the expiration of every subsequent period 
of 10 years, the terms of sale to be the fair market value of the 
undertaking as a going concern. 

Wolverhampton Tramways.—The Committee of Selection in 
the House of Lords have appointed the following ro to consider 
the Wolverhampton Tramways, Wolverhampton Corporation, and 
South Staffordshire Tramways Bills: the Duke of Northumber- 
land (chairman), the Earl of Bradford, Lord Clonbrook, Lord 
Clanwilliam, and Lord Crawshaw. The committee met yesterday 
for the purpose of hearing counsel and taking evidence. 


Western Isles Cabie.—The cable ship ‘‘ Monarch " has com- 
pleted its work of establishing telegraphic communication between 
the Western Isles of Cauna, Rum, and Eigg and the mainland 
during the past week, and also laid a cable connecting the island 
of Lismore with Port Appin Lorn. Caunais connected with Rum, 
and Eigg with the Point of Sleat, in Skye. A land wire crossea 
Rum in order to join the cables coming ashore on the opposite 
sides of the island. 

Newoastle.—The Council refuse to consent to the construction 
of the Askew tramway under the Light Railways Act, and intend 
to oppose the granting of the provisional order. The National 


Telephone Company's application to lay a 3in. pipe for a telephone 


cable has been granted. The superintendent of the scavenging 
department is about to visit Liverpool to witness a competition of 
motor vehicles suitable for heavy traffic, such as the removal of 
dust and town refuse. HR ty ö 

Grimsby — The Local Government Board have sanctioned: the 
Town Council’s application for a loan of £43,500 for the electric 
lighting scheme in the borough. The private lighting is to be on 
the three-wire continuous-current syatem, with lamps running ab 
or about 230 volta. The mains and feeders are to be for armoured 
cable, laid direct in the ground, or insulated cables drawn into 
iron pipes or casing, or laid in troughs filled with insulated. 
material on the solid system. 

Cheltenham.—The Rural District Council have decided, not- 
witbstanding the withdrawal of the County Council from the 
oppoeition, to oppose the electric tramway scheme before the Light 
Railway Commissioners, in view of the attitude of the Prestbury 
representatives, who consider the main roads through their village 
to be too narrow for the proposed line. We learn that the 
opposition to this desirable scheme is now practically confined to 
one or two Prestbury landowners. 

-—The annual report of the Electric Light Committee, 
period of 15 months, 


shows an increase in the number of consumers from 100 to 135, 
and of lamps connected from 8,149 to 10.699. The number of 
units sold was 149,547 (79,583), and the revenue from sale of 
current and meter rental £3,597 (£1,959). The profit on working 
has been £333 (£106), whilst £333 had been spent on repairs and 
maintenance of maine (£80) Deducting the working profit of 
£333, the net eharge on the rates was £1,629 (£1 558). 
Dudiey.—At Tuesday's meeting of the Town Council a letter 
was received from the Board of Trade stating that they had 
sanctioned the continuance of the use of steam on the Dudley and 
h tramways, pending their electrical equipment, until 
one month from the 4th inst. The Mayor announced that the 
Electric Power Distribution Company had obtained their pro- 
visional order, but Dudley had been omitted therefrom. It was 
also stated that arrangements were being made for the erection of 
17 electric arc lampe along the main thoroughfare of the town. 
Bristol. —The Town Council have an agreement with the wiring 
company (a local conoern) whereby persons desirous of taking the 
electric light can have their premises wired on a modification of 
the hire-purchase principle, the consumer to pay the Electrical 
Committee ld. per unit of electricity consumed for the installation, 
with the option of purchase at the end of a term of years. The 
company will be paid by the committee at the same rate. The 
committee, it is stated, are satisiied with the character of the 
wiring *yndicate, who have undertaken to raise a capital of £10,000 


Cardift .— A deputation from the Roath Presbyterian Church 
have asked the Electric Lizhting Committee to extend their elec- 
trical mains to their new church, which will be ready next 
spring. ` Mr. N. Appelbee, electrical engineer, estimates the cost 
of laying mains up Castle-road, Albany-road, and Wellfield-road 
at £2,476. About 30 promises have been received, and the 
estimated revenue will more than cover loan charges and 
interest, as well as pay for the energy. The committee have decided 
to lay the mains up Wellfield.road, and to borrow the money 
forthwith. 

Newport.—The borough engineer (Mr. R. H. Haynes) is pre- 
paring a report upon the question of adopting electric traction for 
the Newport tramways. A system, based on the Stuart system for 
fire-alarms, at different parts of the town, is under consideration, 
and tenders have been submitted by the Post Office Telegraph 
Department, and also by the National Telephone Company. The 
borough engineer has been asked to: make an offer to the former 
of £100 per annum on a 15 years’ agreement, or, failing that, the 
National Telephone Company's offer of a five years' agreement at 
£100 is to be accepted. 


Shrewsbury.—At a special meeting of the Town Council the 
following report of the Watch Committee was adopted: '' That 
this committee having had an interview with Mr. Hawtayne, the 
expert appointed by them, and having heard his report read, 
recommend that the electric lighting company’s undertaking 
be purchased, and that a committee be appointed to negotiate 
terms with the company with power to arrange the price, and 
that a special meeting of the Counqil be convened to consider this 
report and to hear Mr. Hawtayne's report, and to give the 
necessary powers to such committee. " 

Longton.—Tbe plan of reconstruction of the existing tramway 
lines in the borough and the mode of construction and statement 
of materials intended to be used therein, as submitted by the 
Potteries Electric Traction Company, Limited, has been approved, 
subject to the work being carried out in accordance with the 
detailed drawings and specification submitted to and approved by 
the Corporation, and to bitumen grouting being used, and the 
setts being obtained from one of the following quarries—visz., 
Dalbeattie, Mounteorrel, Croft, Mynford, or Newry, and subject 
also to certain stipulations with respect to tbe position of the rails. 

Qolehester.—The Town Council have decided to apply for 
sanction toa loan of £6,500 for additional electric lighting plant. 
The advisability of introducing a higher voltage m is bear 
discussed. From 44 castomers using 2,962 lights in mber, 1898, 
the numbers inc to 60 customers with 3,333 equivalent 
eight-candle lamps in March last. During these four months the 
total number of unite sold was 15,325, giving a revenue of £429. 
148. 10d. The working expenses were £280. 8s. 2d. Multiplied 
by 3, these sums will give receipte £1,289 and expenses 
£781 for the year. To the latter sum must be added interest and 
redemption, amounting to £852. 

Aston. —At Tuesday's meeting of the Urban District Council a 
resolution was proposed as follows: ** That in view of the Council 
teking some action in relation to their electric lighting order, and 
having regard to the t of the Council to purchase the tramways 
of the Birmingham and Aston Tramway Company on the expiry 
of the tramway provisional order, the question of the electric 
lighting of the district, as also the acquisition of the tramways of 
the above company in the district, referred to tbe General 
Pur Committee, with instructions to consider and report 
thereon, and for this purpose to employ such professional or other 
assistance as they may deem necessary." 

Leeds.—The number of applicdate for the position of traffic 
menager of the tramways of the city has now been reduced to six, 
the following selections having been made on Wednesday last: 
Mr. A. R. Fearnley, manager Bradford and Shelf Tramways Com. 

y ; Mr. Frank Hatch, manager Dudley and Wolverhampton 
ramways Company; Mr. Robert Kay, traffic superintendent 
Glasgow Tramways Company; Mr. Jobn Lancaster, manager 
Blackpool Tramways ; Mr. W. R. Spaven, tramway inspector in 
the service of the Leeds Corporation ; and Mr. 4. A. Tyler, manager 
London Southern Tramways Company. It is expected thab the 
appointment will be made on Monday next, | 
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Brighton.—The Pavilion Committee have decided upon fixing 
in the banqueting room a Blackman fan, which is to be worked by 
an electric motor. The cost is estimated at £120. Mr. W. Tilley 
had requested permission to run four additional omnibuses, to be 

ropelled by electricity or other motor power, or to be drawn by 
horses: The committee have decided not to entertain any applica- 
tion for the licensing of additional omnibuses on the routes 
until they are better satisfied with the working of the present 
services of omnibuses. It is said that if Mr. Tilley would put on 
more 'buses like those he has had on during the last few days, the 
committee would willingly grant him new licenses. 


Lancaster.—The Rural District Council on Saturday last gave 
their consent to the scheme for constructing an electric railway 
from Fleetwood to Morecambe, and also to the proposed light 
railway from Knott End to Lancaster. The Lancaster Corpora- 
tion object to the latter, and the Lancaster Port Commissioners to 
the former. A committee has been appointed to oppose the con- 
struction of the Knott End or any other light railway or tramway 
by any individual or company ipee the limite of the borough. 
The same committee wi report to the Town Council on 
the desirability of applying for powers to acquire, construct, 
and work any tramways or light railways that may, in the opinion 
of the 8 be necessary for the use of the inhabitants of 
the borough. 

Wrexham.—Tne Town Council have adopted a report of the 
Lighting Committee recommending that the Council approve of 
the appropriation and conversion of the portion of the Willow 
depót buildings and premises advised by the engineers as most 
suitable for electric installation works and purposes, but that the 
queetion of providing a refuse destructor be postponed for the 
present, reserving, nevertheless, the site adjacent to the electric 
works shown on the plans submitted, as selected by the consulting 
engineers, as best ted for the erection of a destructor ; also 
that Mr. Trentham and Mr. Peers engaged as joint engineers 
for the works, and tbat they be instruc forthwith to prepare 
plans and estimates for the necessary works for supplying elec- 
tricity in the compulsory area. 

—At Tuesday's meeting of the City Council it was 
stated that the electric traction receipte during the four months 
were £18,463, and the number of passengers carried was 3,908,000, 
A memorial was received from the owuers and residents in 
Croxteth-road, objecting to the extension of the Prince’s-road 
electric tramway along that thoroughfare. This was referred to 
the committee. It was anticipated at the beginning of the year 
that there would proven? be a deficit to the extent of about £800 
a year on the working of the electrical department, and provision 
was made for that, but the electrical department is at the moment 
self-supporting, and therefore the rates of the borough have been 
relieved to the extent of the £800 set aside. A reduction will be 
made ehortly in the charges for electricity. 


Appointments Vaoant. —The Gas, Water, and Electricity Com- 
mittee of the Wallasey Urban District Council invite applications 
for the appoiotment of a junior electrical engineer. There is also 
& vacancy for an assistant electrical engineer at the Sheffield Cor- 
poration's tramway works, and a resident electrical engineer will 
shortly be required at Canterbury. The British Electric Traction 
Company, Limited, are prepared to receive applications from 
gentlemen able and willing to assist the ing director in the 
managerial department of the company. The Corporation of 
Birmingham require the services of a lecturer in electrical engi- 
neering and allied subjects. A mechanic and an inside works 
manager are also wanted for the country and abroad. Particulars 
of these and other vacancies, etc., appear elsewhere. 


Doncaster.—A start has been made with the new electric light 
station in the Bath Field. It is 5 that the electric light 
will be ready for next winter. The total cost is estimated at 
£30,000. Application has been made to the Light Railway Com- 
missioners to lay about 74 miles of tramways in Doncaster and 
suburbs at a cost of £70,000. It is expected that the order of the 
Commissioners will be issued and confirmed during the present 
session. It is proposed to utilise electric power generated at the 
station in Bath Field for the purpose of running the trams, which 
will practically follow the existing 'bus routes—to Avenue-road, 
Bentley, Balby, Hexthorpe, Hyde Park, and the Race Common— 
but the starting point will be in Station-road, which is 60ft. in 
width, and where the cars can stand for a short time without causing 
unneceseary inconvenience. 

Electric and General Investment Company, Limited.—Subject 
to the completion of the audit, the directors have decided to 
recommend the payment of the following dividends, etc., for the 
year ending May 31, 1899: A dividend of 5s. per share on the 
ordinary shares, of which 2a. per share was paid on account in 
December last, leaving 3s. per share to be distributed, together 
with a bonus of 4s. per share. The trustees for the ordinary shares 
reserve fund propose to distribute out of the proceeds of invest- 
mente sold and dividends received 2s. per share, making a total 
present distribution of 9s. per share. A dividend for the year 
of £30 per share on the founders’ shares, with a bonus of £40 
per share, is proposed. The trustees for the founders’ shares 
reserve fund propose to distribute out of the proceeds of invest- 
mente sold and dividends received, £20 share, making & total 
pes distribution of £90 per share. The dividends, if sanctioned 

y the shareholders, will be paid on 27th inst. 

Parliament,—Io the House of Commons during the past week 
the Glasgow Corporation (Tramways, etc.), Liverpool Overhead 
Railway, London Hospital, Dundee Gas, Street Improvements, and 
Tramways Bills were read a second time, The South-Eastern and 
London, Chatham, and Dover Railway Companies (New Lines), 
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Belfast and Northern Counties Railway, Barnsley, and West 
" Riding Junction Railway’ and Dock Bills were read a third 
time. Ia the House of Lords the South-Eastern and London, 
Chatham, and Dover Railway, South-Eastern Railway, Konsing- 
ton and Notting Hill Electric Lighting, and the Midland and 
South-Western Junction Railway Bills were read a kecond time. 
The Weston-super-Mare, Cleveland and Portishead Tramways 
Company (Light Railways Extensions), Stratford-upon-Avon 
Railway, Moss Side U:ban Dietiict Council (Tramways), S:ret- 
ford Urban District Council (Tramweya), and Withington Urban 
D:atrict Council (Tramwaye) Bilis wero read a third time and 
passed, 

New General Traction Company.—An issue of 20,000 6 per 
cent. cumulative preferenco shares of £5 each has been made this 
week by the New General Traction Company, Limited, at the 

rice of £5. 53. per share. The Company was formed in 

Jarcb, 1896, for the purpose of installing systems of electric and 

other traction for light railways, tramways, etc., or in assisting 
in the promotion of now enterprise». Its capital is £370,000 in 
£5 shares. Tho Company has introduced electric power to tram- 
ways in Coventry, and has aleo built and cquipped the Douglas 
Soutbern Electric Tramwaya, Limited. Extension powers have 
been obtained for the Coventry system, and an Act for the instal- 
lation of tramways at Norwich. A tramway enterpriso in America 
has also been taken over, and the additional capital is for the 
completion of these undartakinga. Tho Company holde £395,800 of 
capital in the four enterprises named, and its net earnings for the 
three years to March last aro stated to bave been “£4,923, £9,386, 
ard £13,621 respoctively. 
County of London and Brush Provincial Electrio Lighting 
Company, Limited.— This Company have decided to roduce the 
rates in the S:. Luke and Clerkenwell and IIolborn districts for 
the firat hour’s average daily cot sumption of the maximum demand 
from GJ. to 4d. per unit. All current consumed in cxcees of one 
hour'a average daily uso to be charged at 2d. per unit. Under 
thia reduced scale tho average rato for eight hours’ daily use is 
21d. per unit. The following comparative table of rates ehows 
the averago prices of current for va: icus periods of uso per day: 


New rates Oid ratee. 
Two hours’ averago use per day .. 3d. per unit .. 4]. per unit. 
Threo „, T n . 981. p — 331. „ 
Four „, "m M 24d. „ re | o 
Bix 57 17 17 23 P E s 23 l. a9 
Eight 09 » 3 241. » 24 l. „ 


The settlements under the rebate system for this supply w:ll to 
made quarterly instead of half. yearly, as hexctofore. 


Dundoo.— At a recent meeting of the Tramways and E ootricity 
Committco of the Town Council the convener reported with refer - 
ence to a request by the Pest Olfi:o autho:itica for a reduction in 
the rate charged for elect: ical energy, urging that it should not be 
acceded to. The committee agreed to tho recommondation, and 
refused to sanction any reduction ia tho prosent rate. Thoaccounts 
of the electricity department show a rovonue, including £945. 
173. 8d. carried forward from last yea”, of £8,823 143. 01 , leaving 
a profit of £1,945. 164. 9]. The price of electric energy has been 
fixed at 63. 81. per 20 unita, and 4J. for covery unit above 20. with 
the additional provision that consumers taking more than 10,000 
units should bo supplied after that fizuro had bcen reached at the 
rate of 3d per unit. The public lamps will be charged at the rate 
of £10. 10-., instead of £20 as previously, this being a reduction 
of £3. 10:., and electrizity supplied for motive purpos^s is to be 
supplied at 2d. per unis instead of 24.1. as heretofore. Oa account 
of the large capital exponditure (t 35,000), no reductions aro to 
be made for current supplied for private lighting. The Dundee 
tramways have now been taken over by the Corporation. 

d: ouoestor. Tho Ci: y Council have decided to borrow £10 000 
for work in connoction with the electric lighting. Tue Electricity 
Supply Committee havo approved of Mr. IIunmond's appointing 
Mr. W. J. Biche (Leeds Electricity Works) as engineoring clork 
of works. Mr. lleary Cottrell, of Witbing:on, Lancs., has been 
appointed building clerk of works. Tho following scale of charges 
for the supply of clectricity is recommended : (1) 7d. per unit for 
any number of units up to the equivalent of 100 hours’ uso per 
quarter of the maximum demand recordcd by the demand indi- 
cator ; 2J. per unit tor all consumption during the quartor beyond 
the above. (2) For tho hire of meters, and to provide and supply 
the necessary demand indicatora without any extra charge: for 
tho equivalont of five lamps of 8 c.p., 1s. per quarter; 10, b+. Gl.; 
20. 24; 30, 2+. Gi ; 50, 3:.; 69, 4:.; 80 4°. G l.; 100, 5:; 159,73. 61; 
200, 103. Mr. Hammond’s report e&ia:es that ho had informed 
the managing director of the Drockie-Pell Arc Lamy, Limited, 
that tho committee preferred tho Lrockic-Pell lamp, but con- 
sidered tho total cost of the lamp, switches, otc., somewhat 
excessiva as compared with the cost of the Crompton-Vochin and 
some other good lamps, and would like a pillar similar to a special 
do: in obtained by them; and that the company wore willing to 
supply pillars according to such design at the price named in thcic 
tender, and to modify some of their prices, so as to reduco theic 
tender for providing and £xiog 36 arc lamps in tho fou” p-incinal 
atroeta with pillars, etc., complete, from £1,132 34 to £1,C31. 163, 
Mr. Hammond al«o reported as to a epccial arrangement for lower- 
ing the lamp, which would save tho cost of the usual high steps, 
and effect a considerable annual saving ia labour, and stated that 
the company would provido and fix such applianco for an addi- 
tional charge of £1. 153. por lamp. A plan showing the sug zeated 
positions of eight arc lamos was also submitted and approved. 


Lyna.— At a spacial meeting of tha Town Council on Thursday 
week the following report of Prof. Rodi-sqa was adopted ; “In 
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accordance with your instructions, I have considered the question 
of extending the mains and public lamps eo as to replace the whole 
of the existing public gas lamps. I have prepared a plan which 
ehows in blue lines the streets where electric mains are laid and 
public lights provided, the ccst of which is included in the £25,000 
referred to in my last report, and which, as you remember, covers 
the whole cost of works now in haud, exclusive of wiring public 
buildinge. I bave shown in 1ed lines on this plan tbe mains and 
service lines that will be required to replace the rest of the gas 
lamps. The cost is as follows: 55 lamps (pairs of 16 c. p.) in streets 
with new maios at £46, £2 530; 125 lamps (pairs of 16 c.p.) 
in streeta with short branches or service lines to lamps at 
£17, £2,125—total, £4 655. As you are aware, there ia a balance 
on the present loan of £2,000 available. Further loan required, 
£9 6:5. There are courtyards and alleys which are not at present 
ligbted by gas. I have coneidercd the question of providing 
service lines to light these by electiici'y. About 65 moro lamps 
(pairs of 16 c. p.) would be rcquircd, the cost of which, with their 
service lines, would be about £12 each, or £780 ia all. A fu:thec 
loan, thorefore, cf £3 500 would cover tbe whole ccat. The cosb 
of tho extension of the mains and providing public lamps for the 
road to South Lynn Station will bo £700, which ia included in the 
before-mentioned figuree. I give thia item separately, aa you 
wished to discuss the desirability of laying this main. Siemens’s 
contract includes a eum of about £1,100 for making 15) house 
services. This was a point you enquired about. Ic wss reeolved 
that the plans submitted for extension of the electric light mains 
bo approved, and the work carried out. Aleo that tho town clerk 
make application to the Local Government Board for power to 
borrow the sum of £2,590 rcquired for the carrying out of the said 
extension of maine. i : 


PROVISIONAL PATENTS, 18929. 


May 29. 

11148. Improviments in dynamo.elcctrio generators and 
mo:ors. Sidney Georgo Brown, 22, Iollaud - road, 
Kensington, London. . i 2E 

11160. Au improvomont in olectrolytes for deposit of metals. 
Pascal Marino, Birkbeck Bank- chambere, Southampton- 
buildinge, Chancery-lane, London. : 

11172 A1 imp: oved apparatus for controlling elcctrie 
currents, especially applic blo for charging sccondar 
batte. 1es or accumulators. Veritys, Limited, me | 
Louis John S:oelf, II, Burliogton-chambere, Now street, 
Birmingham. = = 

11177. Improvoments in wirolcss to ography. Guglielmo 
Marconi and the Wireless Telegraph and Signal Com- 
pany, Limited, 24, Southampton-buildinge, Chancery- 
lane, London. l 

11189. Improvements in oloctrical machines. William Lloyd 
Wise, 46, Lincoln’s-inn-fielda, London. (Actien-Gesell- 
schaft Elektrici:itewerko vormals O. L. Kummer und 
Co., Germany.) ; i . X 

. May 30. = TE 

11227. Improvements ia tho vontilation of olect: omoters, 
dynamos, avd tho like. Joseph Platt Hall and George 
Archibald Robertson, 70, Deansgate, Manchester. : 

11244. Improvements 12 compounds for battory solutions. 
Henry Blumenberg, juv., 78, Floet.street, London: 

11249. Improvements in olcctrio devices for propelling and 
controling vohic!es. Rudolph Melville Hunter, 45, 
Southampton-buildinge, Chancery lane, London. (Com. 
plete epecification.) " 

11233. A multiplo-se-ies coct:io incandescont lamp-holdor 
avd plug. Walter Nahum Coldwell and George Edward 
C.ld well, 34, Woodbridge-street, London. 

May 31. 

11325. Improvemorts in or rotating to o:oct ic traotion. 
Adrien Bochet, 78. Fleet-street, London. 

11341. Improvements ia tho commutators ef dynamo - o: oc ti ic 
mach' nes. Walter Langdon Davies, 24, Southampton- 
buildinge, Chancery-lane, London. 

11314. Inprovomcnts in brush-holdcrs for dynamos and like 
o!'cotrical machi:.cs. Frederick William Golby, 36, 
Chancery lane, Lardon. (Ignatz Paprian, Germany.) 

11315. Improvements in ca tridges to bo flrod by o!cctiloity. 
William Priese-Greeno and Percy Edwin, Knell, 56, 
Chancery-lane, London. | 

11349. Improvoments 112 olcetrodes or pt tos for sccoudary 
batterics, Louis Georg Leifsr, 37, Essex street, S:rand, 
London. (Cempte:e apccification.) | 

JUNE l. 

11371. Improvements in apparatus for lighting mincra’ sa ſety 
or o:hor onclosod lamps by olcetrlo currents. Jobn 
vn rere and Elward Brown, G»osehill, Normanton, 
Yorke, E 

11418, Improvements in clcctric are lamꝝs. 
Pumeroy, 55, Chancery Jane, Londen. 

11422 Al improvement in clectreJytic apparatus. John 
Gustaf Adolf Rhodin, Birkbeck Bank chambers. South- 
ampton-buildings, Chancery-lane, London. (C. mplete 
specification.) 


Bernard Honry 
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11424. Improvements in accumulator batteries. Pascal Marino, 
Birkbeck Bank-chambere, Soutbampton.-buildinge, Chan- 
cery-lane, London. 

11443. Improvements in oloctrio battories. 
Thompson, 6, Lord.street, Liverpool. 
Egypt.) 

11446. Improvements in systems of olcctrical distribution. 
Charles Felton Scott, 322, High Holborn, London. 
(Date applied for under Patents, etc., Act, 1883, 
Sec. 103, Nov. 4, 1898, being date of application in 
United States.) 

11447. Improvoments in or relatiog to clcctric oab'es. 
George Edward Heyl-Dia, 6, Lord-street, Liverpool. 

11449. Improvemonts in apparatus for switching on aud off 
lemps in electrical illuminations, particularly in 
advertising. Alfred Frank Biddle, 11, Burlington- 
chambers, New-street, Birmingham. 

11456, Improvements in contact boxes for electric tramways 
and the like. Claude Kennedy Mille, 23, South- 
ampton-buildiogs, Chancery-Jane, London. (Edouard 
Bonnet, Jules Paufique, and Georgo Liniére, France.) 

JUNE 2, 

11506. Improvements in carbons for electrio aro Jamps. 
John Ambrose Fleming, the Pender Electrical Labora- 
tory, Univereity College, Gower-street, London. 

11511. A new or improved apparatus for tho eloctric trans- 
mission of writing or manual sigus or figures or the 
ne Joseph West, 22, Glaszhouse-street, Regent-street, 

ndon. 


11513. Au improved self-acting mulo with oloctrical driving 


William Phillips 
(Edgar Giglio, 


goar. Waldemar Bretschneider and Carl Wilhelm 
oe 11, Southampton buildings, Chancery - lane, 
ndon. 


11539. Improvements in apparatus uscd in wiroloss tolo- 
graphy. Guglielmo Marconi and the Wireless Tele. 
graph and Signal Company, Limited, 24, Southampton. 
buildings, Chancery-lane, London. 

115539. Improved eloet 10 tumbler switch. Heinrich Julius 
Ferdinand Voigt and Jacob Adolf Haeffoer, 6, Lord- 
street, Liverpool. (Complete specification.) 


SPECIFICATIONS PUBLISHED. 


1898. 

10511. Apparatus for produ'ing mechanical energy from 
alternating olectric currents. Heyland. 

11640. Accumu!ators or seoondary battories and apparatus 
for their manufacture. Heimel. 

12365. Portable eleotric lamps for uso in mines and other 
Places. Walker. 

12471, Electrically-propelled motor cara. Coudat. 

12810. Magnetic measuring instruments. Russell. 

13137. Apparatus or holder for carrying carbons or oloo- 
trodes for use in electric welding, brazing, and the 
like purposes. Do Tunzelmann, 

14566, Electrical resistance devices. 
Bogenlampenfabrik Gesellschaft 
Haftung.) 

15149, Electrio arc lamps. Lake. (Straleunder Bogenlampen- 
fabrik Gesellschaft mit Beschrünkter Haftung.) 


Lake. 
mit 


(Stralsunder 
Beschränkter 


15346. Secondary batteries or electric  acoumulators. 
Courtenay. (Faure.) 
19014. Apparatus for starting olectric motors. Burke. 


$3827. Art of electric dyeing and apparatus therefor, Burton. 

24307. Process for tho electrolytic extraction of zino and 
other metals from ores or waste containing them. 
Fell. (Strzoda.) 

27530. Thermo- electrical building bricks or blocks. Matthias. 


1899. 

1024. Dynamometrical apparatus. Bouron. 

5111. Electrically-operated gas.tap and apparatus for light- 
ing at a distance. Schiinemann and Rieder. 

5180. Telephone switohboards. Overshiner. 

5572. Insulators for carrying electric lino wires. Hüllstrung. 

5839, Battery box and tray for motor road vehicles. Condicb. 
(Date applied for under International Convention, Sept. 3, 
1898. ) 

6025. Elcotrical incandescont lamps. Fenny. 
Elektricitäts- Gesellschaft.) 

6847. K'ectric brakes for railway and tramway vehicles. 
Wise. (Actien-Gesellachafp Elektricitätswerke vorm. 
O. L. Kummer und Co.) 

6420. Electrical rosistanco boxes and like apparatus and 
switches therefor. Gambrell and Gambrell. 

6582. Eleetrical furnace with peripheral heating by means 
of o:octrical resistances, Lanco, De Bourgade, and 
Schmitz, (Date applied for under International Conven- 
tion, Aug. 29, 1898 ) 

6693. Holders for oleotrio incandoscent lamps. "Thompson. 
(Mey berg.) 

7494, E'ectrically-controlled valve gear for gas and other 
motors, Boult. (Payne. 


(Allgemeine 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


o6 
Returns for II Total receipts for 
Vno: week 38r Increase half-year. 
pcd — | decrease. 
Ending |1899.|1898. 1899. | 1898. 
Birmingham Tram. £ £ £ £ £ 
Way Co. b May 27 |4 509.4,150| + 359 | 82,264 75.406 
Blackpool and Fleet. 
wood Tramroad...| „ 27|1,435| — — 6483| — 
Bradford City Trame Feb. 5| 145| — — 6,7337 — 
Bristol Tramways 
and Carriage Co. May 26 |3,816/9,653| +1,163| — — 
City and South 
London Railway...| „ 28 912/1,012) — 102 |23 270 |92 678 
Dover Tramways ..| ,, 27| 214| 147 + 67] 3,260 | 2492 
DublinU.T.,elec.care} ,, 26 |1,357| 9471 + 410 20, 173 16, 130 
Dublin S. D. Electric 
Tramways ........ » 26 1,056] 574) + 481 114,693 | 9,443 
Halifax Corporation 
Tramways ........ Mar. 29 | 312| — — 10,712'*| — 
Liverpool Overhead 
Railway ............ May 28 |1,825/1,412) + 413 30,139 30,712 
South Staffordshire 
Tramways ......... » 26; 948| 601] + 347 13,264 12,445 


* Since June 30, 1898. t Including horse cars. { Since July, 1898, 


COMPANIES’ STOCK AND SHARE LIST. 


Name. | Paid. | 8 
Blackpool and Fleetwood Tr;mroad Shares 10 234-2 
Bournemouth and Poole Electric Supply, Limited, Ord....| 10 184.1 
——— 4} per cent. Cum. Prein 10 10-11 
British Electric Traction, Limited, Ordina , Noa. 1-90,000| 10 18}-1 
—— 6 per cent. Cm. Pf., 80,001-40,000 (all paid)........ 10 14-14 
—— per cent. Cm. Tf., 40,001 63,000 .........00.... 10 134-14 
——— b por cent. Perpetual Debenture Stock ..........}| 10) 127-130 
Brush Electrical Engineering, Limited, Ordinary..........| 2 13-2 
Non. Cum., 6 per cent. Pref. *e9e(990e*6g9g06009029000790 2 2 * 
4$ per cent. Debenture Stokk k 100 110-114 
— 4 r cent. 2nd Debenture Stock. 2.100 103.108 
Callender 8 ble Company, Debentures 6 % 6% 6% % %%% 6 „„ TEY 100 114-117 
MT sc ee %%% %%% %%% %% „ „% 0% 6% oe „%%% „% @eecece ce „ „„ „„ 6 13)-1j 
Central London allway, Ordinary e€9 99 9992099009009 aes eo 10 gy 
Ee AAA WEAR CURE KE VN V E WERERE RCKN I ES AI Ci ua 8 
Pref. Half-Shares.............ueueeeee eee ene 8 2E 
—— ?, GP —— 22% 22 „% „„ „ „ „„ „„ „„ „„ „ T — 5 
Charing Cross and Strand "o ———̊—y 456 11-12 
44 per cent. Cum. Pref. z ; b 53 €} 
Chelsea Electricity Company .. J 5 89 
— S 43 r cent. De ntures © 8c ee me mo eo ELE ETET) 100 114-116 
Clty of London, Ordlna rng 10 154-164 
6 per cent. Cumulative Pref. ................—.. 10 15-16 
— — b per cent. Debenture Stock *s*9*50659220900900609090906 100 125-130 
City and ter London Railway, Consolidated Ordinary ..| 100 2 69 
— rA lh „ 8 
——— 4 per cent. Debenture Stock n 100 132- 
b per cent. Pref. Shares 2 2 „00 10 143-15] 
—À » U » 90 2222 „„ „„ „„ an %% „%% „„ „ ee 10 14-15 
County of London and Brush Prov. Elec. Light Co., Ord..| 10 11-12 
6 per cent. Cum. Pre 10 14-15 
1j per cent. Prov. Certs. esesvsece ce — 54-56 
Crompton and (boo . 8 8j 43 
5 per cent. Debentures es es. | = 99-2 
Crystal Palace District, car 5 per cent. Stock. 100 183 188 
Preference 5 per cent. Stock 100 140-145 
Edison and Swan United Ordinary... .......-ccccccccccae 8 2-2] 
5 per cent. Debentures ........ ccc cece cc ccccns 5 4-5 
4 per cent. Deb. Stock, Reede... Q . 100 96-98 
Edmundsons' Electricity Corp., Ltd., Ord. Shares, 1.17, 400 5 272 
Klectric Construction, Limi 3 sasos 2 21. 
7 per cent. Cumulative Pref. ........ ec soe 9 
4 per cent. Perp. 1st Mort. Deb..... . 100 108-1 
W. T. Henley's Telegraph Works, Ordinary ....... ..| 10 25-26 
7 per cent, Preference ........... Lees cea ee eee 10 18-20 
43 per cent. Debentures ess 100 112-115 
House-to-House Company, Ordinary........ eee e B "n 
7 per cent. „„ ccutaeessseavedasas ce 6 10 
Imperial Tramways, Limited .................. TE 6 244-35] 
India Rubber, Gutta Percha, and Telegraph Works ......| 10 21-32 
4 per cent. Debentures eoevesevesneoce eee £6 be ee es 100 101-106 
Kensington and Knightsbridge Ordinary..................| 6 124-184 
London Electric Supply, Ordínary..................-e ees. 8 8 4 
6 per cent. Prei q 5 6 
4 per cent. 1st Mortgage Debenture Stock, Red. | 100 100·10⁸ 
Metropo'itan Electric Supply, Limited, Ord., No. 1-62, 50010 im 
is " No. 62,601-85,000| 10 154-1 
er cent. First Mortgage Debenture Stock ....| 100 118-121 
National Telephone, Ordinary................-eeeee seen. b 445 
per cent. Cum. First Prei . 10 11-13 
6 per cent. Cum. Second Pref.......... .........| 10 11-1 
b per cent, Non. Cum. Third Pref. ..............| 5 4761 
3} r cent. Deb. Stock, Red. „„ „„ % „„ „%% „% „% „„ „ 6 6066 100 100-1¢8 
Notting 0 i Electric Lighting Company, Limited ........ 10 16-17 
Oriental, Limited, 1879 .. .......... „ 13-13 1d 
% uscd cone ( ric geli aESE | 6 74-8 xd 
£4} Shares, NOW ........ccccccccsccecesceccees| di 7 xd 
Oriental Te Sphoue and Electric Company................| 1 1 
Oxford Electric, Lim. , Ord., Nos. 1 to 96 and 407 to 10,810 5 63-7} 
Royal Electrical Company of Montreal .................. 1 165-185 
4} per cent. t Shares Mortgage Debentures ..| 100 106- 
South London Electric Supply, Ordinary ................ 8 4j 1i 
Bt. James's and Pall Mall, Limited, Ordinary .. ......... : Ka 
7 per cent. Frl.... " 
Telegraph Construction and Maintenance æ = = = = = 1 5:41 
Waterloo and City Railway, c 00 105-108 
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The West London Tramways.—We understand 
that the Duke of York has been invited to open the West 
London electric tramway system, the main section of which 
is expected to be ready in a few weeks. 

Vienna Tramways.—During the coming summer 
a trial will be made with electric traction on the new 
tramways. Two trains, consisting of two motors (one on 
each end) and two trailers, will be used. The motors will 
be fitted with the stearing gear requisite to enable them 
to run the two trains coupled together. The third-rail system 
will be used on a trial section about 24 miles in length. 

Society of Arts.—We would remind our readers that 
the conversazione of the Society of Arts is to take place at 
the Natural History Museum, Cromwell-road, S.W., on 
Tuesday, the 20th inst. The reception will be held by Sir 
John Wolfe Barry, K.C.B., F.R.S., and other members of 
the council from 9 to 10 p.m. The Royal Artillery Band 
and the Red Hungarian Band have beon retained for that 
evening. 

Mexican Telephone Project.—President Diaz, of 
Mexico, has refused to charter a long-distance telephone 
company on the ground that the service would injure the 
business of the Mexiean telegraph system. The stock- 
holders of the Mexican Telephone Company, who held 
their annual meeting at the Astor House, New York, 
decided to try to secure rights to use the telephone, not 
only in Mexico, but between the United States and Mexico. 

Erratum.—We regret that in our last issue, owing 
perhaps to the hot weather, an unfortunate error crept 
into a report of the remarks made by Prof. A. B. W. 
Kennedy on Mr. J. Swinburne's paper on “ Methods of 
Electrical Transformation." Our report states that Prof. 
Kennedy “ believed that the trouble was largely due to the 
introduction of mineral water into the rubber for mechanical 
reasons." Of course this should have read “mineral 
matter." 

Imperial Institute (City Branch) — We are 
officially informed that the City branch of the Imperial 
Institute, at 112, Cannon-street, embraces among other of 
its features an enquiry office, which is in telephonic com 
munication with the commercial information office of the 
Imperial Institute at South Kensington. Enquiries relating 
to industrial, commercial, and other matters connected with 
the Colonies, India, and foreign countries are received, and 
promptly dealt with. 

New York Automobile Club.—Residents of New 
York city who own automobiles have taken steps, says 
Electricity of New York, to organise an automobile club, 
which will be the first of its kind in the United States. It 
will be formed on lines similar to the clubs of London 
and Paris, and it is understood that desirable owners of 
mechanically - propelled pleasure vehicles of every type, 
from steam and gasoline to compressed air and electricity, 
will be eligible to membership. 

Royal Meteorological Society. — Arrangements 
have been made for the following papers to be read before 
the members of this society on Wednesday next, the 21st 
inst.: Heavy Falls of Rain recorded at the Observatories 
connected with the Meteorological Office, 1871-1898,” by 
Robert H. Scott, D. Sc., F. R. S.; Average Height of the 
Barometer in London, by R. C. Mossman, F. R. S. E., 
F. R. Met. Soc., A New Self- Recording Anemoscope, by 
Joseph Baxendell, F. R. Met. Soc. 

High-Speed Electric Motoroars.—At a recent show 
of automobiles in Paris an electric motorcar owned by Mr. 

Tenatzy was exhibited, With this car the owner claims to 
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attain a speed of 65 miles per hour. We are informed by 
the Daily Telegraph that at the trial in question the car 
tore up and down the avenue like a silent shell from a 
cannon. We can believe that it did tear up and down if a 
speed of 65 miles was run, but we cannot credit the state- 
ment that at this speed the car was silent. 


Jungfrau Railway.—The heirs of Mr. Guyer-Zeller 
intend to complete the Eier section and to rest content 
with that. It is stated that the enormous difficulties, 
technical as well as climatical, coupled with the uncertainty 
of forthcoming dividends, are sufficient reasons to preclude 
them or anyone else from proceeding any higher up the 
mountain. The contemplated station will be, anyhow, 
nearly 10,000ft. above sea-level, and the top of the Eier 
glacier, another 2,000ft., is easily reached from there even 
by those who are not expert mountaineers. 


Birthday Honours.—Amongst the names included 
in the birthday honours list, to which we referred last 
week, is that of Mr. Ernest Cassels, on whom the order of 
K.C.M.G. has been conferred. Mr. Cassels’s great work 
was carried out in Egypt, where he has been responsible 
for a great deal of railway development, and also in con- 
nection with the important barrage at Assouan. Mr. 
Cassels was likewise very largely responsible for the Central 
London Railway, which will soon add so greatly to the 
travelling facilities of the Oxford-street route. 


Pacific Cable.—Commenting on the statement that 
the Imperial Government had intimated a willingness to 
reconsider the Pacific cable scheme on the basis of utilising 
the credit of the United Kingdom in the provision of the 
capital necessary, the Canadian papers declare, says a 
Reuter’s telegram on Monday, that such action will not be 
in harmony with the spirit of the Cable Committee's reso- 
lution, and express the hope that the British Government 
will assume its share of the maintenance and construction 
of a State-owned cable on the basis agreed to by Canada 
and Australia. 

High-Voltage Lamps.—In the current issue of the 
American Electrician descriptions are given of several 
recently opened electricity works in England. In an 
editorial comment on these, it is stated that the direct- 
current three-wire system, with 450 between the outers, 
is not largely used in America, and that ite extensive 
adoption in England is worthy of being followed in the 
States. Our contemporary puts the case very clearly as to 
the advantages of our English practice, and concludes that. 
the use of high-voltage lamps in the States is kept back by 
the fact that they are worked at low efficiency in order to 
obtain long life. 


Ventilation of Battleships.—We understand [from 
the Western Independent that it has been decided that 
important modifications are about to be made with respect 


to the method of ventilating battleships, and that electrical 


motor.engines are to be placed on board to supply direct 
ventilation through ordinary pipes for each of the, great 
compartments. This, says our contemporary, will mean a 


considerable diminution of work in the ship-fitting depart- 


ment at Devonport, which is executed by shipwrighte 
specially chosen to carry out this particular kind of work. 
It is also stated that it was seriously proposed some time 
ago to drain the engine, boiler, and principal store rooms 
by means of electrical motor power, but for the present it 
has been abandoned, 


Electric Railway Extension.—The City and South 
London Electric Railway has taken somewhat longer to 
extend than was anticipated. A short time ago the 
company made an announcement with regard to season- 
ticket holders that assumed the new line would be opened 
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in July, but we now learn that it will be at least three 
months before it will be in readiness for work. It is 
not merely an extension of the line from King William- 
street to Finsbury-pavement. A tunnel under the Thames 
has been constructed, so that the line is really a new 
undertaking from the Borough Station, or very near it, 
northwards. The company are erecting new buildings and 
introducing a new electric installation in what used to be 
the garden of Mr. Spurgeon's Orphanage at Stockwell. 

Exposition of Electrical Arts.— Referring to the 
proposed national exposition of electrical arts to be held 
in Chicago during the autumn carnival, the Inter- Ocean says 
that & company has been incorporated to manage the 
enterprise, and the promoters announce the display will 
surpass in every way the one which is now drawing crowds 
to Madison-square Garden, New York. It is proposed to 
have on exhibition everything known to the electrical 
world, from a dynamo to an electrical flatiron, automobiles, 
instruments sending wireless telegraphy, and indeed every 
modern electrical device. It is added that one of the 
principle objects of the company is to have exhibits to 
satisfy popular curiosity as well as the questionings of 
scientific men who will be in the city among the carnival 
crowds. 

The Storage of Automobiles.—A curious fact is, 
says the Electrical Review of New York, brought to light 
by one of the gentlemen connected with the Automobile 
Club in that city. It is that no livery stable will store an 
automobile on account of the horsemen's prejudice against 
these vehicles. Consequently the owner of an automobile 
bas to provide a private storage place for it, at considerable 
trouble and expense. This sort of opposition to improve- 
ment is reminiscent of the early days of the steam-engine, 
when several of them were destroyed by labourers jealous 
of the new invention. If the livery stablemen were wise 
they would begin now to put in stalls and charging 
accommodation for electric vehicles to replace the horses 
and carriages that a few years’ progress will send to the 
limbo of forgotten things. 

The Behr Lightning Express.—The Joint Com- 
mittee of Manchester and Liverpool men who met to con- 
sider Mr. Behr's scheme for a lightning express railway 
between Manchester and Liverpool, has reported in favour 
of a more rapid system of travelling between those two 
cities. We note, however, that the committee refrained 
from endorsing Mr. Behr's arrangements, so that the 
. matter really stands much where it did before the 
committee met. Mr. Behr with his indomitable energy 
must now succeed in persuading Parliament in the advan- 
tages of his scheme, also that he has the requisite financial 
support to enable him to carry it through if the necessary 
authority is given to him to acquire land. The estimated 
cost for the construction and equipment of this line is 
about a million and a half. 

All that is Wanted.—We have recently come across 
the following interesting advertisement: Wanted, a gas 
engineer-driver; wages 20s., rise 25s., with cottage. He 
must be a fitter, electrician, and gas engineer, to look after 
a small boiler and generator. The hours are 70 per week, 
and on Monday 15 hours would have to be put in without 
time for meals. He would have to look after the dynamos 
and accumulators, and all the lights throughout the mill. 
He will also be required to take charge of a gas-engine and 
pumping plaut, and to keep the water intake clear of 
weeds.” A correspondent who forwards us these par- 
ticulars etates that the man in charge has to work 12 hours 
per day without a brake.“ We presume that he has had 
experience of the work, and that the long hours and short 
pay have seriously affected his orthography. 


"ZH. 
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Stranding of the Paris.”—Referring to the forth. 
coming meeting of the British Association at Dover, the 
Dover Express says that correspondence is in progress 
between various authorities, the result of which will 
probably be that a discussion will be arranged in connec. 
tion with the autumn meeting of the British Association 
for the purpose of clearing up certain problems emphasised 
by the stranding of the ss. Paris.“ It is also stated that 
the enquiry will embrace several aspects of the affair, and 
it is believed that as a result an investigation will be made 
under the auspices of the association into the behaviour 
of the compass in steel ships. Information is also being 
prepared, says our contemporary, with the object of 
eliciting opinion upon the use of electricity for lighthouse 
illumination. The Dover Express is of opinion that no 
more appropriate site for such an enquiry than the port 
of Dover could be conceived, and it is hoped that ı 
delegation from the French Association will lay before 
the meeting fresh facts as to the experience of French 
mariners on this subject. 

German Cable.—From a letter addressed by the 
German Post Office authorities to Dingler’s Polytechnische 
Journal we learn that the new German Transatlantic cable 
will not, as was previously believed, touch our shores. It 
will start from Borkum, go thence straight to the Azores, 
and from there to New York. The Telegraph and 
Maintenance Company will do the whole of the manu 
facturing and laying. The latter company have the 
monopoly as far as landing cables on the Azores is con- 
cerned. At present no German works could undertake a 
contract of that magnitude, but big cable works are now 
in the course of erection at Nordenham. The excellency 
of the work previously done by the English company is 
given as one of the reasons in the letter quoted. It is also 
pointed out that the Deutsch-Atlantische Telegraphen- 
gesellschaft is not over-capitalised at one million sterling, 
as compared with the Pacific Cable Company, the capital of 
which is £1,850,000, seeing that the length of the new line 
will be more than half of that of the Pacific cable. The 
charge per word will be 1s. 


The Telephones.—A private conference in support of 
the nationalisation of the telephones was held last week in 
one of the committee rooms of the House of Commons, 
Mr. Faithfull Begg, M.P, presiding. There was a good 
attendance of members of the House of Commons and 
of representatives of the Liverpool, Manchester, Leeds 
Bristol, and Nottingham Chambers of Commerce, as well 
as of the Stock Exchanges of Manchester and Liverpool. 
The following resolution was unanimously adopted: That 
the proposed municipalisation of telephones is undesirable 
both from a municipal and a public point of view; that 
this conference would prefer that the entire telephone 
system of the country should be under direct Government 
control, as the best means of satisfactorily providing for 
the harmonious development and conduct of telephonic 
communication in the future; that it is therefore hoped 
the Government will see fit to reconsider the Telegraph: 
(Telephone Communication) Bill, and will make such 
arrangements as will enable the whole system oi 
telephones to be acquired and worked by the State.” 


London Telephone Service.—At a meeting of the 
London County Council to be held on Tuesday next 
the Highways Committee will recommend the Council to 
pass the following resolutions: “ (a) That, in the opinion of 
the Council, the telephone service in the London area of 
the National Telephone Company should be managed 
by the Council, the Corporation of the City of London, 
and the local authorities of districts outside the 
administrative county of London but within the London 
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telephone area; (b) that, in the opinion of the Council, 
application should be made to the Postmaster-General, by 
the Council, the Corporation of the City of London, and 
the other local authorities of districts within the London 
telephone area of the National Telephone Company, for a 
license under the Telegraphs Act, 1892, for the eatablish- 
ment of a telephone service in respect of that area; (c) 
that the clerk of the Council, in conjunction with the town 
clerk of the City of London, draft an application to the 
Postmaster-General for the license above referred to, and 
that such draft application, when prepared, be submitted 
to the Council for approval.“ 

Mr. Maxim's New Switch. — We gather from the 
Scientific American that Mr. Hiram S. Maxim has lately 
patented a new means of operating the switches of electric 
cars. The working of the new method is explained as 
follows: The draw-bar of each car is an inextensible rod 
running the whole length of the car, with a coupling 
at each end. This rod is held in a central position 
by two spiral springs, and is connected to the 
switching device of the car in such a manner that, 
no matter in which direction the bar is moved as 
relates to the car, it switches in the current which moves 
the car in the same direction. Therefore each car follows 
the drawbar automatically, and .the motor of each car does 
just sufficient work to propel that particular car. This 
device, says our contemporary, is of great simplicity and 
is easily understood, as it requires no coupling or connec- 
tion between the various cars of the train except the 
coupling itself. Although the method appears to be one 
of great simplicity, it seems to us that it would entail 
considerable complication in actual practice. The idea, 
however, seems to be very good. 


Electric Lighting Orders.—On Friday last, in the 
House of Lords, the Earl of Morley called attention to the 
common form clauses of Electric Lighting Provisional 
Orders Bill It appears there are 19 Bills dealing with 
90 orders. Each order consists of 36 pages, of which 30 
contain common form clauses; and, from the great bulk 
which these Bills assume it would seem, he remarked, how 
necessary it was that the Electric Lighting Orders (Common 
Form Clauses) Bill should be pressed forward in the other 
House. He went on to remark that the examination of these 
Bills after they had received the Royal assent involved great 
labour, not to speak of the enormous amount of printing which 
was involved. If the Bill could not be passed this session, he 
suggested that the Board of Trade should group a large 
number of orders in single Bills, and schedule the common 
form clauses at the end of each Bill. Lord Balfour, in the 
absence of the Earl of Dudley, said the Board of Trade 
were deeply impressed with the strength of the case put 
forward by the Chairman of Committees. It was their 
intention to pass the Bill this session if possible. Failing 
that, the alternative suggestion of the Earl of Morley was 
well worthy of the consideration which he had no doubt it 
would receive. 

Telephone Wires.—We understand from the daily 
Press that the Telegraph Department of the German 
Empire has decided, owing to the high prices of copper, to 
limit its needs of that metal, and until further notice to 
use iron wires exclusively for its telegraphic lines; whilst 
for the telephones, instead of copper wires, aluminium, or 
iron wires with copper covering, are to be employed. We 
do not think that the German Government is well advised 
in taking this step in the substitution of iron wires for 
copper, except in the case of very local circuits. The 
extra speed obtained from the use of copper should, in 
the long run, make it a cheaper material than iron if the 
matter is considered in a broad-minded spirit. How 


far aluminium will serve to replace copper wire in 
this respect is yet to be proved, as at present in 
America it is, we believe, used only for large power 
transmission work. It must be remembered in this con- 
nection that with telegraph and telephone wires which are 
suspended overhead, the mechanical properties of the wire 
need careful consideration. It is quite conceivable with an 
increased section of the aluminium wire cable, that a want 
of uniformity in its manufacturing and in its tensile 
strength would make it unable to withstand the heavy 
strains resulting from falle of half-melted snow. 


. Electricity and Mining.—We learn that the installa- 
tion of an electrical power plant has just been completed 
in what is known as the Waitekauri Cross mine in New 
Zealand. The requisite power is generated a distance of 
about two miles from the mine by two compound-wound 
dynamos, which are driven by belts off massive flywheels 
on either side of a 3ft. Pelton wheel The turbine is 
supplied from two water-races connected at the penstock, 
the down pipe being 2ft. in diameter. The current is 
conveyed to the mine by two pairs of cables on fluid 
insulators fixed on cross-arms to the poles. The winding 
hoist is fixed in an underground chamber at the head of 
the underlay shaft now being sunk on the reef. The 
electric motor is a compound four-pole iron-clad type 
machine of 40 b.h.p. The winding drums are arranged in 
tandem, and each is capable of raising one ton, plus the 
weight of the winding rope, up an incline of 60deg. at the 
rate of 300ft. per minute. The chamber, main adit, tip- 
head, and office are illuminated by electric lamps. A 
triplex-action electric pump, which is geared to run at 
four distinct speeds to suit the different depths and 
volume of water met with in sinking, has also been 
provided; but this pump, says the New Zealand Mines 
Record, is not at present required, as there is very little 
water to contend against. 

Chemical Terminology.—We give the following. 
abstract from the Journal of the Chemical Society to show 
how electrolytic processes are being used in organic 
chemical research work, and also how unintelligible the 
terms used in such work are to the average engineering 
reader. The abstract is of an article by Messrs. C. 
Schall and S. Kraszler on the electrolytic preparation of 
dithionbisulphides which appeared in the Zeitschrift für 
Elektrochemie. 'The authors found that the electrolysis 
of aqueous solutions of potassium methyl, isobutyl, or 
isoamyl xanthates yields the corresponding bisulphides 
at the anode. When an aqueous solution of diethyl- 
ammonium  diethyldithiocarbamate is  electrolysed, a 
deposit of  tetrethylthiuram  bisulphide, S,(C5 NEt,), 
is formed on the anode, whence it is washed 
ether. The anodic deposit obtained from potassium 
phenylthiocarbazide, NHPh:NH CS'SK, consists of 
diphenylthiocarbazide, CS NH NH Ph). An aqueous 
solution of potassium ethyltrithiocarbonate, SEC CS SK, 
yields the hitherto unknown dithionbisulphide, 
S,(CSEt),, in the form of a yellow, uncrystallisable 
oil which readily decomposes. With aniline, it yields 
thiocarbanilide, sulphur,  mercaptan, and hydrogen 
sulphide; ^ phenylthiocarbimide was also found. 
probably owing to the intermediate formation of 
phenyldithiourethane. 

A Large Electric Crane.— We notice in the Electrical 
Review of New York a good illustration of a powerful 
cantilever shipbuilding electric crane, recently erected at 
the shipbuilding yard of Messrs. William Cramp and Sons, 
of Philadelphia. The crane in question is driven by a 
single electric motor of about 150 h.p. It is mounted on 
a steel trestle of special design, 60ft. high, giving a total 
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height from the ground to the underside of the cantilever 


arm of 92ft. The crane has a clear travel up and down 
the trestle of 725ft., and has a lifting capacity of 15 tons 


at 60ft. out on either arm, or five tons at 95ft. out on 


either arm. The total length of the two cantilever arms 
over all is 202ft. The gauge of track along which the 


crane runs on top of the trestle is 20ft., and the entire 
crane has à speed up and down the trestle, with loads, of 


from 500ft. to 700ft. per minute against the wind. It will 
hoist its maximum load 125ft. per minute, or five tons 
$50ft. per minute, or 1,000lb. 700ft. per minute, and has 
a trolley travel along the cantilevers of 800ft. to 1,000ft. 


per minute. This crane, which is known at the Cramp 
Works as the “ Battleship Crane," covers two battleship 


ways. The crane, as well as the trestle, were designed 
and built for the company by the Brown Hoisting and 


Conveying Machine Company, who are now constructing 


two more similar cranes, to be erected in other parte of 
the same shipbuilding yard. 


Workshop Instruction.—We notice in a recent 


number of the London Technical Education Gazette that the 
Woolwich Polytechnic has taken up strongly the organisa- 
tion of courses in workshop arithmetic and mechanics, and 
also another series in experimental work in electricity and 


magnetism. The principal kept in view the following 


points in arranging the courses, which are intended largely 
forlads attending evening continuation classes, as well as 
for teachers in Board schools : (1) That the students attend 
evening continuation schools quite voluntarily, and for this 
reason the work must be made interesting to them, other- 
wise they will not attend regularly ; (2) in order to make 
the work interesting the studente must be taught to 
think for themselves, and this must be done in such a way 
that their efforts are reasonably successful ; (5) the students 
should be given work, the usefulness of which they can 
appreciate. The class on electricity and magnetism was 
placed under the care of Mr. Edser, and the following 
experimental apparatus was made by each of the 18 teachers, 
who attended the course most regularly on Saturdays: a 
magnetometer, galvanometer, a cell for determining the 
electric current by the decomposition of copper, Wheat- 
stone bridge, astatic galvanometer, and a potentiometer. 
Similar classes to these will be recommenced in September 
next, when a number of other polytechnics will take this 
kind of instruction, the value of which is, of course, great. 


Portable X-Ray Apparatus.—On Monday last, at 
a meeting of the Róntgen Society, Major Beevor opened a 
discussion on a portable X-ray apparatus, with a view to 
obtaining the opinions of experts as to the best construc- 
tion that could be devised. According to a newspaper 
report, he said that for some months he had been experi- 
menting with the various machines now in use, and had 
come to the conclusion that Mr. Pidgeon's modification of 
Wimshurst's apparatus would fulfil all the necessary 
requirements in the field. With the aid of Messrs. 
Baird and Tatlock he had constructed an apparatus 
which, enclosed in a box 2ft. by 18in. and weighing 
about 15lb., gave as good results as a 10in. or 12in. 
Ruhmkorff coil, and this had the advantage of giving 
an almost continuous current, thereby obviating the 
flickering of the X-ray effect upon fluorescent screens. 
By interposing Leyden jars he was able to produce spark- 
ing or interruption of the current, which gave equally good 
photographic results. With reference to the use of coils 
with their batteries and accumulators in warfare, he said 
that natives absolutely refused to carry sulphuric acid. 
In the Tirah campaign he bought 361b. of this acid at 


Rawal Pindi, and got it as far as the railway head, but 


there it stayed. When the troops were in the heart of 


| a 


the Tirah Valley he had to go round the field hospitals 
and collect whatever small quantities he could, and this 
was all that he had to work his Grove battery with. He 
did not believe that either in Egypt or India they would 
ever induce natives to carry sulphuric acid, and it was 
impossible to disguise it as something else, because the 
railways insisted on ite being declared. 


A Calcium Carbide Manufactory.—The following 
is an abstract, made by Mr. Carl Hering, of a long descrip- 
tion of the calcium carbide plant at Meran, in Austria 
The article in question appears in L'Eclairage Electriqw, 
and was written by Mr. Keller. In this plant, which is 
the first of the kind to be installed in Austria, water power 
is used, and the original station has five three-phase alter- 
nators of 1,200 h.p. each directly coupled to the turbines; 
this power is transmitted at 10,000 volts, and about 2,000 
of it is used for the manufacture of the carbide by the Gin 
and Leleux process. In the concluding portion he gives 
detailed figures of the cost of production at that plant, 
claiming that the results obtained in Europe are much 
better than those of the American plants. Such efficiencies 
as 13lb. to 15lb. per horse-power per day are purely 
imaginary, as 5 · 5 lb. would be quite satisfactory. Theoretically 
it requires 1, 900lb. of lime and 1,230lb. of carbon to pro- 
duce a ton of the carbide; in practice, however, 2,050Ib. 
and 1, 420lb. respectively are required. The cost of a ton 
of lime at that factory is about 16s. and of the carbon 
about 32s. One electrode will be sufficient for 10 tons of 
the carbide, and it costa £6. 12s., or about 13s. per ton. 
The electrical energy per ton of the carbide is 6,400 horse- 
power hours, which at £2 per electrical horse-power year 
is equal to a little over £1. 16s. per ton. The accessory 
machinery, the loss in the lines, etc., corresponds to about 
200 h. p., or about 4s per ton, the production of that 
factory being about 6:5 tons per day. Labour at 3s. to 
3s. Ad. per day amounts to about 15s. per ton. Amortisa- 
tion amounts to about £1 per ton, and the general expenses 
to about £1 per ton; the maintenance of the plant is given 
at 68. per ton. The total cost at that factory is 27. 56. 
per ton. 

Personal.—Our humorous contemporary, the Bailie, 
of Glasgow, referring to Mr. W. Maclay, the well-known 
convener of the Lighting Committee of that city, who has 
taken a very active interest in regard to lighting generally, 
as well as in the financial considerations which are 
inseparablo from municipal trading, gave some time ago 
a biographical sketch and portrait of that gentleman. A 
member of the Town Council and a magistrate, our 
contemporary reminds its readers that for eight years Mr. 
Maclay has been associated with a variety of schemes 
before the local parliament, including public health, 
watching and lighting, statute labour, municipal buildings, 
gas, and electricity. The Bailie adds: Having taken so 
keen an interest in educating himself, it was only fitting 
that he should exhibit the warmest sympathy for others 
less fortunately placed in that respect. The Cathcart 
School Board consequently claimed his services for nine 
years, and honoured his work and devotion by electing 
him its chairman. A member of the Chamber of Commerce 
and of the Master Court of the Incorporation of Bakers, 
he is well and widely known in business as well as in 
municipal circles. Of a scientific turn of mind, he 
is presently vice-president of the Geological Society. 
Altogether our friend is an admirable example of that 
class of self-made men who have by hard study and 
business aptitude not only done honour to themselves, but 
have contributed to the material wealth and expansion of 
our great city. A modest man withal, of a somewhat 
rotiring disposition, his work is perhaps better known in 
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the committees of the Council-chamber than on the house- 
tops. A worthy citizen of St. Mungo, the Bailie doffs his 
hat and wishes him that health and happiness which his 
qualities, services, and nature deserve.” 


Nikola Tesla.— We notice in the Western Electrician 
an account of a lecture given by Nikola Tesla before the 
Commercial College, Chicago. Our contemporary remarks 
that Mr. Tesla’s speech was rather disjointed, partly owing 
to the nature of his address, which was punctuated with 
expressions and side remarks, and partly through his 
apparent difficulty in expressing his ideas. There is no 
one," Mr. Tesla said, who does not speculate about the ques- 
tions of his existence, asking whence he comes, whither he 
is going, and what in reality he is. Soul and matter and 
their relatiors have eternal interest for human beings. On 
the other side, there is always the desire to comprehend 
the marvellous manifestations of nature in all ite phases. 
Let us talk of all these." We quite agree with our con- 
temporary, if vhe following remarks are correctly reported. 
For instance, we are told that Mr. Tesla talked of the 
possibility of depriving a piece of iron of all its heat and 
energy until it had reached the absolute zero and the mini- 
mum of motion. When the motion has ceased entirely," 
he said, when the ultimate stage of condensation is 
reached, the matter would disappear. There may be going 
on in the infinite depths of space a process of appearance 
and disappearance of matter. We are working to test this 
by trying to reach the absolute zero. It may take centuries 
before we can reach this absolute zero, if ever, for the diffi- 
culties are very great." Again, Mr. Tesla referred to an 
experiment in which he said he converted a column of gas 
into a solid body by the application of electricity in a 
certain manner. The gas became rigid and vibrated like 
a steel wire. We can quite conceive that the lecture was 
exceedingly difficult to follow, but we think that Mr. Nikola 
Tesla would enhance his reputation more by delivering a 
lecture which was clear and comprehensive rather than 
by delivering himself to utterances which were evidently 
intended to mystify those to whom he was speaking. 


The Sir Gabriel Stokes Jubilee.—The Chemical 
Society, in their address to Sir George Gabriel Stokes, 
M. A., D.CL, LL. D., D. Sc., F. R. S., as Lucasian Pro- 
fessor of Mathematics in the University of Cambridge, 
refer eulogistically to the 50 years which he has held a 
position so honourable to the university. Allusion is also 
made to the profound influence he has brought to bear on 
the teaching of physics. This influence has of necessity 
extended into those departments of chemical science which 
are directly dependent upon, or are associated with, 
physics. The society gratefully acknowledge the services 
Prof. Stokes has rendered to chemical physics by his 
researches on hydrodynamics, by his contributions to the 
theory and practice of spectrum analysis, and by his optical 
investigations. His memorable contribution to the 
society s Journal, On the Application of the Optical 
Properties of Bodies to the Detection and Discrimi- 
nation of Organic Substances,” made more than a 
third of a century ago, has, they point out, borne fruit a 
hundredfold, and to-day the refractometer and the spectro- 
scope are as indispensable to the chemist as is his balance. 
The address concludes as follows: We are glad to recog- 
nise that your interest in our special field of enquiry, 
springing from that catholicity which is your characteristic, 
has in no wise abated, for there is hardly a chemical subject 
bordering upon those branches of physical research which 
you have made more especially your own that has not been 
elucidated and benefited by your kindly criticism and 
advice. There are many workers in our society who 
thankfully acknowledge the ready help which you have 


rendered to them by your counsel and suggestions. That 
you may long continue to enjoy, in health and prosperity, 
the esteem and respect with which you are universally held 
by those who labour for the advancement of knowledge 
and the spread of learning, is the heartfelt wish of every 
member of that body on whose behalf we now address you." 


Long-Distance Transmission.—Prof. W. L. Robb 
read an interesting paper before the National Electric 
Light Association of New Vork at the end of last month 
on “ Rotary Transformers and Storage Batteries as Related 
to Lung-Distance Transmission.” No doubt certain of our 
contemporaries will write the paper down as unfit to he 
read because Prof. Robb has used the word “rotary” 
instead of Prof. Silvanus Thompson's “ rotatory.” In spite 
of this, however, the communication is worthy of careful 
reading, as the author spoke from experience obtained 
with a Hartford transmission plant. In this installation 
the water power is obtained from the Farmington River, 
about 11 miles from Hartford, and as at present developed 
is capable, under the most favourable conditions, of deliver- 
ing at the switchboard in Hartford about 1,200 e.h.p. The 
power is generated by two 600-kw. alternators, and trans- 
mitted to Hartford on the three-phase system under 10,000 
volts pressure. The water power is supplemented by an 
auxiliary steam plant in Hartford. The output of the 
steam plant is about 1,600 h.p., and is used to supplement 
the water power when the river is low. For distribution 
purposes, two systems are used in the central portion of 
the town. A three-wire direct-current system at 220 
volts is employed, all the cables being placed under- 
ground. In the suburbs, alternate current on the two-phase 
system is employed, but here again a three-wire distri- 
bution of 220 volts had been adopted. The cables in the 
different outlying districts are sometimes placed overhead. 
Three rotary transformers supply direct current to the 
three-wire direct-current system. One has a capacity of 
400 kw., and is located at the steam plant. Two have a 
capacity of 250 kw. each, and are placed in a battery sub- 
station which is situated in the very heart of the business 
section of the city, and about three-fourths of à mile from 
the steam plant. The storage battery has a capacity of 
2,500 horse-power hours at a five-hour rate of discharge. 
The 250-kw. rotaries and the battery were installed in the 
fall of 1896, and the 420-kw. rotary in the fall of 1898. 
All three rotaries and the battery supply currents to the 
same three-wire system. The rotary transformers are of 
the two-phase type, and are so designed that by 
cutting in or out turns of the primary of the static trans- 
formers the voltage of the rotaries may be varied 
between 230 and 360 volts. This wide range of voltage is 
necessitated by th» fact that the rotaries are at times run 
directly on the line, and at other times used in charging 
the battery, frequently at high charging rates. This wide 
range of voltage that can be obtained from the rotary does 
away with the boosters, otherwise necessary in charging. 
Two of the rotaries are started and brought into 
synchronism by induction motors built on their shafts; 
the third is brought into synchronism as a direct-current 
motor, the current necessary for this being supplied from 
the direct-current system. When the rotary transformers 
were running in parallel, considerable trouble was found at 
first with them, owing to the pumping action which was 
set up between them. This was entirely overcome by the 
introduction of short-circuited copper bars in the pole-pieces 
of the machines. Since this has been done there has been 
no trouble whatever in this direction. The author explains 
by diagrams the great service the accumulators have 
rendered to the undertaking in evening up the load on the 
machines, and also in keeping the voltage constant. 
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MUNICIPAL ELECTRICAL ASSOCIATION. 


BRISTOL CONVENTION. 


The fourth annual convention of the Municipal Electrical 
Association commenced at Bristol on Wednesday last in the 
Museum Lecture Theatre. 


MR. HERBERT ASHMAN, LORD MAYOR OF BRISTOL. 


Mr. HERBERT ASHMAN, the first Lord Mayor of Bristol, 
took the chair, and in a well-delivered speech welcomed 
the association to the city of Bristol. Speaking on behalf 
of the Corporation and the citizens generally, he said it was 
an honour to Bristol that the Municipal Electrical Associa- 
tion had chosen that city as its meeting-place at such an 
early period of the existence of the association. The 
precedence over larger towns so given was appreciated by 
all, and he trusted that the members would enjoy their 
stay. Of all the municipal works in Bristol they were 
perhaps most proud of their electricity works, and for the 
success of these works Mr. Faraday Proctor, the president, 
and Councillor George Pearson, the honorary solicitor of the 
Municipal Electrical Association, were largely responsible. 
The Lord Mayor proceeded to give instances of the rapid 
way in which municipal electrical undertakings had ad- 
vanced. Thus, while only £56,942 had been raised on loan 
for such{works in 1891, in 1896 the amount reached over 
£2,000,000, while at the present time the capital so raised 
reached £5,000,000 in the United Kingdom. 
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Mr. FARADAY PROCTOR, on behalf of the association, 
thanked the Lord Mayor for his kindly welcome, and said 
that no one had done more to advance the successful 
carrying out of the present convention. After this Mr. 
Proctor took the chair, and delivered the following address : 


Presidential Address. 


We are met together to hold our fourth annual 
convention, and, according to custom, I have as your 


president the honour of addressing you before we proceed 
to the real business of the meeting: the receiving and 
discussing of papers contributed by members of the asso- 
ciation on subjects relating to or affecting municipal elec- 
trical enterprise. As this association has very little past 
history, there is correspondingly little food for remarks 
upon the subjects of its completed works. I therefore 
propose to just touch upon some of the matters now in 
hand or requiring early attention. | 

The primary object of this association is to guard and 
promote the interests of municipalities in connection with 
electrical matters in general, this being brought about 
chiefly by the interchange of ideas and experiences. At 
such meetings as the present we have the opportunity of 
discussing each other's ideas and generally enlarging our 
own, as well as enlarging or directing the minds of the 
public in general. We havea very full programme before 
us: it is a matter of regret that a longer period than three 
days cannot be allotted to the ordinary business of our 
meeting. Great good results from the meeting together 
of councillors and engineers interested in the development 
of electrical enterprise ; this alone is full recompense for the 
energy spent in the working of our association. "There are 
now 83 municipalities operating electric lighting works, 
and of these 61 have joined this association, including 
most of the principal cities, the total membership being 
now 208. 

The growth of this association fairly represents develop- 
ment of municipal working. When our association held 
its first convention three years ago, 134 local authorities 
had powers to work electrical undertakings, whilst now 
there are 235. During the same period the number of 
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companies with such powers has es | increased from 64 to 
81. The total capital expended by local authorities having 
works in operation is now about £5,000,000, of which sum 
£4,500,000 is at present represented by our association. The 
scope of municipalities as traders is being more keenly dis- 
cussed now than it ever has been before, but no matter what 
limitations may be made, it seems certain that municipal enter 
prise will continue to increase as regards what may be termed 
the large monopolies—water, gas, tramways, electricity, and 
telephones. The action of the Government in connection 
with telephone matters foreshadows what would probably 
result if large schemes for electric power distribution are 
also sanctioned. If later on such schemes should be allowed 
to proceed, it appears likely that the companies would ulti- 
mately combine and form a huge monopoly like the National 
Telephone Company. In the case of public requirements 
municipalisation seems to spring up as the natural course 
between the formation of huge monopolies and ruinous 
competition. Even where companies do not combine 
healthy competition is not secured, owing to the working 
being such as we have in the case of insurance companies, 
where a ring is formed, a tariff drawn up, and an end put 
to competitive tendering. When company work reaches 
the stage now arrived at as regards insurance, it is time 
that such work be municipalised or taken up by the 
Government. In the case of insurance I would advocate 
a Government department—the risks would be better 
divided and sufficient experts could be more easily retained. 
It is desirable that all public streets should be under the 
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complete control of the public authority,including any works 
that are executed under their surface, more especially if the 
occasional or frequent disturbance of the paving is neces- 

ary in connection with such works. nder the main 
arteries of a large city, subways should be constructed for 
the e of pipes and cables. Were all these under one 


control it is likely that such would be formed, but while 


the responsibility for the streets is divided between the 
local authority and two or three companies it cannot be 
éxpected that such arrangements will be made. Where 
works are restricted to the district of ons local authority, 
they should be in the hands of that authority. If they 
are spread over the whole country, as in the telegraph 
system, it should be in the hands of the Government. If 
the works extend to the districts of two or more local 
authorities, they should, as far as is reasonable, belong 
respectively to the different authorities. 

It is often argued that a corporation or vestry cannot 
manage a commercial undertaking as well as a private 
company, and that there is not the same continuity or 
even intensity of interest; if this is so, would it not point 
to the desirability of a change of system regarding the 
appointment or term of office of the councillors or 
vestrymen. Speaking impartialy as a consumer of 
electricity, I would say if the members of the corpora- 
tion cannot manage the electric lighting get rid of 
the members, but leave the electric light ; but is it so? 
A company is not usually managed by the individual 
directors, though it may be by one of them, and a change 
on the board does not alter the tactics of the whole company 
so long as the actual managers remain. The same applies 
to working under & municipal committee, the actual 
management is, or ought to be, carried on by the permanent 
official. It is possible, and even likely, that some slight 
change may occur in the committee every year or two, 
but the leading members usually remain for much longer 
periods. The weakest point in the municipal management 
of electricity works at the present time is the unstability 
of the so-called permanent official, more appropriately 
termed the engineer. It is more important toa corporation 
than to a company that its official should remain during 
an extended time, for the very reason that changes are 
more likely to occur on the committee than on a board of 
directors, and yet how often these changes are allowed 
to occur in the case of electrical undertakings. The 
cause of this continual moving about is not difficult to 
trace. A few years ago, whenever » scheme of electrical 
equipment was required, a consulting engineer would 
be engaged who would probably be retained for some 
years after the permanent engineer had taken up his 
duties. The most common practice now, judging from the 


technical Press, is to advertise for the permanent official: 


at once, and require that he be capable of designing 
and drawing up specifications for the works. The salary 
attached to such an appointment would naturally be greater 
than that of an engineer engaged for superintendence only; 
consequently many engineers will apply for the post adver- 
tised who have been appointed on the old lines, although 
they perhaps have at the time the whole responsibilities of 
the design of new works without such extra services and 
responsibilities being recognised. The common practice in 
many towns is that an official shall not receive increased 
emoluments unless he is in possession of an offer of an 
appointment elsewhere. Reference has been made to the 
fact that consulting engineers are not now so often engaged 
to arrange the preliminary portion of an undertaking as 
hitherto. In many instances this is ill judged, as in the 
case of undertakings where there is no reasonable prospect 
of great development at an early date the services of a 
permanent official with really good qualifications cannot be 
reasonably obtained. It would, therefore, be much better 
that an experienced consulting engineer should be 
Mi: is ba 

he more difficult instance is that of a municipality 
owning an electric lighting undertaking and a tramway 
to be converted or constructed for electric traction. 
The tramway engineer, if such exists, wishes to keep 
the whole of the works in his own hands, and the 
consulting engineer cannot shut his eyes to the fact 
that if he advocates a system distinct from the existing 
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electrical undertaking he will probably be engaged to carry 
the scheme into effect. But if he expresses a decision in 
favour of combining the electric traction with the electric 
lighting works, his share in the organisation of the new 
system is likely to be very much less, and his fees will be 
affected in a similar manner. On the other hand, if the 
municipal electrical engineer be consulted he may be 
slightly prejudiced in favour of a combined system, but 
not necessarily so, as there should never be more than one 
chief electrical engineer in the same area, and thus the 
electrical section of the works, whether they be lighting, 
tramways, or power distribution, should in any case come 
under the one man. The solution of the difficulty seems 
to lie in the direction of the employment of the consultant 
on a prearranged scale, such not being dependent in any 
way upon the combination, or otherwise, of the systems. 
A scale of fees, based upon the miles of track to be 
equipped, would be as fair and workable as the existing 
payment by commission on the amount expended. At the 
same time this would not be conducive to excessive expen- 
diture, as is the case with the existing scale. The same 
principle might with advantage be applied in connection 
with other works such as buildings, with a view to economy 
as regards capital outlay. 

Turning to the question of revenue charges, there is a 
great deal to be learned from a careful analysis of the 
working of undertakings which cannot be abstracted from 
any existing tables or other publications. We are all 
required to make returns to the Board of Trade, showing 
the results of our annual working on similar lines, but 
these returns do not go far pers to be of much value to 
the engineer as regard details, and unfortunately the Board 
of Trade do not tabulate and publish the returns so made. 
In returns published certain works are shown as having 
attained excellent results in one or other detail of costs, 
but there are no direct means of discovering how the 
results are arrived at. In one case fuel may cost next 
to nothing, and in another it may be charged at too high 
a price. Either of these errors may arise when fuel is 
obtained from the corporation gasworks. The question 
being how much of the expense can be fairly allotted 
to the gasworks and how much to the electrical. 
Under the heading of management there may be next 
to no charge for accountancy, expenses, etc., these being 
under the control of the city or borough accountant’s 
department, and perhaps charged in with rates and 
taxes or not charged at all In one instance where 
an undertaking made a record during its first year 
of operations, the results were aided by charging practi- 
cally the whole of the chief's salary and a considerable 
portion of the assistante' to capital on account of extensions 
that had been carried out. On the other hand, there are 
many instances where the supervision of capital works is 
entirely charged to revenue. It is an unfortunate fact that 
the record-making stations have not generally been those 
whose supply i& praised for ite regularity, and the detailed 
records kept are very meagre. The log sheets as a rule 
contain little information of real value, whereas they should 
be the principal source of information and subject of 
analysis. The council of this association has made one 
fruitless attempt to get a table compiled that would meet 
the want felt. Another attempt will shortly be made, 
when it is hoped that the general body of members will 
respond not only by supplying data regarding their own 
works, but by offering suggestions for the improvement of 
the forms issued. There is doubtless a considerable amount 
of labour involved in collecting the information required, 
but this is slight compared with the benefits derivable. A 
task which this association should take in hand at an early 
date is that of drawing up a scheme for tbe appropriation 
of charges under the headings appearing in the Board of 
Trade returns, and such sub-headings as seem desirable. 

Though we cannot look back upon great achievements 
an important reduction of fire insurance rates has resulted 
from the efforts of the association, but taking into account 
the very small amount of inflammable material used in 
up-to-date works, the rate ought to submit to a further 
considerable reduction. Insurance companies would do 
well to turn their attention more carefully to the question 
of the wiring of private premises. This association, instead 
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of drawing up wiring rules, as was originally proposed, has 
joined the Institution of Electrical Engineers in this matter, 
but little has been said as to the method of ascertainin 

whether attention is paid to the rules in individua 
instances. When reading a paper before the Bristol 
Insurance Institute, about six years ago, I advocated the 
appointment of an inspector, or inspectors, by insurance 
companies jointly, such inspectors to supervise electrical 
installation work during progress, the fees being paid by 
the different companies in proportion to their respective 
interests in the buildings inspected. Such appears to me 
to be the most reasonable way of safeguarding at once 
the consumer and the insurance company. At the 
present time, the usual practice is for the cheap wiring 
installer to persuade the consumer that the insulation 
test taken by the corporation (or supply company) is 
sufficient guarantee of good work, whereas it affords 
little or no protection whatever, and is often taken merely 
to fall in with the Board of Trade regulations, which 
require the suppliers of electrical energy to be satisfied that 
there is not excessive leakage on a consumer’s premises. 
The Board of Trade, as you are all aware, has recently 
introduced a Clauses Bill before Parliament with reference 
to electric lighting. The avowed object of this Bill is 
merely to save the frequent reprinting of exactly identical 
matter by codifying model clauses. There are, however, 
some alterations from the existing model form. For 
instance, there is a rearranged clause excluding the month 
of August from all consideration in the service of notices 
upon the Postmaster-General, though why Post Office 
holidays to the extent of one month should be allowed for 
in an Electric Lighting Bill is not quite clear. On first 
hearing of the existence of this Clauses Bill a sub-committee 
was appointed to consider the same and report to a special 
general meeting of this association if necessary. It was 
subsequently thought desirable to approach the Board of 
Trade with a view to certain amendments. Although they 
have been pi here by the town clerk of one of our 
largest cities, by this association direct, and by a member of 
Parliament, the Board of Trade decline to receive a depu- 
tation or consider any amendment of the Bill, as they con- 
sider the slightest alteration would probably lead to ite 
rejection for this session. They have at the same time 
pointed out that all amendments may be made in each of 
the special orders as hitherto. The passing of this Bill 
would make it much more difficult to get any desirable 
amendments authorised by Parliament, whilst there would 
be little gained by anyone. It were well, therefore, that 
the Bill should be thrown out until such time as it can be 
presented in a complete condition, dealing with all matters 
requiring reform. In the meautime we sbould all care- 
fully consider the matter that we may be prepared to deal 
with the whole question when it comes up again. Partly from 
lack of time it was in the present instance considered 
expedient to let the lesser items drop, devoting our 
vee almost exclusively to the insertion of a stand-by 
clause. 

The question of the period allowed for the repayment 
of loans is one requiring early attention. There is a great 
diversity in the practice in different places, and the term 
authorised varies to an extent which is extraordinary when 
taken in conjunction with the fact that the loans are 
for works having a similar character of permanency. For 
instance, for depreciation and sinking fund Glasgow sets 
aside at more than 20 times the rate per cent. provided by 
the Belfast Corporation. The most usual period allowed by 
the Local Government Board is 25 years, this being a very 
much shorter period than is usually authorised by other 
authorities. The average annual amount set aside for 
electrical works by provincial municipalities being two and 
a half times greater than that provided by the different 
metropolitan authorities, it would be well that the Act 
should define the period over which any loans authorised 
are to extend, having regard to the permanent nature of 
the undertaking, and to the arrangement that the value 
of the works shall be maintained from revenue. In 
deciding the period of repayment, the Local Govern- 
ment Board take into consideration the life of the 
particular article in which the capital is to be expended ; 
but this is surely an erroneous principle, as it makes 


provision for the replacing of worn-out material from 
further capital, a method which certainly cannot be com- 
mended, and is not, I believe, practised. Provided the 
works are properly maintained, the whole system must have 
one degree of permanency. There ought, therefore, to be 
no difficulty in coming to a decision as to the term of years 


applicable to the repayment of loans for all electricity 


works used for similar purposes. Whatever term be autho- 
rised, the first repayment should not fall due during the 
first year or two years after the loan is contracted, for it is 
the evident intention of all parties concerned that the 
undertakings be self-supporting, and under the present 
system of making the first half-yearly or annual repayment 
within a year of the money being raised there must bea 
call upon the local rate, since the first instalments fall due 
before any revenue can be earned. 

I have one other matter to bring before you, in which I 
trust you will all take a personal interest. At the sugges- 
tion of your past-president (Mr. Wordingham) a benevolent 
scheme has been prepared. Through tbe kindness of the 
Institution of Civil Engineers we have modelled our scheme 
upon that of the older institution. The fund to be raised 
is for the assistance of persons who have been members of 
this association, or of their families. The fact that such a 
fund is not immediately required to be drawn upon renders 
this the most appropriate time for its inauguration. While 
we are young and vigorous we should lend such support 
as our means will permit to a fund in the interests of 
those who labour in the same field as ourselves. The par- 
ticular branch of the profession to which we belong, even 
at this early stage of ite existence, is overcrowded. It is 
difficult to enter, as, in addition to a scientific education, an 
apprenticeship to engineering should be served before 
entering a generating station even in the capacity of a 
pupil or improver. Not only does this mean the payment 
of a premium twice during the course of training, but, 
what is much more serious, the occupation of a consider- 
able number of years, at the end of which the individual 
is at best only qualified for a position of charge engineer. 
For this position the salary at first would not exceed £2 a 
week, perhaps even less, and therefore there are likely to 
be many in the ranks who cannot make adequate provision 
for misfortunes which may come to them. Under the 
scheme at present arranged an annual subscription of 5s. 
will secure one vote at ali meetings. I should much like to 
be able to announce before the close of our meeting this 
morning that every member present had undertaken to 
subscribe at least 5s. annually—which sum, I would point 
out, is only about 1d. per week. Though the disburse 
ments are limited, the source and amount of subscriptions 
and donations is in no way controlled. 

In conclusion, I beg to express the desire that from our 
gathering this summer you may all reap instruction, 
pleasure, and health. There is, I think, no more fitting 
opportunity than the present for me to mention that the 
tbanks of the association are due not only to those whose 
hospitality we are accepting, but to others who have 
extended invitations which we would most gladly have taken 
advantage of, had time allowed, amongst whom I may 
mention the Corporations of Cardiff, Exeter, Newport, and 
Taunton. 


Councillor W. C. Dixon, of Bradford, proposed a hearty 
vote of thanks to Mr. Faraday Proctor for his presidential 
address, which he characterised as one of the most interest- 
ing ever delivered to the association. He was glad to note 
that out of 83 municipal electricity works no less than 63 
were represented on their list of members. Councillor 
Dixon strongly approved of the suggestion that subways 
should be constructed under the principal streets, as in this 
way the constant waste of money over taking up and laying 
down pavements would be saved. He thought that munici- 
palities generally did not get quite the value for their 
money that private firms did, but in this respect the 
municipal electrical undertakings were the exception that 
proved the rule. The proposition was accepted with 
acclamation. 

The PRESIDENT then called on Councillor George Pearson 
to read in abstract the following paper: 
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Municipal Trading. 


BY COUNCILLOR GEORGE PEARSON, CHAIRMAN OF THE 
ELECTRICAL COMMITTEE OF THE BRISTOL CORPORATION. 


The question of municipal trading occupies now, and has for 
some time past occupied, some considerable share of public 
attention, but by no means more than the importance of the 
subject justifies, and in writing upon this subject to-day a writer 
must be prepared for considerable criticism, both from critics 
anxious for truth as well as from those who are not. I purpose, 
therefore, examining carefully the history of the question as 
evidenced by the reports of the Local Government Board, and 
giving so far as possible some figures, which I trust may be 
found fairly reliable. The earlier loans were granted under the 
Public Health Act, 1848, and £2,956,178. 6s. 8d. was borrowed 
under this Act up to the year 1858. From the year 1858 to 
1870 the Secretary of State sanctioned under the Local Govern- 
ment Act, 1858, loans to the extent of £7,208,507. 1s. 3d., and 
under the Sewage Utilisation Act, 1867, £154,859, making a 
total amount of loans to Aug. 19, 1871, of £10,319,544. 7s. 11d. 
From Aug. 19, 1871, to Dec. 31, 1871, a further sum of 
£267,562 was advanced, making a total to Dec. 31, 1871, of 
£10,587,106. 7s. 11d., and as showing the views of the Local 
Government Board of that date on the amount of the loansI quote 
the following sentence from their report of the year 1871-72: 
The increase in the amount of these loans from £260,905 of 
1858, the year in which the Local Government Act was passed, 
to the £1,212,890 of 1871 is very remarkable." At the present 
date figures such as these would pass without comment. 


COUNCILLOR GEORGE PEARSON, HON. SOLKCITOR, MUNICIPAL 
ELECTRICAL ASSOCIATION. 


In the year 1872 the Public Works Loan Commissioners 
were authorised to lend upon the recommendation of the Local 
Government Board to urban and rural sanitary authorities, and 
the rates of interest were fixed for loans of 30 years, £3. 10s. 
per cent. ; for loans of 40 years, £5. 15s. per cent. ; for loans 
of 50 years, £4 per cent. The loans at this date were not tabu- 
lated as has since been done, and it is impossible, therefore, 
without unduly lengthening these remarks, to divide the figures 
as has been done hereafter as to loans for trading or quasi- 
trading and loans for the preservation of the public health. 
In the year 1878-79 the Local Government Board first 
called attention to the nature of the loans, and pointed out 
that in the three years ending 1877-78 a sum of £4,943,761 
had been paid off the outstanding loans. The increase 
in borrowing for gas and water undertakings continued 
through the year 1879-80, and this year is interesting to the 
association I am now addressing, because it is the first year in 
which the Local Government Board reports corporations having 
obtained power to borrow for the manufacture and supply of 
electric energy. The Corporations obtaining these powers were 
Leicester, Nottingham, Over Darwen, and Liverpool; the 
period of repayment fixed was in each case restricted to 
10 years. 

In the report for the years 1890-91, the Local Government 
Board for the first time gave the total amount of the outstand- 
ing loans of local authorities. The amount up to the year 
ending March, 1899, was £195,442,397, but no particulars are 
given of the remunerative and unremunerative debts. The 
Local Government Board in their report for the year 1892-93 
for the first time gave a statement of the loans in the form 
tabulated below, from which we can ascertain the various 
purposes for which the loans then outstanding were incurred, 
to which I have added the corresponding figures from the report 
of the years 1897-98. 

But this return is deficient in one important particular, as it 
gives no figures showing the annual repayment of principal due 
or the time being, but I think we may with safety assume such 
repayment would not be less than 1 per cent. per annum. 
Averaging the whole of the loans, this would show an annual 


153 


contribution to the sinking fund of £2,432,000. I regret I have 


no authoritative figures on this point. 


Water works,. 86 
Harbours, piers, docks, and quays ..... 
Highways, street improvements, and 


Report 
1892-93, 


March, 
1891. 


31,466,462 


Report 
1897-98, 


year ending year ending 


March, 
1896. 


£38,325,912 445,144,657 


32,898,399 


turnpike roads s. 28. 275,890 30, 277,678 
Sewerage and sewage disposal ............ 19,969,077 302, 
ed t 18,616,269 24,930,434 
Gasworks  ........... eere ã. 14,991,197 17, 162, 143 
Poor -law purposes mses 7,056,166 3, 136.457 
ee 5,380, 982 5,808, 700 
Parks, pleasure grounds, commons, and 

open Spaces... ...... S ü 3,992. 137 5,238,610 
Advance to Manchester Ship Canal 

Company ............... ͥ . e — 5, 127, 980 
Pablie buildings, offices, eto. (not in- 

cluded under other headings)  ...... 4,315,707 5,082,029 
Artisans’ and labourers’ dwellings im- 

provementinM ſM nnn 3 814,035 4, 487, 573 
Lunatic asy lun 3,686, 662 4,391,072 
Bridges and ferries ......................... - 4,053,596 4,369,106 
Land drainage and embankment, river 

conservancy and sea defences . .-...... 3,147,417 2,942,772 
Cemeteries and burial grounds ............ 2,492,185 2,734, 962 
Electric lighting and supply ............... 56,942 1,942,773 
Tem, ð⁵ 1,317,555 1,604,412 
Baths, wash-houses, and open bathing 

a UIN —— 950,308 1,568,843 
Police stations, gaols, and lock-up 

6»! 8 1,122,548 1, 297,674 
Hot!, XE ea NY EE E PERRO UY 8 669, 234 1. 285, 653 
Private improvement works ............... 940, 969 1,150,299 
Thames Tunnel (Blackwall) ............... — 1,006,582 
Public libraries, museums, and schools 

of science and art. 489, 693 805, 905 
Fire briga dees 489, 741 737, 966 
Slaughter- house eese 121, 631 167,932 
Allotments .........ccccsccecsovececcescsessereves 14 164 57,591 
iii! ⁵⁵⁵K‚᷑ E 46,095 30,778 
Cattle Diseases Prevention Act, 1866 ... 76,239 13,544 
Small holdings .........................- . — 6,421 
Other purposes q 5,330,545 7, 497, 927 


2201, 215,458 £243,209, 862 


Let us consider the growth of municipal trading, which will 
be best seen from the growth of municipal indebtedness, by 
means of which e trading has been rendered financially 

ible. The loans to municipalities outstanding in the year 
1875 amounted to 92, 820, 100. These outstanding loans had 
grown in the year 1895 to E235, 585, 049, an increase of 
E142, 514, 949, being an increase at the rate of 153°5 per 
cent. for the 20 years. This increase of local indebtedness 
exceeded the decrease of the national indebtedness by 
450, 568, 155. The figures I have read show the extent to 
which public funds have been used by local authorities in muni- 
cipal trading. Taking gas, water, dock works as three of the 
largest classes of municipal trading concerns, we find that the 
debt existing in the year 1895 (not the sum originally raised, 
which would, of course, be much larger, the present reduced 
figures being brought about by the operation of the sinking 
fund arrangement made in respect to each of these loans), 
stood at £95,680,425, being about 4 860, 525 more than the total 
local indebtedness in the year 1875. The foregoing figures 
show the great growth in municipal trading by showing, in 
some degree, the growth of municipal capital invested in it 
during the last 20 years, and those figures do not remain 
stationary. I see from the report of the Local Government 
Board for this year that in the year endiug March, 1896, the 
National Debt has sunk to £648,474,143, as against £656,998, 941 
in the year 1895, a decrease of about 28,000,000 in the year, 
whilst the local indebtedness has grown to £243,209,862, as 
against £235,535,049 in the year 1895, being an increase of 
about the same amount, and the debt in respect of the gas, 
water, and dock works has grown in the year 1896 by 
£1,524,774, and stood in the end of that year at £95,205,199, 
being £2,385,099 more than the entire municipal indebted- 
ness of the year 1875. "The electric light figures are very 
instructive as showing the growth of municipal trading in 
electric current. Up to the year ending March, 1895, 
£1,578,818 only had beo invested in these undertakings by 
local authorities, whilst I find in the tables published in 
Lightning that 50 local authorities own their electrical under- 
takings, and from the figures there given I estimate the capital 
authorised to be invested up to the year ending March, 1897, 
at £4,000,000, and think by this time the sum has grown to 
nearly £5,000,000. At first sight the amount of the local 
indebtedness may appear large, but an analysis of these figures 
shows that having regard to the work done this is not the case. 
A large sum may more appropriately be called commercial 
investments by municipalities, for we find in March, 1896, 
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TABLE A. 
-— «— CAPITAL. ————————— - - — - INCOME. ^ 
Amount rece | 
in annual in- ! 
arial sinking |come for the 5 Average 
inclusive Amount nal jn ended March working Average 8 paid Average 
b of ed Amount "o borrowed loans 31, 1898, or if ND. annual net| during the ies 
Name of undertaking. niri: p which was | fund at the under- riod profit | same period t 
capita’, | capital outstanding March taking com- P9 for in respect of f. 
provided borrowed which has.) March 31 31, 1898, menced men- the same principal and for 
by '| been aan tioned in : P pa de 
: 98. in during that : period. | interest on 
corpora- paid off. respect period, from Previous capital 
tion. of capital dte of com- Column. borrowed 
borrowed| mencement. 
£ £ £ | £ | £ | £ £ £ EF 
Waterworks ............... 48, 434, 890,46, 548, 391 5,140,486) 41,570,880 1,332,508) 2 644,937 902,612  1,744,361| 1,699,322 | 15,211 
Gasworks .. ............... 20,175,764/19,254,350| 3,457,329| 15, 796, 500 1, 075,802 4, 517.126 |3 336,918. 1, 180.2088 772.535 37,38 
Tram ways ͥ 3, 213,654 2,689,384 499,377 2,190,007] 104,969| 435,942 302,070 133 392 90.705 848 
Electric lighting. 3,416,711] 3,108 533 108.848 2,990,582, 101,642| 304, 499 168,755 137.320 126,659 , 3,747 
arketa..................... .770,301| 4,211,695| 1,361,518| 2,923,191) 219,839| 454,304 | 204,826 249,908| 155,681 460 
Baths, eto... ............... 1,498,079| 1,194,407 5,967 914,280 77,453 99, 256 119,414 4,871 46,829 2.258 
Cemeteries and burial | 
grounds. 1,052,873 990,667 390, 170 600, 497 53, 294 69,418 61.808 13,048 37,567 — 
. Working class dwell. | 
jr m 8 718.634 633,475 56,711 676,764 95,067 12 514 3, e 8,072 21,837 7 
Piers, quays, et 4,797.489| 4,676,829) 361,522 4,915,307, 143,029 324 780 197,495 197,535. 175,427 13,600 
Miscellaneous ............ 4,200} 74, 200 68, 976 5,224 494| 35,610 | 21,957 14,353 709 | — 
Total . . .. . 88,152,59583,379,931/11,720,904()71,583,232 3, 208,507 8,898,376 5,319,597 (53.613,68 3,197,971 | 81,16; 


(a) The apparent discrepancy in column 5 is due to the facb that sums to the amount of £14,561 are included in column: 
particulars in respect of which required for columns 4 and 5 cannot be given; and sums to the amount of £238,766 ar 


included in column 5, 
(b) The apparent 
working expenses over income in certain undertakings. 


ticulars in respect of which required for columns 3 and 4 cannot be given. 
iscrepancy in column 9 is due to the inclusion in column 8 of a sum of £34,889, respecting the excess d 


Tbe provision of waterworks was answerable for a 

debt oll. ———— € £45,144,657 | more by the corporations than they would have been by the 
Harbours, piers, docks, and quays s. IDEE 32,898,399 | companies. This I do not believe. Speaking as a man of: 
Highways, street improvements, and turnpike roads... 30,277,678 | fair experience in public work, I say I have never found the 
Gasworks ......... esee FFC 7,162,143 average ratepayer backward in complaining ; if he has a fault it 
| (Vus onn up 8 sheet 5 edis is on the other side, and it does not appear from this repor 
5 de line ^as Pin ie 573 | that there has been any unreasonable desire on the part ol 
D'ameterios %%% FAM AC UM C LEE DAN 2734. municipalities to sacrifice the rich to the demands of the working 

r profitable undertakings aro undoubtedly gu 
TAmWAYS. 52 odo ie etek Sec ea to d 1,604,412 | works. Iam pleased to see the profits on the waterworks are 
"| not so large, because there can no doubt that the blessing 


Showing a total of £147,189,277 


to have been invested in works more or less of a productive 
character, earning in the majority of cases an income competent 
to repay the instalments of principal becoming due in addition 
to the interest payable in respect of the loans. Bristol had on 
March 25, 1898, an indebtedness of £3,290,521. 18s. 8d. made 
up of the following amounts : 


contended by our opponents that the consumers were charged 


of a good, plentiful, and cheap water supply far outweigh the 
advantages of a large money profit to the ratepayers, and I am 
pleased that those responsible for the municipal management 
of these undertakings have not been slow to recognise this fact. 
I give these figures for the purpose of showing the misleading 
nature of the remarks of writers who, taking the gross figure 
of the local indebtedness, point to it as an evidence of national 
decadence rather than of municipal enterprise. The figure 


Urban District Council loans . £780,465 2 7 really represent, on the one hand, the evidence of a growing 
Borough Fa ssc oct care toes E T A > 342,839 7 10 1 r the other, the gonid 
@e@eeesesoevene ($6tót*53095800020900*€000029$99*509090800002200905920*9*€ 3 b the municipal determination that the health of cha poop i 
C EATA 8 £3,290,521 18 8 be better preserved, that the lives of the poor shall be rendered 
brighter, the education of the young shall better fit them for 


It would be unfair to assume that this indebtedness represents 
an unremunerative fund, the interest and sinking fund of which 
falls on the shoulders ôf the ratepayers. The large liability in 
respect of docks is, in a degree, though not entirely, self- 
supporting, and the debt of about £200,000 incurred for the 
purpose of the manufacture of electrical energy represents an 

absolutely remunerative investment of capital, which to-day 
yields a profit, in addition to paying the interest on the principal 
borrowed and also the yearly instalment of principal repaid in 
respect of this loan.* Some further figures on this subject 
have recently been issued by the Local Government Board in 
the shape of a return of the water, gas, tramway, electric 
lighting, and other reproductive undertakings carried on by 
municipal boroughs, and I cannot do better than give a copy of 
. the summary note to this return, which I do herewith. (See 
Table À.) | 

All friends of municipal trading will thank Sir Henry Fowler 
for moving for this return, although his motives were not, I 
think, to prove the case of municipal traders, as is done by 
it. An average annual profit of £3,613,668 on a capital of 
£88,152,595 is not a bad return. It is impossible to go into 
details in a paper such as this, and I would therefore recom- 
mend all who disapprove, as well as those who approve, of 
municipal trading to carefully examine this last return of the 
Local Government Board and examine the figures of such towns 
as Manchester, Birmingham, and Leeds. It will doubtless be 

* Bristol is to-day repaying the principal of its loans at the rate 
of about £60,000 per year, and this sum represents a rate of about 
lld. in the pound on the ratable value of the city. 


the battle of life, and that the paths of the ‘‘ failures” in life: 


struggles shall be made less rugged than they have hitherto been. 
That Parliament reflects the growth of public opinion vil. 


I think, be seen from the powers from time to time conferre 
upon municipalities both for trading and also for joint action 0 
the provision of common requirements, and these latter power 
are fully set out in the Public Health Act, 1875. By Section % 
of that Act it is enacted as follows: Any local authority for 


the time being sup yi, watar within their own district ms. | 


with the sanction of the Local Government Board, supply water 
to the local authority of any adjoining district on such term # 
may be agreed on between such authorities, or in case of dispute 
may be settled by arbitration in manner provided by this Act 
By the same Act it is provided in Section 28 that: "The 
local authority of any district may by agreement with the loa! 
authority of any adjoining district, and with the sanction of the 
Local Government Board, cause their sewers to communicate 
with the sewers of such last-mentioned authority in such manne! 
and on such terms and subject to such conditions as m/ 
agreed on between the local authorities, or in case of dispute 
may be settled by the Local Government Board." 
By Section 279 of the same Act it is provided. Where € 
the application of the local authorities of any urban or ru 
districte, or of any of such authorities, it appears to the 
Government Board that it would be for the advantage of such 
districte, or any of them, or any parts thereof, or of any cn 
tributory places in any rural district or districts, to be form 
into a united district for all or any of the purposes following" 
that is to say, (1) the procuring a common supply of water; ' 
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(2) the making a main sewer, or carrying into effect a system of 
sewerage for the use of all such districts or contributory places; 
or (3) for any other purposes of this Act the Local Government 
Board may, by provisional order, form such districte or con- 
tributory places into a united district, all costs and charges of 
and incidental to the formation of a united district shall, in the 
event of a united district being formed, be a first charge on 
y rates leviable in the united district in pursuance to this 
ct. 

By Section 285 there is a general sweeping clause as follows: 
** Any local authority may, with the consent of the local autho- 
rity of any adjoining district, execute and do in such adjoining 
district all or any of such works and things as they may 
execute and do within their own district, and on such terms as 
to payment or otherwise as may be agreed on between them 
and the local authority of the adjoining district; moreover, two 
or more local authorities may combine together for the purpose 
of executing and maintaining any works that may be for the 
benefit of their respective districts, or any part thereof. All 
moneys which any local authority may agree to contribute for 
defraying expenses incurred under this section shall be deemed 
to be expenses incurred by them in the execution of works 
within their district.” 

From these clauses it will be seen that municipalities have 
little to fear in their attempts at joint action from the trammels 
of Parliament or of the Local Government Board, and that 
the course of their trading and also of their joint action in the 
provision of their common requirements is fairly clear. 

Having shown to some extent the amount of municipal 
trading now being carried on, as evidenced by the amount of 
capital invested in it, I will now consider the limits within 
which (for the present) municipal trading should, I think, be 
confined, but before doing so I must say that I purposely avoid 
any remarks in support of the right of municipalities to trade, 
although that point has been recently questioned, because I 
consider that when £150,000,000 of municipal funds have been 
invested in municipal trading enterprises, it appesrs to me 
rather late in the day to discuss the propriety of investing money 
in such undertakings at all. J think muuicipal trading should 
be confined to the provision of those necessities of civilisation 
which are so large as to be beyond the power of individual 
effort to supply, and which do not form part of any Govern- 
ment department. The effort of the individual will generally 
produce more economically than either a oompany or 
a local authority; but as between a company and a local 


authority there is, economically aru i very little to choose, 
T 


and corporations can claim to be free from the misappropria- 
tion of capital, which appears to be incidental to the formation 
of so many of the companies which from time to time come 
under our notice, and therefore the cheapness of the price of 
money when raised on the credit of a local authority as against 
the dearness of money when raised by a company, must always 
enable a local authority to trade on a smaller gross profit than 
a company, and therefore requires less to be abstracted from 
the pockets of the consumers to secure success to the under- 
taking, whatever it may be. I am, therefore, of opinion 
that the supply of water, gas, electrical energy, and trams 
should be in the hands of the local authority. Cleansing, 
ashing, and watering should also be done without the aid 
of a contractor; but I would not suggest, except under 
exceptional circumstances, that all municipal works—such 
as erection of buildings and other matters of that kind— 
should be undertaken by the municipality; but when, for 
any reason whatever—and there are many reasons I know— 
there is a lack of outside competition, then these works 
can be done generally more economically and always better by 
& munici ity than by a contractor ; but here I must protest 
against the efforts now being made by the directors, managers, 
and others connected with some of the largest public companies 
to masquerade under the guise of the ‘‘ private individual," and 
to claim his attributes. No one more appreciates what England 
owes to the energy, the enterprise, and the skill of her sons 
than myself; but England owes much less to her companies. 
It is impossible to conceive anything more crushing on the 
energies of the individual than the existence of huge companies 
with large capital at their command, whose very existence too 
often depends on the crushing out of existence of the small 
individ manufacturer and the securing to themselves 
monopolies in their own branch of trade. If we require 
evidence of this we have only to consider the recent growth of 
“ unions " and ‘‘syndicates,” formed for the purpose of securing 
monopolies in particular trades, and I am not aware that the pro- 
motersof these **unions" and '*syndicates" everdealt too tenderly 
with the energetic private individual, or, indeed, dealt with him 
at all, except to secure that he was crushed out of existence. All 
that municipal traders ask is a fair field and no favour. Let us 
have no artificial supporta to municipal trading ; indeed, let us 
have no supports which are not given to companies under 
similar circumstances, and we ask in return that companies shall 
be placed in the same position, and not be permitted whilst 
preserving their own monopolies to exclaim against and attack 
the monopolies of corporations, | 


Having said this much on the general question, let us examine 
some of the many reasons given for and against munici 
trading, and in doing so I cannot do better than call attention 
to the admirable summary of the advantages and disadvantages 
of municipal trading given by tbe editor of Lightning, in hi 
issue of Dec. 22, 1898: PUN 


Advantages in Favour of Companies. 


'*1. The gentlemen who manage a company are chosen for 
their knowledge of the business, and also because they ma 
have considerable stake in the company."—I do not agree wi 
this, and I have no hesitation in saying that directors are very 
seldom chosen on account of their knowledge of the business, 
and in this view I am supported by the view of Mr. C. J. 
Stewart, late senior official receiver under the Companies’ Acta, 
who, addressing the London Chamber of Commerce on Feb. 22 
last, said. There are three causes of company failure—exces- 
sive capitalisation, proceeding to allotment on insufficient capital, 
and the incompetency of directors. One of the worst evils of 
the presen$ mode of forming Mp: nem is the nomination of 
the directors by the promoters. e path of puppet directors 
is made easy to them, and a company consequently often starts 
with a directorate unskilled in business and bound hand and 
foot to the promoter." I will not add anything to that severe 
comment on this point. : 

**2. The preon of the directors is not likely to be 
changed.” — To an extent this is correct, but by no means to the 
extent suggested. 

“3. The chairman will remain the same."—I do not think 
there is any more chance of a chairman of a committee of a 
council being changed than a chairman of a board of directors. 

* 4, The number of directors will be few compared with the 
number of the committee of a corporation."—This is correct, 
but the error is corrected by the appointment of sub-committees 
on the various branches of the work. ij 

**5. Directors are paid for their services, and therefore they 
are more likely to attend to their work than the members of a 
corporation who give their services gratuitously.”—This I do 
not agree with. y experience tells me that councillors give 
even à more unremitting attention to the business of their 
nee than the average director gives to the work of his 

oard. 

6. It is no uncommon thing to find that the policy of cor- 
porations is reversed from one meeting to another, as a different 
set of members may happen to be present; in fact, I have 
known of the policy being reversed at the same meeting because 
some members have left and others come in."—Speaking from 
an experience of many years of public work, this is not so. 
Details of management may be varied, but policies are not 
changed without careful debate ; indeed, discussion errs on the 
side of excess, if it errs at all. | 

„7. The members of a corporation committee are liable to be 
influenced by the fact that they have to curry favour with their 
constituents, and it is noticeable what a different view the same 
man may take just after November 1 and just before December 1." 
This may be true of a few, but the general body have no such 
fears. 

** 8. It is no uncommon thing to find in a corporation that 
men bear spite against some other member of the corporation, 
and will advocate a policy directly against that of their 
opponent, not because they think their opponent's policy 
wrong, but simply because it is his policy. It requires no 
stretch of imagination to see that these things do not conduce 
to the well-being of a commercial undertaking."—I have known 
this done once, but then only by a few, the general body of a 
council areno more likely to be influenced by mean and con- 
temptible motives Such as these than a body of directors. 

* 9. Companies are credited with paying their officials more 
than corporations, and in giving them inducements to make the 
concern a commercial success. The mere fact that a manager 
has a few shares in a company is a considerable inducement for 
him to look after the commercial side of the question. I am 
aware of no corporation which pays its manager by results. 
Length of service is the greatest inducement for advancement 
in pay with corporations.”—I know from experience that as a 
rule shere are few company engineers who would not willingly 
join the service of a corporation, and I believe that the - 
sion of a few shares in a company would not make the difference 
between an engineer doing his best in the interest of the under- 
taking with which he is associated, or omitting such duty. I 
have & higher opinion of our electrical staff than to believe 
anything of the kind. : 

** 10. There is every tendency in a corporation undertaking, 
as in a Government undertaking, to make the heads of the 
departments machines. Of course, it may be urged against 
this that the results do not prove it, but at present there are 
young men in charge of these undertakings who are keen, 
possibly too keen ; and this influence has not yet been felt, but 
1t will be felt there is no doubt."—No reply is required to this, 
because it is admitted that the result does not prove the state- 


 ment—this being so, why make the allegation ? 


* ]1. Again, the members of a corporation cannot deal with 
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the employment of labour on such advantageous lines as a 
company. There is certain to be tremendous pressure put 
upon them by trade unions, and one or two cases have come 
under my notice which would have been fatal to the manage- 
ment of the works had the engineer been a less strong man 
than he was.”—Companies and corporations are to a great 
extent in the same boat in this respect, and I shall wait until 
my experience teaches me the truth of the statement in respect 
of which I have very great doubts. 


Disadvantages of. Companies. 


** 1. Companies undoubtedly cannot borrow money at so low 
a rate as corporations." —Of this there can be no doubt. 

2. Companies have not the fixity of tenure corporations 
have."—The same remark applies to this. 

„35. Companies rarely have any street-lighting. This is a 
disadvantage in two ways: first, because a good street-lighting 
load is an admirable adjunct and a most paying addition to a 
Station ; and secondly, because a good street-lighting system is 
a grand advertisement for the light. Local authorities will 
never pay a company as much for street-lighting as they will 
pay themselves. Fancy a local authority paying a company 
£40 per annum each for 200 arc lamps ; and yet this is done. 
No wonder under these conditions the station pays—it would be 
difficult to prevent it doing so; but it is a little hard to see 
where the ratepayers benefit. The above is by no means an 
isolated case." —If companies have no street-lighting, it is, as a 
rule, their own fault. I have known a company stifle the 
demand for street-lighting, because they have a good demand 
for private lighting at a high price, and therefore did not care 
for street-lighting at a low price. I have never known £40 per 
lamp paid for lighting. Bristol charged a high price, as events 
iden and we altered it and now charge £25 per lamp, which 

hope, at no distant date, to see very materially reduced. 

“4. A local authority, as soon as a company starts work, 
seems to imagine that their interests are not one, but are 
antagonistic. Localauthorities have thrown enormous difficulties 
in the way of companies supplying light, and have hence 
increased the capital cost of the undertakings. The restrictions 
put upon such work by corporations are enormous, and 
frequently it is no uncommon thing to find a local authority 
insisting on reinstating the roads themselves after a company's 
work is done, and charging twice as much per yard as they ever 
intend to spend. Can ‘ Lamplighter’ point out a single instance 
where a local authority has given the same facilities to a com- 
pany for doing the work, and the same assistance in carrying it 
out, as they would have given had their own officials undertaken 
the work? — The experience of the writer must have been 
unfortunate indeed. I do not believe any corporation com- 
mittee would be so dishonest as to charge **twice as much hen 
yard as they ever intend to spend," having regard to the fact 
that they have ro possible pecuniary inducement to commit 
such a crime. 

In addition to these reasons the costs of the promotion of 
companies, the speculations in lighting orders, as evidenced in 
the recent case of the City of London Electric Lighting Com- 

ny, Limited, and the watering of capital, all lead to the 
Increase uf the costs of a station in the hands of a company, and 
therefore increase the demands on the consumer to provide a 
dividend, and the two evils combining— viz., the increase of the 
capital, and the heavier interest payable in respect of it—must 
always enable a corporation to trade with success on a less profit 
than any company can hope to do. 

There is another risk which the opponents of a municipal 
trading ignore. It is the attempt to fetter the action of a self- 
governing community. We are all proud of our local self- 
government, and I form one of the large majority of my fellow- 
countrymen who are prepared to see (although I know there is 
no risk of seeing) a great deal of local mis-government rather 
than give up one atom of the rights we possess to govern 
ourselves, in local affairs, in our own way, so long as we respect 
the decision of Parliament in Imperial affairs. This is, in my 
opinion, & very strong reason why we should in questions 
of trading be left to exercise our own discretion as to the degree, 
whether great or small, in which we may think fit to indulge in 
it, and, further, there is the risk that what may be fixed as the 
maximum allowed may really become the minimum carried on, 
and by saying to a municipality this is the point beyond which 
you shall not go, you insti] into the minds of all municipalities 
that to that point all ought to go. | 

It is to be regretted that in discussing this question the 
opponents of municipal trading have been somewhat unmindful 
of the facts that members of the various municipal councils 
throughout the country have nothing to learn from the average 
company promoter or director, either in honesty or intelligence, 
and yet we have had to read remarks such as I have given below 
made as to our intelligence, our honesty, our motives, and our 
acts: Opportunities which are opened for indirect jobbery 
are 80 great. that it is impossible that they should be 
resisted. No company officials would dare such jobs as 
have been pr by corporations and officials. Many 
when once in office are willing to do almost anything to retain 
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their position and check their dealings, which in many instances 
form part of electioneering tactics." ‘‘ A lot of little men are 
elected councillors because they can spout or shout party cries 
and become party tools." In companies there is not the same 
tendency to corruption and officialism as in municipal-managed 
concerns. Men who are competent to manage such under- 
takings are not found on municipal bodies (objects of men), 
either public notoriety or the exercise of great patronage tending 
towards private gain.“ The vicious principle of municipal 
trading.” Councils adopt the dog-in-the-manger policy, 
holding orders and not using them." ‘‘ Municipalities divided 
into two classes—rooks and pigeons. Pigeons unable to learn 
by experience, rooks desire to set up Tammany halls in the 
large English towns, and become *bosses' in the Yankee 
sense of the term." Begins in Tooley-steet and ends in 
Tammany." 

These are some of the flowers of rhetoric with which this 
discussion has been adorned, and by whom, may I 
ask? Generally by representatives of companies, gentlemen 
in the pay of companies who seek by these remarks 
to create a prejudice against members of municipal councils, 
forgetful of the history of the company promotion of this 
country, tu say nothing of company management. Turn to the 
papers of the day and read our law reports —are they filled with 
reports of municipal maladministration, either by officials or 
councillors? We all know they are not; every reader knows 
they are filled with one long list of company actions of one 
kind or another, exposing every kind of public folly and 
company dishonesty, either in their inception or management. 
I would appeal to those who speak on behalf of companies not 
to forget these facts, and they will, I think, then give municipal 
councillors credit for the general moral cleanliness and freedom 
from dishonesty which is the admitted characteristic of our 
English public life. I will not further follow our critics in this 
direction ; if I were inclined to do so, it would not be difticalt 
to retort with equal vigour and greater truth. 

When I first turned my attention to this subject I was told 
that our action must end in & loss, and that we could never 
make a profit. Now the tune is changed, and I am now told 
that it is wrong for a municipality to trade at a profit. I never 
believed the first statement, and I do not believe the second, 
to say nothing of the fact that the question has been long since 
settled by the Legislature. Nothing but the hope of success 
would induce me to trade at all, and I know no means so 
certain to kill municipal trading as to prohibit municipalities 
trading at a profit; and in my opinion that fact is at the root 
E suggestion which is made by the opponents of municipal 
trading. 

I think municipalities should trade on level terms with com- 
panies ; they should have the same rights and the same liabilities 
as companies, and no town should be placed in a worse position, 
economically speaking, because its council thinks fit to carry on 
a business than it would if the same business were carried on 
by a company. Personally, I have no fear of the result of the 
most exhaustive examination of the accounts of corporations 
and companies so far as their electric undertakings are con- 
cerned, and nothing but the desire to avoid anything that may 
savour of a personal criticism prevents me taking advantage of 
this occasion to make some comparisons. All I ask when this 
is done by any of my critics is that one class of comparison shall 
be avoided : do not speak of the profits of companies before the 
payment of debenture interest, dividends on shares, and the 
creation of the necessary reserves ; and of the profits of munici- 
palities after, as I recently saw done when it was seriously 
stated that sinking funds, payments of interest on- loans, and 
moneys applied in the creation of a reserve fund paid out 
of earnings, were not profits, but that you could only speak of 
prone of a municipal undertaking after these payments bad 

een deducted. Fully in criticism cannot surpass this last effort 
of a gas-subsidised critic. "E. ; 

There is another class of critics of whose sincerity I have 
the greatest doubts. "They usually take the line that the risks 
of trade ought not to be taken by municipalities on account of 
the risk of loss, and ask that these risks should be laid on the 
shoulders of the private speculator, and ask us to believe that 
this suggestion is made in the interests of municipalities and 
not of themselves. In the course of a moderately long expe- 
rience I have never met any man anxious to take a thorn out of 
my side and put it in his own, and when I hear these suggestions 
made I am inclined in the first instance to doubt the sanity of 
the person making them, and after satisfying myself on that 
point I never entertain any doubt on the subject of his honesty. 
Those who make this suggestion do so because they know 
that any risks they take will be more than covered by their 
precautions, the costs of which will come out of the pockets of 
the consumer. 

In conclusion, I may ask, who are the men who are leading 
this attack on municipal trading; and next, what is their 
object ? The gentlemen whose names are to be found amongst 
the leaders of the attack are generally to be found aoting as 
directors of or engineers or solicitors to the large electric com- 


: panies, whose interests are considered to be more immediately 
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attacked, and I think their object is not so much the public 
good as their own private gain. It is not to benefit the public, 

ut place them at the mercy of any great trading monopoly 
which may succeed in establishing itself in their midst. las 
inclined to think those who attack municipal trading do so, not 
with the object of preventing the risking of ratepayers’ 
money,” or the injury to traders,” or even the checking 
of private enterprise," or even of preventing the arrest of 
the national progress," as the petition of the Liberty and 
Property Defence League would lead you to believe. I 
am inclined to think you must look further for their true 
object, and I think you will find in the letter of the 
Earl of Wemyss, written to the Times on Jan. 24 last, 
when an angry nobleman, in a moment of inadvertent 
candour, said: Let us then hope that we may see this joint 
committee of the two Houses of Parliament appointed, and that 
it will put a stopper on municipal ambition and the apeculating 
of municipal authorities with the ratepayers’ money." This is 
the real object, to put a stopper on municipal trading, and the 
public will then be at the mercy of any company getting com- 
mand of their municipal area. The only way of meeting these 
vast commercial corporations is trading by municipal corpora- 
tions, and I cannot do better than close my remarks by quoting 
the words of the Right Hon. Sir Edward Fry, when 5 
on the subject of ‘‘ secret rings and corners, when he said, 
that they remembered the times when there were three 
crimes recognised by law—namely, forestalling, ‘ regrating,’ 
and ‘engrossing.’ These crimes had relation to the creation of 
certain monopolies. They had now been swept away, and com- 
petition was allowed to an almost unlimited range. The intro- 
duction of joint-stock companies had brought great masses of 
men and great masses of capital together. Formerly it was man 
against man ; now it was companies against companies. These 
great combinations often presented features which scarcely 
commended themselves to the most cultivated conscience. At 
what point these combinations were to stop must be for every 
man to decide for himself, but there was a limit short of the 
limit which the law allowed—a limit of conscience. There was 
growing up against these bodies of combined men another idea, 
the idea that we must have trading by municipal bodies. The 
communistic idea—the social idea—was coming into conflict 
with the idea of the absolute right to combine for the purpose 
of self-gain. To what extent municipal or socialistic trading 
would go on was a question of great difficulty. He only indi- 
cated his own opinion that if competition were pressed to au 
extreme by these vast combinations, it must naturally expect to 
be met by another closs of institution.“ : 

These moderate and thoughtful words may well form the 
subject of the careful consideration of all those who are inclined 
too readily to condemn trading by municipalities and induce 
them to consider whether the best—indeed, the only way of 
fighting—these great combinations of producers is not by forming 
(by the aid of their municipal councils) great combinations of 
consumers. 


The PRESIDENT then invited both members and visitors 
to discuss Mr. Pearson's excellent paper, and called on Mr. 
S. Z. de Ferranti to open the discussion. 

Mr. S. Z. DE FERRANTI said that he was not a municipal 
trader, and yet his very existence depended on the municipal 
undertakings represented at the convention. He had read 
Councillor Pearson’s r very carefully, and found his 
arguments very powerful ones. It made him almost regret 
that such an eloquent pleader should hold ideas with which 
in certain respects he could not agree. Municipalisa- 
tion carried to excess was nothing but rank socialism, and 
tended to restrict individual effort. He, personally, did 
not think that commercially there was much to choose 
between public companies and municipalities as managers of 
undertakings, but did think that it would be well to confine 
municipal action to essential non-profit-earning works. 
Such an undertaking as the water supply could well be left in 
the hands of corporations, and the success of electric 
lighting bad also been a great aid towards municipalisa- 
tion. fie thought that wherever large capital was required 
municipal trading might be a good thing, but that where a 
great amount of Iion had to be employed it was better 
to have private enterprise. In fact, he should draw the 
line at such works as necessitated the employment of much 
labour. 

The Mayor oF HALIFAX did not agree with Mr. 
Ferranti on the labour question. In Halifax, when a 
tramway company wished to obtain powers to construct 
trams, it was a mass meeting of workers which had insisted 
on the Corporation taking up the matter. No doubt they 
acted in their own interest, but in this case the result had 
proved to be most beneficial, as the tramways showed a good 
profit the first year. The success of the tramway venture 
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was largely due to the work of their late electrical d 
Mr. T. $. Wilmshurst, and he trusted that that gentleman 
Mir in be able to render equally good service to the town 
of Derby. : 

Couneillor W. A. Topp, of Bristol, said he had general 
objections to municipalisation, but not when it was con- 
nected with the supply of water, gas, and electricity. It 
was as omployers that corporations were defective, as the 
policy was apt to change with the results of the November 
elections. New men brought arbitrary change of policy, 
which was very bad for an undertaking. As regarded the 
employés, they were apt to get too powerful for the 
same reason, as the committees changed, and hence it was 
not easy to keep a good and effective control of the staff. 
In this way an inefficient man who did his work to the best 
of his capabilities, was apt to continue to hold a position 
for which he was unfitted. As regarded the last speaker’s 
remarks about mass meetings he strongly deprecated the 
idea that a policy determined by mass meeting would be 
generally right. In the case of the Halifax tramways the 
result might have been good, butin the majority of cases it 
would be the reverse. He would put a limitation on 
municipalisation by leaving out all works of supply that an 
individual could conduct. 

Bailie MacLAv, of Glasgow, expressed his sympathy 
with Councillor Pearson’s view. He thought that every 
monopoly in a town should be owned by the municipality, 
so that the profit, if any, should go to the community as a 
whole. He was pleased to hear Mr. Ferranti admit that 
companies and corporations were equal as regards mis- 
management. | 

Councillor S. LLOYD, of Bristol, agreed with the last 
speaker that monopolies should be worked for the benefit 
of the people, and thought this was best secured by their 
being in municipal hands. He regretted that Bristol did 
not own its water and gas supplies or its trams, and that in 
consequence the streets were broken up and disfigured 
without any due control from the Corporation. 

Alderman CALVERT, of Huddersfield, said he should 
answer the question as to what undertakings should be 
municipalised by saying that whatever works necessitated 
the breaking up of the streets should be owned by the 
municipalities. He agreed, however, that the officials of 
companies were, as a rule, under better control than 
municipal officials, and that changes of policy were also 
less likely to occur with companies. He then referred to 
the price paid by the Sheffield Corporation for the electric 
light undertaking as an instance of the results of deferring 
the acquisition of such works. 

Alderman RicHARDS, of Bedford, gave details of the 
bistory of the electric lighting undertaking at Bedford, at 
which town a company tried to get powers. He argued 
that while the works did not at present pay the sinking 
fund account, they should not be considered a burden, as 
at the end of the period the town would own an efficient 
undertaking without a capital account. The whole of the 
street work should in his opinion be done by the local 
authorities. 

Mr. W. A. CHAMEN, of Glasgow, explained that he had 
had experience on both sides, and preferred working for a 
municipality. It was said that he had now 78 masters, 
but they were never all of one mind. He aonga the 
question should be raised as to how far a municipality was 
justified in hiring out motors and plant, as was being done 
at Bradford. He would also ask Mr. Ferranti if he would 
not state clearly what he did think on the general subject ! 

Alderman Grimk, of Blackpool, expressed his opinion 
that local authorities should own and control all under- 
takings dealing with the necessities of life. 

Mr. JENKINSON, of the National Free Wiring Company, 
believed in the municipalisation of gas end water supplies, 
electric light undertakings, and the tramways, but had 
serious doubts as to the temperature of the future abode of 
the municipalities which took to selling electric light fittings 
and to wiring consnmers’ premises. 

Mr. S. Z. DE FERRANTI, in answer to Mr. Chamen, 
said that he came to the meeting to be instructed rather 
than to express his private views. Personally, he thought 
that it would be very unwise for a pope p to take up. 

p 


the manufacture of dynamos. The general principle of the 
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municipalisation of the supply of necessities of life did not 
hold, and as an example he quoted the supply of bread. He 
thought it must be left to the common sense of the nation 
to decide how far municipal action should go. 

Mr. J. J. STEINITZ, of West Ham, held that municipal 
authorities should not trade for profit, but that they should 
supply at cost price. One great difficulty in municipalisa- 
tion was that of joint action. As an instance of this, West 
Ham had been trying for 25 years to get permission to use 
the London main sewer for their sewage 1 without 
success. If two companies had been concerned, they would 
have agreed long ago. He did not agree with Councillor 
Pearson that better work was done by corporations than 
by companies. With municipalities a large amount of time 
was taken by contention, which was avoidable with a com- 

ny. He thought that the reason for the little street- 

ighting done by companies in London was that local 
authorities did not mind charging themselves for extra 
light when this was supplied from their own works, but 
that that would not sanction the increased expenditure if 
the money had to be paid to a company. 

Councillor W. C. Dixon, of Bradford, pointed out that 
municipal authorities always waited till an industry had 
been found to pay, and that they did not undertake 
pioneering work. The labour question was one on which 
municipalities would do well to unite. At Bradford they 
had no trouble with their own employés, but it was raised 
by outeide agitation from other towns who wished to 
dictate how the work was to be done. 

Mr. A. H. GiBBINGs, of Bradford, considered the ques- 
tion of the hiring out of electric motors to be dare a side 
issue when once municipal action had been decided on. 

Councillor BUTTERWORTH, of Derby, saw no reason why 
corporations, which had already supplied lamps in man 
cases, should not undertake to equip houses and to sell 
fittings if the same was not done economically by private 
enterprise. 

Councillor GEORGE PEARSON, in reply, said that Mr. 
Ferranti had used the word “socialism.” Personally, he 
never gibbed at words, and did not mind municipal trading 
being called socialism so long as the follies of extreme 
socialism were avoided. He would limit municipal action 
to those necessities of life which could not be supplied by the 
individual. When he found two men always competing 
for a municipal contract, always tendering near each other, 
and perhape sharing the contract afterwards, he thought it 
time for the corporation to undertake the work itself. He 
quite admitted the labour trouble, but had found that the 
commonsense of the working class tended to prevent undue 
influence being exerted by outsiders if the men were pro- 
perly consulted. They, of course, had to fear ultimately 
the very large combinations of labour, but thought that 
municipalities would be able to deal equally well with these 
as companies were. He considered that the proceedings of 
Parliament this session had tended towards the enforce- 
ment of united action on local authorities, and that in future 
fights such as had occurred over water-supply areas would 
be stopped by enforcing the various authorities to pool 
their interests and work together. 


Bailie MACLAY, the convener of the Electricity Committee 
of Glasgow, then read the following paper : 


Appropriation of Profits and Repayment of Loans. 


BY BAILIE MACLAY, CONVENER OF THE ELECTRICITY 
COMMITTEE OF THE GLASGOW CORPORATION. 


My last paper on the ** Appropriation of Profits and Repay- 
ment of Loans ” created an amount of interest for which I was 
unprepared, and it was subjected to pretty severe criticism by 
those who advocate the application of the profits of municipally- 
managed gas and electricity undertakings in reduction of rates 
and taxes. Careful reconsideration of the subject, giving all due 
weight to the opinions of the speakers who followed me and of 
the public Press, does not at this day materially alter my con- 
clusions as then expressed, and though I am prepared to admit 
that it would be sound policy for the Corporation of Glasgow to 
vote on a special occasion, say, a sum of £5,000 or £10,000 out 
of the or electricity profits to be applied to effect some local 
public improvement for the benefit of the general body of rate- 
payers, I contend that it is neither 8804 nor sound finance 
systematically to keep up the price of gas or electricity in order 
to transfer annually large sums in relief of rates. It is well 
known that some corporations have for many years taken large 


any recourse to the rates is infinitesimal. 


sums out of gas profits. The mere fact that in the electric 


lighting provisional orders the power to do this is restricted to 
a profit of 5 per cent. shows that the Legislature had become 
aware that an excessive amount had been taken out of con- 
sumers, which called forsafeguardsin the caseof the more brilliant 
illuminant. Much was made of the fact that it is the ratepayers 
who are responsible for the debts of gas and electricity under. 
takings, but it is forgotten that these undertakings, when 
efficiently managed, are so eminently profitable that the risk of 
Further, the con- 
sumers pay for reserve and sinking funds, which will in the 
course of time leave the ratepayers in possession of remuners- 
tive undertakings absolutely free of debt—going businesses—in 
a word, excellent assets. Is not this giving the ratepayers 


generally an interest, and a good interest in the profits of a 


epartment, in return for their pledged credit in borrowing 
transactions ? 

The most serious charge made by my critics was that the 
Corporation of Glasgow had in some way evaded Board of Trade 
regulations, and had created a number of small reserve funds 
that they were not entitled to have. I was at a loss at first to 
know what funds were aimed at, but I suppos my critics were 
striking at the depreciation written off the lands, buildings, 
machinery, and plant items in the capital account. 


ii E. 
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BAILIB MACLAY, CONVENER, GLASGOW BLECTRICITY COMMITTER. 


In reply, I have simply to say that the members of the 
Corporation of Glasgow would be sadly wanting in ordinary 
business capacity if they allowed either their gas or electricity 
accounts to be stated without an adequate amount for deprecia- 
tion and renewal of all wasting or wasted assets being debited 
against revenue. I think the charge of evading Board of Trade 
regulations is absurd, and in this connection I have simply 
to say that the Glasgow Corporation electricity departmental 
books and accounts are audited and approved by one of the 
most eminent firms of chartered accountants in Scotland. A 
full abstract of these accounts stated on Board of Trade lines, 
and setting forth all depreciation and sinking and reserve funde, 
is sent to the Board of Trade annually. The Board of Trade 
have not offered any observations on the accounts, and I feel 
Justified in saying emphatically that certain of my critics gave 
utterance to an unfounded charge which closer examination of 
the facts before speaking would have dissipated. I believe 
that there is a growing feeling in English municipalities in the 
direction of letting ‘‘every herring hang by its own tail,” 
and probably Glasgow's example will he followed more 
and more every year. Undoubtedly the transfer of large sums 
from remunerative undertakings tends to hide from the 
ordinary ratepayer any extravagance or failure to economise 
in purely spending departments. Many councillors would 
resort to any shift rather than incur the odium of raising a 
rate. The departmental system of management under the Cor- 
poration of Glasgow prevents a ‘‘ hotch-potch " being made of 
rates and revenue, and a healthy rivalry grows up between 
departmental committees, which in the end tends to make rates, 
taxes, and charges correspond somewhat with the ‘ value 
received " by ratepayers and consumers. 


Councillor PEARSON, in opening the discussion, said that 
he &greed with Bailie Maclay as to the advisability of 
the financial arrangements at Glasgow; he only doubted 
whether they had the power to do what they had done. 
All corporations would be only too glad to have a 1 per 
cent. redemption fund if allowed. They at Bristol had 
tried to follow on the lines of Glasgow as regarded deprecia- 
tion, and had this year put down £2,000 for depreciation 
in the hope that the Government inspectors would pass it. 
The statutory 10 per cent. reserve was not enough, and, if 


allowed, they should continue the provision of a depreciation 


fund, 
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Dr. PANTON, of Bolton, advocated a more uniform period 
being established for the repayment of electric lighting 
loans. He thought that ratepayers should share the profits 
only so far as they had been called on to make up deficits 
in the early years of the undertaking. After that prices 
should be reduced, and the profits kept small in that way. 

Mr. A. B. MOUNTAIN, of Huddersfield, said that 
personally he had found more trouble arise from the 
allocation of profits than over the meeting of deficits. 
Twenty-five years was much too short a time for the repay- 
ment of loans, and he thought that a uniform period should 
be arrived at. 

Mr. H. L. P. Boor, of Tunbridge Welle, complained of 
the different practice in various towns as to establishment 
charges. Thus 36 towns paid nothing in this respect, 
while others P o varying sums. His undertaking was 
charged heavily, and got practically nothing for it. He 
thought some fair way of proportioning the charges on the 
different corporation departments should be arrived at. He 
proposed to bring the matter up at the members' meeting 
on Saturday. 

Alderman Bray, of Plymouth, agreed with the last 
speaker. The electric department at Plymouth were 
charged £500 on account of the general establishment 
expenses of the Corporation, which in the present stage 
was a heavy tax on them. He found that it was levied on 
the receipts of the tramways as compared to the receipts 
of other departments. 


Alderman Portrer, of Taunton, strongly advocated the 


formation of a depreciation account. They bad found such 
an account of great service when they had to change their 
arc-lighting plant. He held that the consumers who had 


paid high prices for electricity in the early days of an 


undertaking had a right to the profits afterwards being 
used to reduce prices, and that these profits should not go 
to the ratepayers. 

Bailie MACLAY, in reply, said that the ratepayers in 
Glasgow had not taken any risk as they had not paid 
deficits. The Gas Committee had done this, and had been 
repaid afterwards when the electricity works had earned a 
profit. Even now the electric consumers were a very small 
proportion of the whole ratepayers, and it was not right 
that the profit derived from the few should go to the 
general rates. 

This closed the morning meeting, after which the 
members adjourned to the Royal Hotel, College Green, 
and partook of a well-served lunch as guests of Councillor 
George Pearson. There was no speechmaking afterwards, 
except the usual loyal toasts. A vote of thanks was, 
however, passed to Councillor Pearson for his hospitality. 

The members then proceeded to Cheltenham. 

Starting from Bristol about three o’clock in three special 
private saloon carriages, the members reached Cheltenham 
about half-past four, and were met on the platform of the 
station by Mr. Alderman Norman (the mayor), and the 
party proceeded in brakes to the electric light station, 
where they were met by the engineer (Mr. Hamilton 
Kilgour) and his assistants. In this issue we shall but 
briefly refer to the visit. Considerable additions have 
been made to the station, and considerable alterations 
are in progress, and these, when completed, will make 
it perhaps one of the most interesting stations in the 
kingdom. As is well known to our readers, there is 
much originality in Mr. Kilgour's methods, and fortunately 
he has one of the finest positions in the kingdom for the 
display of arc lighting. The roads leading into the town, 
and, in fact, those situated in what may be called the prin- 
cipal streets of the town, except one or two of the streets 
in the older quarters, lend themselves admirably to arc 
lighting, and every advantage has been taken of this natural 
assistance. Moet of these streets are lighted from the 
centre, and when the lamps are alight at night no prettier 
site can be presented to the view, the long and almost 
straight vistas of roads being lined on every side by trees 
in full spring foliage. One feature with regard to the 
street-lighting is that the lighting is effected by means of 
alternate-current arcs, a system which is not generally 
adopted, but which in the hands of Mr. Kilgour been 
“eminently successful. The sub-stations are well arranged, 
and altogether the details are such as would bear the 


strictest examination. The old testing-room has been found 
to be too small, and at the present time a new testing-room 
is being fitted up where all the apparatus used un i tn 
a preliminary test. Just one remark may be made here 
with regard to the transformers. Up to a certain time 
these gave some trouble, but being run for a considerable 
period, and at the end of that time being carefully sealed so 
that when placed in working position they would be air- 
tight, the troubles which up to that period had been 
given by the transformers ceased. The members visited 
as much as was possible of all that concerned 
the electric light. organisation at Cheltenham during 
the: time at command, and were invited to 

rtake of substantial creature  comforts by the 

ayor and Mr. Kilgour. Needless to say, the visit 
was highly satisfactory, both from an_ intellectual 
point of view and also from a social point, and we have no 
doubt that a good many of the questions mentioned in the 
presidential address were discussed by the various grou 
and that some united action upon some of them will 
taken. The best thanks of the members were given to the 
Mayor and Mr. Kilgour and others for the successful visit 
aad’ the hospitality enjoyed. 


LEGAL INTELLIGENCE. 


LEEDS ELECTRIC TROLLEYS. 


The case of Blackwell v. Greenwood and Batley, Limited, came 
before Mr. Justice Bruce, sitting in the Queen Bench Division, 
this week, without a jury. It was an action brought by the 
plaintiff to recover from the defendants, of Albion Works, 8, 
4608, balance of account for the prioe of goods sold and delivered. 
Mr. Cohen, Q. C., and Mr. Manisty were counsel for the plaintiff ; 
Mr. Cripps, Q. C., and Mr. Muir Mackenzie represented the 
defendants. 

It Nan that the defendants admitted the plaintiff's claim, 
but alleged that they were entitled, by way of a set-off, to deduct 
£525, and brought into court the sum of £82 as being sufficient to 
meet the plaintiffs claim. The counter-claim set out that in 
June, 1896, the Corporation of Leeds invited tenders for the 
supply of 25 electrical motorcars to be used in a system of 
electrical overhead haulage, to be constructed in accordance 
with the terms of a specification and general conditions of 
contract which had been prepared on behalf of the Corporation. 
Part of the system included the supply for each motorcar of a 
trolley, which was to be of the swivelling-arm type of the latest 
design, as manufactured for the Bristol Tramways Company. Each 
trolley standard was to have a base fixed to the roof of the motor- 
car, and the conditions presented by the Corporation required that 
there should be a suitable arrangement on the roof of each car of 
adequate strength for attachment to the trolley base. On June 6, 
1896, the defendants informed the plaintiff, who Puppe trolleys 
to the Bristol Tramway Company, that they (defendante) were . 
tendering for the supply of the motorcars, including the trolleys 
to be attached thereto. Between that date and June 21, 1896, 
plaintiff went through the specification and general conditions of 
contract, and became fully acquainted with the nature and design 
of the trolley which was i en and the conditions subject to 
which it was to be supplied. Plaintiff was then requested by defen- 
dants to send them quotations of the prices at which he could supply 
and fix the trolleys, and to supply particulars and plans of the 
trolley which was to be made. This the plaintiff did, and on 
June 22 the defendants sent in to the Corporation a tender under- 
taking to build and supply 25 motorcars complete, in accordance 
with the specification and conditions, and guaranteed to uphold 
the same in perfect order and condition for a period of 12 months 
for the sum of £14,000. The defendante’ tender was accompanied 
by the plaintiff’s plan, which he had made. The tender was 
accepted, and on July 27 a formal contract was signed by the 
defendants. On Nov. 17 an order for the complete trolleys to be 
supplied for the motorcars, as quoted by the plaintiff, to meet the 
specification, conditions, and plans, was sent and accepted by him 
(plaintiff), The cars and trolleys were made and used until 
August, 1897, the trolley standard on one of the motorcars broke, 
injuring three passengers named Mra. Fell and Mr. and Mrs, 
Heaton. 

Defendants alleged that the trolley was defective, inasmuch as 
the standard met the base at right angle when it should have 
been curved where it met the base. Actions for damages were 
commenced by the injured A against the Corporation, 
and the latter body claimed damages from the defendants in 
respect of the defective trolley which caused the accident. 
Plaintiff was given notice of this claim, and defendants told him 
that they held him responsible for an damages they might sustain 
as the result of the accident. The plaintiff denied all liability for 
the fracture of the standard, and defendante paid the damages 
and costs which the Corporation had to py um £483. 16s., 
and a further sum of £42. 3a, 1d. incurred by them (defendants), 
and these sums they claimed to seb off against the plaintiff's claim. 

The case was adjourned.— Leeds Mercury. 
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THE PRESIDENTIAL ADDRESS. 


The President of the Municipal Electrical Engi- 
neers is in & happier position than most presidents, 
in that his predecessors have not worked up all 
the subjects of entrancing interest. If we might 
venture to say so, the keywords to this address will 
be found in the remarks referring to the opportunity 
given by such meetings of discussing each other's 
ideas and generally enlarging our own, as well as 
enlarging or directing the minds of the public in 
general.' Mr. Faraday Proctor then proceeds to 
indicate the ideas which present themselves as ripe 
for mutual discussion and confidences. His address 
is therefore a series of texts, the teachings of which 
will be brought out clearly in the rubbing of shoulders 
and exchanging of thoughts. It is not our intention 
to express views upon all these texts, but there seems 
one or two of almost transcendent importance. The 
most important question is that connected with 
the regulations of the Board of Trade as regards the 
repayment of loans. There is no doubt that the 
general opinion of all engaged in municipal electrical 
work, whether on the side of the council or on the 
side of the staff, is that the restrictions in this 
direction are far too onerous. The general opinion 
seems to be that all parties would be satisfied if the 
repayment of capital was postponed for a period of 
from three to five years. The compulsory repayment 
of interest and of a proportion of the capital 
from the very first year of an undertaking is 
& heavy obligation falling either upon the rate- 
payers or upon the earlier consumers. In our view 
of the case, these earlier consumers should be treated 
as generously as possible, for no matter what the 
regulations be, the burden of the obligation falls 
more heavily upon them than upon anybody else, 
while a company, if it can, pays its shareholders 
a dividend at the earliest opportunity. There is 
really no compulsion that it should do so, and 
it is not expected to repay any proportion of its 
capital. Neither does it, as a matter of fact, 
unless the money has been earned, do much 
towards depreciation of the plant. Here all the 
considerations are favourable to & company, while 
all the conditions are vastly unfavourable, upon 
those particular points, to a municipality. We are 
not troubling here to discuss the question as to 
whether it is right or wrong to municipalise these 
undertakings. We accept for the moment the fact 
that municipalities have by the Legislature been 
allowed to undertake certain work, and we are 
content, if they are allowed to undertake that work, 
that the Legislature should provide that the work be 
undertaken in a businesslike manner. There are 
some of the minor details in connection with this 
with which we are not in accord with the president, 
but upon the particular point that the repayment 
of capital should be postponed for a short term in 
the earlier stage of the undertaking, we are in 
complete accord. It is to be hoped that the repre- 
sentations which will undoubtedly be made by 
those interested in this question to the Board of 
Trade will be effective. Another point, perhaps, 
may be regarded as of still greater importance to 
those actually employed by municipalities in electric 
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light undertakings, but we look upon it as of secondary 
importance to the question we have just referred to. 
This question is the position which the employés hold 
with regard to their councils. Mr. Proctor points out 
that under existing conditions the council in many 
cases i8 altogether uncertain whether it can com- 
mand for any length of time the gentleman who 
is responsible for the organisation of its work, 
and he then points out the reason for this 
uncertainty. We are quite sure that these con- 
ferences will at no very distant date thoroughly 
enlighten the councils that desire to be enlightened 
upon this subject, and it will be seen that the average 
salaries which are being paid to the responsible engi- 
neers are such that the abler men will be constantly 
looking out to better themselves, and this will 
cause a less keen interest, unless the men approxi- 
mate to the angelic condition, than would be the 
case if they were thoroughly satisfied with their 
condition and with their position. Mr. Proctor 
only in & moderate manner suggests the employ- 
ment of consultants. There are exceptions to 
every rule. In our opinion it would be far better 
in the majority of cases to place the responsibility 
of the initial work of the undertaking upon the 
shoulders of the consultant rather than to proceed 
in any other manner. This ground, however, is 
not solid, and there are many strong reasons for 
holding a contrary opinion. Still, we hold that, 
when all those reasons have been carefully examined, 
the conclusion above stated is the one which will 
obtain general acceptance. Many other questions 
which are referred to in this address are of con- 
siderable importance, but we must leave them to be 
dealt with in the future, and wish every success to 
ihe conference which is being held at the time these 
lines are written. | 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent witbin 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible. 

QUESTIONS. 

175. What type of dynamo would you advise fur general electro 
typing and plating work ? What voltage should it be 
designed to give —R. T. D. 

176. What are the duties and responsibilities of a clerk of works 
to an electricity works H. N. T. 

ANSWERS. 

Question No. 169. — Define permeability. Describe some practical 
method of determining the permeability of a given sample 
of iron. 

Best Answer to No. 169 (awarded 10s.).—The “permeability ” 
of a substance is the reciprocal of its magnetic “reluctance "— 
i. e., of its resistance to the passage of magnetic lines of 
force through it. It is the ratio between the number of 
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magnetic lines, B, per unit area produced in it by a certain 
magnetising force, H, and the ! of that force. 
It is usually represented by the Greek letter », hence 


baa H, the magnetising force, represents the number of 
lines per unit area in air, hence B of air =H, therefore the 
permeability, , of air=1. The permeability of all non- 
magnetic substances is taken as unity, there being nodifference 
from air discernible in their resistance to the passage of 
maguetic lines through them. With the magnetic sub- 
stances, however, a great difference is found, B being very 
much larger. In a particular case, B of a piece of annealed 
wrought iron was found by Hopkinson to be 10,000 with 
a magnetising force, H, of 5, The permeability of this 
sample was therefore = 2,000 at this particular stage of its 
magnetisation. The permeability of the same sample when 
B=11,000 was 1,692, H being 6:5. With a sample of cast 
iron at the same densities, 10,000 or 11,000, the magnetising 
forces required were 188 and 292, and the permeabilities 
53 and 37 respectively for those densities. Wrought iron 
is therefore more permeable than cast iron. It is seen also 
that the permeability of a substance varies with ite degree 
of magnetic saturation—i.e., B and H do not alter in pro 
portion. After a certain point, when the substance is said 
to be “ saturated,” any increase of B requires an enormous 
increase of H, and therefore the permeability becomes very 
much less, and, in fact, it becomes practically impermeable 
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to further induction. The curves in Fig, 1, which are 
taken from Prof. S. P. Thompson’s * Dynamo-Electric 
Machinery,” show the relations between B and H for 
wrought iron and cast iron at different stages. The top 
portions of the two curves show the residual magnetism 
due to hysteresis. 

Now, in designing field magnets for dynamos, etc., it is 
obviously necessary to know the quality of iron or steel to 
be used. If its permeability be low, the magnets must be 
of greater cross-section, or else have more ampere-hours of 
magnetising current—and therefore more copper—than if 
the iron be very permeable. For this reason several 
methods have been devised for determining the permeability 
of iron or steel. The two most generally used laboratory 
methods are the “magnetometer” and the “ballistic” 
methods. In the former, the sample to be tested—the 
length of which must be at least 200 times its diameter— 
is placed in a solenoid situated with its axis at right angles 
to the magnetic meridian. The magnetometer is placed 
with its needle also normal to the magnetic meridian, and 
in such a position that the line joining the centres of the 
needle and the solenoid is either parallel or at right angles 
to the magnetic meridian. 

To allow for the effect of the solenoid itself on the 
magnetometer, a few readings are first taken without the 
core. The core is then placed in and readings taken with 
varying magnetising forces, first positive and then negative, 
and so on, the opposite signs being obtained by a reversing 
switch in circuit. From these readings the inductions, B, 
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can be obtained, and knowing the magnetising forces, H, 
the permeability, », of the iron may be calculated for the 
various inductions. The simplest form of magnetometer 
consists of a magnetic needle or needles with mirror 
attached, hung by a silk fibre in a slot in a vertical wooden 
bir, the front and back of the slot being covered by strips 
of glags to prevent air currents, except in front of the mirror, 
where a lens is fixed and takes the place of the ordinary 
glass. The deflections of the needle are read by throwing 
a beam of light on to a scale, as in the mirror galvanometer. 
. In the ballistic method the sample is usually in the form 
of a ring, although sometimes a bar as before. The ring 
formation does away with the effect of the free poles at the 
ends, which have a demagnetising effect on the central part 
of the sample when the latter is in the form of a bar. 
Obviously, when in the ring form, the induction in the iron 
would have no effect on a magnetometer needle, as it has 
no external field, and therefore a small coil known as an 
‘exploring coil” is wound over the magnetising coil, so as 
to enclose all the lines of force in the iron. This small coil 
is connected up with a ballistic galvanometer. The ring is 
first laid on the table and then turned over sharply in order 
to obtain a deflection due to the earth's field, so as to allow 
for it in the subsequent tests and calculations. Readings 
are then taken by starting and saddenly stopping, or by 
reversing, the current and noticing the throw of the 
galvanometer needle, from which the permeability is 
subsequently calculated as below. 

Now, in ordinary practice, neither of these forms of the 
sample to be tested is practicable ; for in the case of the 
bar form, the core, and consequently the solenoid, must 
either be of great length or else, as is usually the case, of 
very small diameter and moderate length, in order to obtain 
the necessary ratio of length and diameter. To get a 
sample—say of cast steel, which is largely used for field 
magnets—of small diameter, it would have to be drawn 
and its magnetic properties would thereby be altered, and 
the sample would be useless. In the case of the ring form, 
it would be a good deal of trouble to have a true ring made 
for each sample, besides the trouble and expense of having 
to wind a fresh magnetising coil on each sample. Dr. 
Hopkinson, recognising the commercial impracticability of 
these methods, devised the ingenious arrangement shown 
in Figs. 2 and 3, the test, however, still being by tho 
ballistic method. 


END View 
Fic. 3. 


Sine View 
Fic. 2. 


The sample to be tested consists of two bars about Qin. 
long, turned from the rough sample to such a size (usually 
jin.) as to fit accurately two holes in the wrought-iron 
frame, W I. The magnetising coils, C C, are placed as 
shown, whilst the exploring coil, E C, is placed between 
them, and so arranged that when the bars, which meet in 
the centre between the coils, are drawn apart, it is suddenly 
pulled from its position by an elastic band or other spring. 
The effect of this is to reduce the induction through the 
exploring coil to zero, the throw of a ballistic galvanometer 
in the exploring circuit indicating what the induction was. 
The effect of the massive wrought-iron frame, W I, is to 
do away with the external poles of the core, the frame 
forming a closed magnetic circuit. As the permeability of 
the frame is great —i. e., its magnetic reluctance smali—it 
can be neglected in the calculations, as it does not affect 
the induction in the circuit, this being governed solely by 
the permeability of the sample bars, R R, in the figures. 
If C= magnetising current in amperes, n = number of turns 
of coil, I= length of bars inside frame, then 


Now the deflection of the galvanometer gives the total 
induction, and from this the induction, B, per square inch is 


obtained by dividing by the area in square inches of the | 
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area of the cross-section of the rods. Knowing now the 
values of B and H, the permeability, , is found by the 


formula p = H as before. 


Before leaving the subject, mention should be made of 
the “permeability bridge” and the “magnetic balance," 
both invented by Prof. Ewing and described by him 
recently in a paper before the Institution of Civil Engi- 
neers. In the former instrument the sample is turned as 
before into a rod and then tested against a standard rod of 
the same size, whose permeability is already known for 
various intensities of induction. The instrument is 
manipulated in a manner similar to that in which a 
Wheatstone bridge is used. In the other instrument the 
attraction between the bar being tested and a fixed magnet 
is used so as to allow the induction produced by any 
magnetising force to be read off direct on a graduated 
scale. This latter is a very convenient and speedy method 
of determining the permeability of a sample.—C. H. R. T. 


Answer to No. 169 (awarded 5s.).—The word “ per- 
meability," when used in a magnetic sense, is a term 
which is not readily amenable to direct definition, and 
therefore before attempting a definition it would be well 
to consider what is meant by the word. If a coil of wire 
is taken and & current passed round it, then the space in 
the immediate vicinity of that coil of wire will be found to 
have acquired marked magnetic properties, and we express 
this fact by saying that a magnetic “ field " has been created. 
The strength of this magnetic field is found to be pro- 
portional to the current strength in the coil, and is expressed 
by the convention of supposing that there are a certain 
number of magnetic “lines” of force per unit of cross- 
sectional area of the coil If we by suitable methods 
determine the number of lines per unit area passing 
through a coil carrying a current, and then insert, say, 
an iron core, keeping the current constant, we find that 
the number of lines per unit area in the iron core is 
enormously in excess of the number found in the coil 
previous to the insertion of the core; in fact, we find 
that the iron core has, owing to its great conductivity 
of the magnetic lines, gathered them up, as it were. 
It is this property, then, of influencing the number of 
magnetic lines per unit of cross-sectional area, and in the 
case of iron, etc., apparently multiplying them, which is 
called the permeability of a substance. Other substances 
as well as iron possess this quality, but none to such a 
great extent. Permeability, therefore, is that property of 
a substance by virtue of which it influences the number of 
magnetic lines per unit of cross-sectional area in a given 
magnetic field, or its capability to become permeated by 
them, and its amount or magnitude is measured by the 
ratio of the number of lines per square centimetre, found in 
the core, to the number which would have been found in 
the field had the core not been introduced therein. Or, 
in symbole, if p represents the permeability, H the number 
of lines per square centimetre without the core, and B the 
number with the core, then 

p = 


H 
H is usually known as the magnetising force, while B is 
often called the induction. The ratio of B to H is not 
constant for any particular specimen, but varies with the 
magnetising forces employed, and there is a wide variation 
of the value for different specimens of iron. It is usual 
when determining » for any specimen to take a number of 
measurements of B with different values of H and then 
lot a curve having values of » for ordinates and values of 
b for abscissa, thus showing at a glance the value of the 
permeability for any stage of the magnetisation. Fig. 1, 
which is taken from Prof. S. P. Thompson’s “ Dynamo- 
Electric Machinery,” shows several such curves for different 
materials. From what has been said, it follows tbat to 
determine the value of » we must know simultaneous 
values of B and H. The value of H for any coil (assuming 
its length to be great in comparison with its diameter) is 
given by the expression 
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where pc of complete turns in the magnetising 
coil ; 
i= currents in amperes flowing in coil ; 
- length of coil in centimetres. 
B may be measured in a variety of ways, but perhaps 
one of the most “practical” methods is to use an instru- 
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ment designed by Prof. S. P. Thompson, and called by him 
a permeater. For the following description the writer is 
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indebted to Prof. Thompson's book, The Electromagnet,” 


“The instrument consiste (Fig. 2) of a rectangular piece 
of soft wrought iron, slotted out to receive a magnetising 
coil, down the axis of which passes a brass tube. The 
block is 12in. long, 64in. wide, and 3in. in thickness. At 
one end the block is bored to receive the sample of iron 
that is to be tested. This consists simply of a thin rod 
about lft. long, one end of which must be carefully 
surfaced up. hen it is placed inside the magnetising 
coil and the exciting current is turned on the rod sticks 
tightly at its lower end to the surface of the iron block, 
and the force required to detach it (or rather, the square 
root of that force) is a measure of the permeation of the 
magnetic lines through ite end force. In the first permeater 
which was constructed the magnetising coil is 15:64 cm. in 
length, and has 371 turns of wire. One ampere of exciting 
current consequently produces a magnetising force of 
H = 34. The wire is thick enough to carry 50 amperes, 
so that it is easy to reach a magnetising force of 1,000. In 
a simple experiment the current used was 25 amperes. 
Two rods were taken of ‘charcoal iron’ and ‘ best iron’ 
respectively ; they are of lin. square stuff. A sprin 
balance was used, graduated carefully, and provided wit 
an automatic catch so that its index stops at the highest 
reading. The tractive force of the ‘charcoal iron’ was 
about 123lb., while that of the best iron’ was only about 
71lb, so that B was about 19,000 in the charcoal iron,’ 
and H being 850, » was about 22:5. The formula for 
calculating B when the core is thus detached by a pull of 
P pounds (the coil being left behind), the area of contact 
being A square inches, is as follows : 


B=1,317x J P+A+H. 


“ The reason for adding H in the formula is that in this 
instrument the coil remains fixed, the core only being 
moved. Hence the pull is that due to B- H lines." 

Prof. Ewing, to whose labours on the subject of 
Magnetism we owe so much, has recently brought out two 
instruments for the measurement of permeability. Both 
these instruments are described in recent issues of this 
paper in a report of the James Forrest lecture, latel 
delivered before the Institution of Civil Engineers. Indeed, 
the description of the latter instrument appears in tke same 
issue as this question, so that it would be out of place to 
repeat it here.— A. A. 


Question No. 170. —For lighting the streets of a city with about 
400 arc lamps, given choice of plant at a central station 
(alternating), would you prefer to use direct-current arc 
lighters for series running, supply the lamps from the 
mains, or use rectifiers, Consider (1) lighting effect, 
(2) cost. 

Best Answer to No. 170 (awarded 105.).—In considering 
this question with respect to the lighting effect, there is 
very little doubt as to which is the best of the three kinds 
of current to adopt —i. e., continuous, alternating, or pulsat- 
ing (rectified)—for the continuous current maintains the 
arc steadily throughout. In the alternating.current arc 
the arc really goes out for a greater or less time every 
alternation and is then relighted. During this extinction 
there is à sensible cooling of the incandescent portion of 
the carbons, for at these very high temperatures consider- 
able radiation takes place. În addition to this loss of light 
there is another loss, in consequence of each of the carbons 
being a positive, and thus raised to its maximum luminosity 
only for one alternation out of two, and for the other alter- 
nation it is negative and its luminosity is much less. The 
pulsating-current arc suffers in a similar way to the alter- 
nating one, except that the direction of the current is not 
reversed and the carbons do not change polarity ; so the 
lamp can be fixed, as with the continuous current, so as to 
reflect the rays of light downwards from the positive carbon. 
The exact ratio of efficiency is a rather debatable figure, as 
various authorities give it differently. Prof. Fleming gives 
it as 2: 5; the Frankfort Commission gave it as 4:5. If 
the latter figure be taken as an average, the amount of 
light sent downwards as is required in public lighting 
would be for equal power only one-third of that of the con- 
tinuous-current arc if there was no reflector used, and 13, 
or approximately one-half, if a reflector be employed. It 


wherein will be found most complete descriptions of various | is, however, evident that the alternating-current arc has a 


other methods of measuring permeability : 


lower efficiency than the continuous-current one, while the 
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pulsating-current has one higher than the alternating, but 
not so high as the continuous. | 

In considering the question with respect to the cost, 
there are, of course, two costa to consider—viz., capital or 
initial cost and the running costs or upkeep. In regard to 
the former, there is no doubt that the initial cost is in 
favour of alternating current if it is intended to run two 
or four lamps in series off the low-tension supply mains, 
as in this case there is very little capital outlay except the 
increased size of transformers in the sub-stations, but the 
running cost in this system outweighs the saving in capital, 
80 that it resolves the question to rectifiers versus series arc 
lighters. Of these two systems the rectifier has the 
advantage in respect to capital cost, for its first cost is not 
heavy and there is no special engine to provide for this 
purpose, as in the case of a series arc lighter (continuous 
current). Then, again, the floor space ought to be taken 
into consideration, for there is such a marked difference in 
the space required for the two classes of plant, and where 
the price of land is high a considerable saving in this 
respect may be affected by the adoption of rectifiers. 

Exact data in connection with the saving of one system 
over the other are rather difficult to get, but the writer 
had the opportunity some time ago of testing both kinds of 
plant under the same circumstances. The rectifiers were 
of the well-known Ferranti make, and the arc lighters were 
Brush 60-lighters driven by ropes from compound engines 
running at a speed of 150 revolutions per minute. The 
E.H.P. x 100 


I. H. P. 


was 53 per cent., whereas that of the rectifiers and alter- 
nators was 80 per cent. The efficiency of the rectifiers 
themselves was more than this figure, being about 90 to 
92 percent. In addition to the above, the rectifier has the 
advantage of having a much higher efficiency than its rivals 
at other loads than full. In addition to having a higher 
efficiency, the rectifiers have the advantage of-being able to 
be run from the ’bus bars, and thus larger alternators can 
be used and run at most efficient loads. Judging from the 
general practice of to-day, it looks as though most engineers 
of alternating-current stations were of the opinion that 
rectifiers are the best, for there are already some 20 stations 
equipped with them.—W. WYLD. 


Answer to No. 170 (awarded 5s. ).—To do justice to this 
problem it will be necessary to briefly review the nature 
of the arc. It has been shown that the amount of light 
given by an arc depends on the area and temperature 
of the crater, the area depends on the current, and the 
temperature, which for a carbon arc is the temperature 
of volatilisation, and which is always constant, dependa 
on the potential difference, which is 39 volts. The crater 
is formed on the positive carbon in the direct-current lamp, 
and the positive carbon at the arc bas a very much greater 
temperature than the negative carbon at the arc. In the 
alternating.current lamp the polarity of the carbons changes 
every period, and thus it is evident that tbe temperatures 
of the carbons at the are must be constantly changing, or 
the mean temperature must be lower than in the case of 
the direct-current lamp. Apart from this, a true crater on 
either carbon cannot be formed. But perhaps a point of 
more importance is that with the alternating current the 
voltage is always varying, and asit requires 39 volts to 
form the are, for the greater part of the time the arc is 
extinguished and the carbons arecooling. It would appear 
at first sight that, as an alternating-current lamp can bo 
worked with 39 volts (virtual) it takes 50 for a con- 
tinuous-current lamp. Therefore, with a 10-ampere lamp 
we have a consumption in the first case of 39 x 10— 390 
watts, and in the second 50 x 10 = 500 watts; but 
it has been shown that the candle-power per watt is 
much less for the alternating lamp than the continuous- 
current lamp. The disadvantages of alternating-current 
lamps are: (1) low efficiency as compar. d with continuous- 
current lamps ; (2) that the light is thrown alternately up 
or down, and for street-lighting a great amount of the up 
light is lost; (3) the lamps are more difficult to make owing 
to the necessity of complete lamination ; (4) the screws of 
alternating-current lamps are found to work loose—this may 
become a source of much trouble and annoyance ; (5) the 


efficiency, t.e., , of the continuous-current sets 


humming sound, though perhaps not an objection in street- 
lighting, is undesirable in buildings. To overcome some of 
these objections, a rectified lamp may be used. This class 
of lamp has the advantages of being able to form a crater 
and of throwing the light in the direction required only, 
but the disadvantage of the continual alteration of voltage 
and thus loss of efficiency. It would therefore be seen that 
for lighting effect we have (1) continuous-current lamps; 
(2) rectified current lamps ; (3) alternating-current lamps. 

The cost of the different systems would be of tbe 
following order, commencing with the lowest: (1) alter 
nating current; (2) rectified current; (3) continuous 
current. The reason of this is that whereas separate 
mains would have to be run for the two last, the first 
could be connected direct on to the low-tension mains with 
only the cost of switches, fuses, choking coil, and leads for 
each lamp. In the second case there would be the cost 
of & rectifier, its maintenance, and the cost of mains. 
In the third case there would be the cost of a combination 
set to transform the alternating current into continuous 
current ; its maintenance, the loss of efficiency, and the 
extra mains, which would cost the same as in the second 
case. Of course, in the first case there would have to be 
larger mains to carry the current required for the lamps, 
but the cost would be very much less than separate mains. 

We have therefore that the best effects in ligbting are 
those which cost the most, and everything depends on the 
particular circumstances under consideration which system 
to adopt. The alternating would under ordinary circum- 
stances not be advisable, and the choice between rectified 
and continuous would depend on local conditions, such as 
available space, cost of current, allowance for lighting, ete. 
In conclusion, it must be remembered that, taking the 
lamps alone, the continuous-current lamp is the most 
efficient and most satisfactory.—E. T. WILLIAMS. 


CITY OF LONDON ELECTRIC LIGHTING. 


At a meeting of the Court of Common Council, held on 
Thursday, June 8, a report from the Streets Committee on the 
subject of the future of civic electricity was discussed. From 
the 13 Press we gather that the report of the committee was 
as follows : 


‘* Agreeably to your instructions of the 29th ult., a letter was 
addressed to the City of London Electric Lighting Company 
intimating that, although your Court is advised that the existing 
contracts are null and void, you do not desire to take advantage 
of the circumstance provided they are pre to come to 
satisfactory arrangements in regard to the supply of electricity 
to private consumers; and the company were requested to 
forward any further proposals they might desire to make, it 
being pointed out that upon their reply would depend the nature 
of your answer to the Board of Trade. It will be in your 
recollection that the company had already offered to reduce 
the maximum price to 6d. per unit as from Jan. 1 next 
provided the Corporation would withdraw its request to 
the Board of Trade to defer the granting of the formal 
approval by that department of the company's system of 
continuous current. We now submit the following reply 
received from the company: * Sir, —In reply to your letter of 
the 29th ult., I am instructed by my directors to state that they 
are unable to make any further proposals than are contained in 
my letters of the 17th and 24th ult. It is impossible that, in 
justice to its shareholders, this company can immediately reduce 
its charge to private consumers to 6d. I am to point out that 
the price fixed by the Corporation is 8d. per unit, subject to s 
sliding scale which, in the terms of the contract, is not yet 
applicable. Notwithstanding, the company have voluntarily 
reduced the price, and, as I have already stated, it is the 
avowed policy of the Board to make further reductions as the 
financial position of the company permits. The question of 
price is not, however, the only one involved in the matter of 
giving an eflicient supply to private consumers. There is the 
question of providing for the additional 50,000 to 60,000 lamps 
which will have to be supplied next winter. On Dec. 20, 1898, 
this company received from the Board of Trade a distinc 
intimation that they intended to approve the additional system 
of supply proposed by this company, and on the faith of such 
intimation my directors have ordered machinery, and have 
made arrangements for the expenditure upon continuous 
current plant of the sum of upwards of £70,000 to enable them 
tocope with next winter's increased demand. The Board of 
Trade, however, at the instance of the Corporation, are deferring 
the giving of their formal approval of that which they had 
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already intimated their intention to approve. My directors 
invite the serious attention of the Corporation to this matter, 
as its action is calculated to seriously jeopardise the efficient 
supply of current to the citizens during the coming winter. I 
am to add that the introduction of the continuous-current 
supply will not, as has been stated, involve a general reopening 
of the streets, but all that will be necessary will be to open the 
Streets at a very few places in order to join up existing con- 
duits.—I am, Sir, your obedient servant, J. CECIL BULL.’ 

„We have very carefully considered the said letter, and 
further discussed the question of the future supply of electricity 
in the City ; and, having regard to the fact that the before- 
mentioned offer of the company to conditionally reduce the price 
of the electric light to private consumers to 6d. per Board of 
Trade unit as from January 1 next did not find favour with your 
honourable Court, we could come to no other conclusion than 
that the company's answer is unsatisfactory, and that under the 
circumstances competition would be desirable with a view to 
obtain a cheaper and more efficient supply of electricity in the 
City. We now ask you to confirm our opinion that, having 


regard to the unsatisfactory nature of the reply of the City of 


London Electric Lighting Company, competition, subject to 
such terms and conditions as may be approved by your honour- 
able Court, would be desirable in order to secure efficiency of 
electric light and reasonableness of charges, and recommend 
that Sir Courtenay Boyle be informed accordingly.” 

The committee further submitted a letter from the Board of 
Trade forwarding a copy of Sir Courtenay Boyle’s report on 


the recent enquiry held by him at the Guildhall respecting the 


three applications for provisional orders for the supply of elec- 
tricity in the City. The letter stated that a provisional order 
would be granted to the Charing Cross and Strand Electricity 
Supply Corporation, Limited, but the applioations of the other 
two companies would not be granted. 

* The conclusions arrived at by Sir Courtenay Boyle were as 
follows: * With regard to the agreements between the City 
Corporation and the City of London Company, I am of opinion 
that they cannot be held to give that company any exclusive 
right of supplying electricity for private purposes within the 


City. The Electric Lighting Act, 1888 (Section I.), provides 


that the grant of authority to any undertaker to supply elec- 


tricity within any area, whether granted by license or by means 
of a provisional order, shall not in any way hinder or restrict 


the granting of a license or provisional order to the local 
authority or to any other company or person within the same 
area. In 1889, after an exhaustive enquiry into the ques- 
tion of the electric lighting of the Metropolis, Sir Francis 
M windin reported that“ in the abstract competition is desirable 
as tending to keep down the price, and to cause the 
manufacture and supply of electricity to be carried on 
with all the attention and energy which it is possible to 
devote to it.” The Board of Trade thereupon adopted the 
polioy, as regards the Metropolis, of granting powers to two bodies 
in respect of the same area, and this policy has been confirmed 
by Parliament. The two petitions to which I have referred, 
and the evidence tendered by various witnesses, tend to show 
that there is a considerable feeling among consumers, rate- 
payers, and others, in favour of a competitive supply in the 
City. After & careful consideration of the evidence and 
arguments put before me, I am of opinion that a competitive 
supply is desirable, both in the interests of private consumers 
and of the public, and I recommend that it be authorised. I 
do not think that powers should be given to more than one of 
the applicant companies, and it remains to be considered, 
therefore, to which of the companies powers should be given. 
The operations of the Smithfield Compauy have been very 
limited.. They have no statutory powera, and the strength of 
their financial position is not such as to justify exceptional con- 
sideration. I regret I am therefore unable to recommend the 
grant of an order to this company. The Metropolitan Company 
are already supplying energy over a large area adjoining the 
City, and are constructing a large generating station at Willesden, 
from which they propose to supply energy throughout the whole 
of their areas of supply. This proposal presents considerable 
difficulties, especially having regard to the powers of purchase 
given to local authorities by the Electric Lighting Acts. The 
company do not propose to establish a generating station in the 
City, and, in the event of the Corporation exercising their 
powers of purchase, they would, under this scheme, acquire 
mains and distributing plant without any generating station. 
Their proposals do not appear to me to meet the requirements 
of the Corporation, and I regret that I cannot recommend the 
granting of an order to them. "The Charing Cross Company 
are also supplying energy over a large area adjoining the City. 
It was stated in evidence that they would be prepared to keep 
the generating and distributing system for the City separate 
from those for any other district ; but that, pending the 
erection of the new generating station, they would propose to 
give a supply from their existing station. It was also stated 
in evidence that the company would accept a clause giving 
the Corporation power to purchase the undertaking within 
a shorter period than that prescribed by the Electric 


Lighting Acts. 
company most nearly meet the wishes of the Corporation, and 
recommend, therefore, that the consent of the local authority 
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I am of opinion that the proposals of this 


be dispensed with in the case of the application of the Charing 
Cross and Strand Electricity Supply Corporation, Limited, and 
that an order be granted to the company, subject to the follow- 


ing conditions: (1) that a clause be inserted requiring the com- 


pany, within two years from the commencement of the order, 
to establish a separate generating station for the purposes of 
the City undertaking ; (2) that power be given to the Corpora - 
tion to purchase the City undertaking at any time after the 
expiration of a reasonable time, to be hereafter settled, from 
the commencement of the order, on terms to be agreed upon 
between the Corporation and the undertakers, or, in default of 
agreement, to be determined by arbitration.’ We now beg to 
recommend that we be authorised to attend the proposed meet- 
ing of the Board of Trade on Friday, the 9th inst., and to 
prepare and submit to the Board all necessary clauses for the 
protection of the Corporation, with power to obtain, if necessary, 
the assistance of an electrical expert." 

A letter was read from the City of London Electric Lighting 
Company suggesting that before the Corporation took the 
extreme step of repudiating their contract, upon the faith 
of which £1,500,000 had been subscribed by the public and 
expended upon the electric lighting of the City, the Corporation 
should remember that they had reduced their agreed price of 
8d. per unit to 6d., and were prepared to make further reduc- 
tions when their financial condition admitted of it ; were willing 
to surrender (in certain circumstances) their right to light the 
minor streets ; and were prepared to negotiate the sale of their 
undertaking to the Corporation on terms which would leave a 
very handsome profit to the Corporation. 

After a very long debate the reports of the Streets Committee 
were adopted, though the opinion was expressed in many 
quarters that in, for the moment, ridding themselves of the 
monopoly of a single company the Corporation and the citizens 
might find themselves opposed to a combination of influential 
ayndicates and interests from whom the consumers would have 
no mercy. 

On June 9 at the Board of Trade, Whitehall, a conference 
was held between representatives of the Corporation and the 
Charing Cross and Strand Electricity Supply Corp ration, 
Limited, for the purpose of considering the clauses in the draft 
provisional order granted by the Board of Trade under the 
Electric Lighting Acts of 1882 and 1888 to the Charing Cross 
and Strand Company relating to the City of London. Sir 
Courtenay Boyle, the permanent secretary of the department, 
attended to hear the objections raised by the City to certain of 
the clauses, and the suggestions that were forthcoming for 
their amendment in the draft provisional order of the Board. 

Sir Courtenay Boye said he would like them that 
afternoon to consider and discuss the clauses to be settled 
on Monday. 

The Crry Soxiciror pointed out that Sir Courtenay Boyle had 
reported in favour of the company, and that what they had to 
do at the present moment was to consider what clauses could 
be inserted safeguarding alike the interests of the company, 
and, through the Corporation, those of the ratepayers 
and consumers. The most important question was the one 
of purchase. Here the point as to the date of the purchase 
arose, and the City Corporation thought that should be 
Dec. 31, 1907. Another consideration was respecting the cost 
of acquiring the undertaking from the company. On that: 
matter it was felt by the Corporation that there should be 
liberty to purchase at its cost plus 10 per cent., a guarantee 
being given to the shareholders to make up their dividends in 
the interim to an average of 4 per cent. perannum. The third 
point was that the City Corporation should have the right to 
purchase either the whole or the part of the undertaking. 

Sir Courtenay Boye observed that, as far as the Board of 
Trade was concerned, that could not be.. 

The CITY SoLICIrOR, continuing, next called attention to the 
question of the expenses of the electrical inspector. Owing to 
a want of clearness in the wording of the sub-section dealing 
with that matter, the whole expense of the electrical inspector's 
salary, office, etc., had been practically thrown upon the Cor- 
poration. What the Streets Committee new proposed was 
that there should be a clause stipulating that any reasonable 
expense incurred by the Corporation should be defrayed by the 
competing company. E 

After some further discussion jt was arranged that the parlia- 
mentary draughtsman should put into legal shdpe in the pro; 
visional order the clauses to be agreed to at the conference to 
be continued in private that afternoon between the parties. 

The meeting then adjourned till Monday, June 12. 

On Monday afternoon the conference was resumed. The 
first discussion arose upon the right of the company to disturb 
the surface of the streets for the purpose of laying mains, eto. 


The City SOLICITOR urged that the clause should be amended 
80 that such work should not be undertaken until the written 
consent of the Corporation had been given. 


Sir Courtenay BoyLE, however, thought that the word 
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saci alone was sufficient, and declined to insert a qualifying 
phrase. 

It was agreed that the expenses of the electrical inspector 
should be borne by the company, no objection being raised. 

Mr. FLapaate, for the company, complained that the terms 
offered by the Corporation were not sufficiently liberal. To 
offer a price of only 10 per cant. above the cost in 1907, and to 
guarantee a dividend of but 4 per cent., was, he contended, 
putting a premium, not upon the suocess of the company in the 
meantime, but upon its failure. As to the date of the proposed 
purchase, in his opinion 1907 was far too short. The least 
period he had anticipated was 21 years. The Act of 1882 gave 
42 years. The terms would have a very prejudicial effect on 
the stock of the company. ' 

The PresipEnt (Sir Courtenay Boyle) said he was not pre- 
pared to grant the full 42 years, but thought that the eight 
years propane by the Curporation were too short. They must 
give the company time to make some profit. He thought that 
the terms offered by the Curporation were not a sufficient induce- 
ment to the company. 

Mr. Morton said that if more were demanded it would be 
absolutely prohibitory. On the same terms they could buy up 
the present company, and so settle the whole difficulty. 

Sir Courtenay BovLE said he should urge the parties to 
agree, and save him the onus of exercising his authority. 

Mr. FLApGATE said there was no chance of an agreement 
being come to. The 4 per cent. dividend and the 10 per cent. 
premium on the cost were not sufficient for such a short term 
of years. The company would have to raise half à million of 
money to carry out the installation, and he doubted if they 
would be able to obtain it from the public on such terms. He 
was afraid that the whole scheme would drop through if better 
terms could not be obtained. 

Mr. Morton said the question of extending the time for 
purchase would be the variation that was least liable to cause a 
diversity of opinion in the Curporation. 

Sir CovgrENAY thereupon postponed the year of purchase 
until 1915 ; but at the suggestion of the City So icitor, this 
was reduced to 1914, in which year, Mr. Crawford said, the 
option of purchasing the City Electric Company would belong 
to the Corporation. 

The question of what portion of the company’s property 
should be purchasable was then entered upon. 

The Presipent said he had caused a clause to be inserted 
compelling the company to erect their generating station in the 
City itself. Otherwise he did not see why the City should be 
compelled to purchase the station. 

The City SoLIcITOR strongly objected to the City being asked 
to ultimately purchase something situated in the jurisdiction of 
another authority. 

Mr. FLApGATE said that if the clause were insisted on it would 
be fatal to the order, as the price of a site in the City was pro- 
hibitory. The station would cost at least £250,000, and if 
eventually the City would not purchase it so much money would 
have been absolutely thrown away. If the station were not 
absolutely in the City it would be used exclusively for supplying 
the City, and that, he contended, was much the same thing. 

The PResIpENT said he saw the point, and ultimately the 
clause was worded to the effect that, if the site were selected by 
the company with the approval of the Corporation, the latter 
should be compelled to purchase the station. 

The question of the price of the supply was then considered, 
and it was decided that the cost of the general supply should 
be 5d. per unit for any amount up to a number of units equal 
to the number obtained by dividing the number of watts in the 
maximum power demanded by 10; and 4d. per unit above that 
amount. Forthe motive power the price was to be 3d. per 
unit and 2d. per unit respectively, the number of watts 
demanded in this case being divisible by 4. 

Some points of detail were referred to the solicitors, and the 
proceedings terminated. 
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DUNDEE TRAMWAYS. 


The following is the report of Mr. E. Manville to the 
convener and members of the Tramway Committee of the 
Corporation of Dundee on the proposed extension, etc., of 
the Corporation tramways : ö 


Gentlemen, —In accordance with your resolution appointing me 
to advise you as to the suitability, or otherwise, of a proposed 
tramway line between South Union-street and Gelly Burn, or an 
alternative route to be worked electrically, I visited Dundee, and, 
after a conference with your Council, inspected generally the exist- 
ing tramway system in Dundee, the extensiona that are proposed 
to be made to it in the immediate fature, and particularly the 
above-referred-to routes. At the interview with your Council I 
was further instructed to advise you as to the suitability of sub- 
stituting electrical conduit in p of overhead wires in the 
centre of the city, and to confer with Mr. Mackison, your burgh 
engineer, and Mr. Tittensor, your electrical engineer, in relation 


to the way in which they are proposing to carry out the work of 
the electrical equipment of the existing tramways and the con- 
struction and electrical equipment of the extension tramways ; 
and I therefore propose to divide this report into two sections— 
the first dealing with the proposed cable or electrical tramway 
from South Union-street to Gelly Burn, and the second dealing 
with the substitution of conduit for overhead wires in part of the 
city, and the snitability of the arrangement proposed by Messrs. 
Mackison and Tittensor. 
SECTION 1. 


Proposed Cable or Electrical Tramway from South Union-street 
to Gelly Burn, 


I bave had before me the original propositions of the promoters 
of & company who pro to construct a cable tramway from 
South Union.street to a point without the municipal boundary, 
and the reports upon this proposal by Mr. Fisher, your tramway 
manager, and Mr. Mackison, your burgh surveyor; and I under- 
stand it is the desire of your Council, should such a tramway be 
constructed at all, to both construct and work it themselves, either 
taking the route proposed by the promoters of the company if a 
cable system be deemed the more advisable, or select some other 
alternative route capable of dealing with the traffic from the same 
district if electric traction be considered the more deeirable ; an 
alternative route being neceesary to that proposed by the company 
should electrical traction be adopted, owing to the severity of the 
gradients along what may be termed the cable route. 

As to the deeirability of a tramway existing in that neighboar- 
hood, I think there can be little doubt that this is of course a 
question which can be more readily settled locally by those having 
an intimate knowledge of the wants of the city. Butit appeare to 
me that the district proposed to be served, and which is at present 
bampered in its development by the excessive gradients 
encountered on the direct route, and the consequent difficulties of 
communication, would provide a very paying traffic for a tramway 
system removing these difficulties, and which tramway system 
would at the same time very beneficially affect the development of 
the district. There can be little doubt, looking at the general 
arrangement of the tramway systems at present existing near the 
centre of Dundee, that had it not been for the difficulties in the 
past of dealing with this district, it is moat likely a tramway route 
would already have evisted in this part of the city. 

If it were ultimately decided to construct a cable line there is 
little doubt thut the route propoeed by the company, from South 
Union-street along Barrack-street, Constitution-road, Carmichael. 
street, Bruce-street to its junction with Strathmartine road, would 
be a very suitable route for such a system. But if it be decided 
to construct an electrical tramway to eerve the same district, it 
would be impossible to follow the cable route exactly owing to 
the excessive gradients encountered in Constitution-road, the 
gradients in part of which are beyond those which can safely 
be dealt with by adhesion; and in that case, whilst the first part 
of the route might be the same as that proposed for the cable 
route, the line should be carried along Barrack-road, Dadhope- 
terrace, and Somerville-place until Constitution-road is reached 
again. From that point the line might either follow the 
route of the cable tramway, along Carmichael-street, Pruce- 
street, etc., tothe junction with Strathmartine-road ; or it might 
alternatively, be carried along Constitution-street and Hilltown 
to the junction of this latter with Main-street. As to which of 
these two alternative routes from the junction of Somerville-place 
with Conatitution-road should be adopted, again matters of 1 
interest arise of which those well acquainted with the require- 
ments will be the best jadges; but on general grounds, I am of 
opinion, unless there is some very g reason to the contrary 
unknown to me, that it would be better to carry the line from the 
junction of Constitution- road and Somerville-place, along Con- 
stitution - street and Hilltown to Main- street, where it would effect 
a junction with the existing tramways. 5 route, in 
place of that along Carmicbael-street to Strathmartine - road, 
would save in course of construction, owing to the shorter l 
of the alternative route to Main street; and I hardly think the 
extra cost of construction vid Carmichael-street to Strathmartine- 
road would be justified, as the existing line along Strathmartine- 
road to Main-street parallels Bruce street at a very short distance 
away. If the electrical system were adopted in preference to the 
cable system, the necessity of diverting the line around Barrack- 
road and Dudhope-terrace in place of its proceeding straight up 
Constitution-road would, I consider, be no disadvantage to it ; it 
would bring it into close communication with the considerable 
residential district in the neighbourhood of Dudhope-terrace. I 
therefore think that, eo far as either the cable system carried by 
the proposed route, or the electric system carried by the alternative 
route, concerns the tramway requirements of the neighbourhood, 
either system would be about equally serviceable. But having 
effected a connection with Strathmartine-road, all the considera- 
tions are in favour of electric traction. 

It is your intention, I understand, to equip all the tramways 
in Dundee electrically, including therefore amongst them thai 
at paeo running through Main-street and Strathmartine-road ; 
and if the new tramway connecting with these were run elec- 
trically, it would form a natural branch of the existing tramway 
in Scrathmartine-road. Further, when the extension proposed 
from the terminus of the line in Strathmartine-road at Fairmuir is 
made to the burgh boundary, and ultimately possibly into Down- 
field, the electric system would undoubtedly be the better of the 
two; and this superiority of the electrical system would be still 
more emphasised if your Council at any futare date had to provide 
a tramway system in Downfield itself. For, were the cable 
to take the traffic as far as Downfield, it would, as Mr. Fisher 
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suggests, be almost necessary that any ible tramway system in 
Downfield should likewise bencáblesyetem though it could notthere 
compare with an electrical system. At the other end of the Propos 
new line—i.e., that portion from the end of Constitution- through 
Barrack-street to the bottom of South Union-streeb—I am of opinion 
that if the electrical system be adopted, this line might well be 
carried as far as the junction with Nethergate and High-street, 
with which it might connect, or, if thought desirable, to extend it 
into it into Union-street to make & terminus of it ; or both courses 
might be adopted—s.e., forming a junction with the lines in 
Nethergate and High-street and having also & terminus in Union- 
street, so that occasionally cars might be run straight through 
from the Perth-road system to Strathmartine.road, and other cars 
be run from Union.street straight through to Strathmartine-road 
onwards. 

Now as regards the other respective advantages and disadvan- 
tages of the two systems on this route, it ie hardly necessary for 
me to point out to you that it would be, for many reasons, very 
preferable for your Corporation to have but one system of pro- 
pelling their tramcars. The adoption of a second system for 
propelling a small portion of the tramways within the burgh 
would necessitate considerable additional expense in the way of 
maintenance, and would require the duplication of machinery a 
second time, which would be quite unnecessary if this route were 
worked off the machinery installed for the reat of the tramways in 
the city. I am aware that it may be urged that the current gene- 
rated in the electric power station at Dudhope-crescent-road might 
be utilised to drive the cables on this tramway if that system were 
adopted ; but even if that were done, I still consider that the 
advantage would lie with the direct use of the electric current for 


the propelling of the tramcars on this route ; and, in fact, should 


you, after due consideration of the matter, decide to instal a cable 
system, I think it would on the whole be better not to utilise the 
electric current for propelling the cable, but that it would be 


better to carry the cables into the present electric station, along. 
Dudhope-crescent-road, and instal in the electric station the steam 


hauling machinery for driving the cable. 

Now as regards the capital expenditure that would have to be 
incurred in the equipment of this route—on the one hand elec- 
trically with overhead conductors, and on the other hand with a 
cable. I have very carefully considered this question; and in 
considering it, I have dealt as leniently as possible with the cable 
system, and as stringently as possible with the electrical system, 
in the following ways: (1) The length of the cable route is 12, 255ft. 
from the end of South Union-street to Gelly Burn. The electrical 
syetem, if taken to the same terminus, but diverted vid Barrack-road, 
Dadhope-terrace, Constitution-street, Hilltown, and Strathmartine- 
road, would measure about 14,355ft. I have compared the cost 
of construction of the two systems on these bases, whereas it is 
obvious that, if the electrical system be adopted, a portion of the 
electrical line along Strathmartine-road from Main-street to Pater- 
son-street would, in any case, be equipped electrically for the 
tramway system running thereon at present, and in making an 
impartial comparison, the cost of the reconstruction and electrical 
equipment of this portion of the line might be deducted from the 
cost of the electrical equipment and construction of the new route. 

2. I have taken the average speed of both electrical and cable 
cars on this route as being the same, which, owing to the some. 
what greater length of the electrical route, resulte in an additional 
car requiring to be provided for the electrical scheme ; whereas it 
might be urged that electrical cars were able to make a better 
speed average than the cable cars, and that, therefore, notwith- 
standing the somewhat greater length of the electrical route, the 
same number of cars would suffice as that provided for under the 
eable scheme. 

3. Whilst it is practically essential that the cable line should be 
double track throughout, the electrical line might certainly, for 
a considerable portion of its length, be single track with passing 
places. I have, however, in the following estimates provided for 
a complete double track for the electrical system as for the cable 
system, 

" The following, then, are the two estimates of capitel expen- 
iture : 


Estimate I.—Capital Cost of constructing and equipping Cable 
Tramway, from South Union.atreet to Gelly Burn. 


The construction of 2:32 miles route length of cable 
tramway, equalling 4:64 miles of single track cable 
tramway, consisting of track, conduit, paving, cable 
pulleys (all complete) eil ã 2 

Twelve cable cars, complete with grippers and auxiliary 
slipper brakes, 10 being required for the service, and 
two being spare VF 


446, 400 


Estimate IT. — Capital Cost of constructing and equipping Electrical 
Tramway with Overhead Conductors from South Union street 
to Gelly Burn vid Barrack-road, Dudhope-terrace, Constitu- 
tion - street, and Hilltown. 


The construction of 272 miles, route length, equalling 
5°44 miles of single track—say, 54 miles—including 


bonding, at £5,000 per mild U.. £27,500 
Overh construction—2°72 miles of cross suspension 

construction, complete with trolley wires and fittings, 

, . SCR Po Po YE Uno o cr eer» eus 3,536 


The requisite feeders calculated on the basis of a loss not 
much above 5 per cent. to any portion of the line, 
including earthenware ducts, switch-pillars, drawing-in 
boxes, eto Senai . CCC 


167 


Thirteen motorcars, two being spare, equipped with specially 
werful motors, electromagnetic brakes and slipper 
brakes, at £000 DOP (/ ð K ĩ Gace 


£40,273 


The above estimates speak for themselves as to the difference in 

cost between the two systems, so far as road construction, rolling- 

stock, and the delivery of power is concerned, the cable system 

(on the above bases favourable to it as compared with the electric 

system) being nearly 25 per cent. greater coat. As regards motive 

power, the following is my opinion of the relative merits of the 

two schemes: "e l 
Cable System (on the basis of a five minutes’ service). —The 

number of cars in actual operation would be 10; the average 

speed, with stops, six miles per hour ; the total brake-horse power 
required to propel these cars—balf going uphill and half going 
down—together with the five miles of cable, would be, I estimate, 

118 b.h.p., of which no less than 93 b.h.p. would be required to 

propel the cable, and only 25 b.h.p. to move the cars once the 

Cable woes running at full speed. i | 
Electric System (on the basis of five minutes’ service), — 

Number of cars in use at one time would be 11; average speed, 

with stops, six miles per hour; total energy required, 1:2 kilowatt- 

hours per car mile, which equals 122 b. h. p. 

From the above two estimates it will be seen that the actual 
brake horse-power required to propel the electric cars is about 
four more than that required with the cable cars with the above 
service, or a little over 3 per cent. additional. But I would draw 

our attention to the fact that no less than 93 h.p. out of 118 h. p. 

is in the case of the cable system required to keep the cable in 
motion, and therefore if fewer cars than those required for a five 
minutes’ service were in use, the power taken per car mile would 
rapidly increase, until it would approximate to 95 h.p. should 
only one car be in use; whereas with the electric system, not only 
would the energy taken on the system decrease in exact. propor- 
tion to the diminished number of cars running at the time, 
but the efficiency would actually slightly increase, owing to the 
diminished loss in the feeders with a smaller service of cars. On 
the other hand, should the service be increased beyond a five 
minutes’ eervice, the power per car running would show in favour 
of the cable system as the service was increased. 

As regards the capital cost of the motive power plant, even 
assuming that the buildings of the electric light station were 
utilised toe the reception of the cable machinery, if that system 
were adopted, the capital cost of the two steam-engines which would 
then be required (one being spare) for the propulsion of the cable, 
together with the cable hauling gear, would, I estimate, be a 
little greater than the cost of additional electrical apparatus to 
that already installed and about to be installed in your electric 
generating station for the lighting, and other tramway systems in 
the city. For, of course, in the case of the electrical system being 
adopted, no spare electrical plant would be required, but only the 
exact addition necessary to ran this route, since the s plant 
will already have been provided in connection with the existing 
tramway system. The one possible disadvantage in connection 
with the adoption of an electrical system for this route is the 
rather severe gradientes that will be encountered, even after the 
route has been diverted, as suggested in this report. At the present 
moment a gradient in the connecting street between Dadhope- 
terrace and rack-road hes a ruling gradient of 1 in 82, and in 
Barrack-road iteelf a gradient of 1 in 134. Your burgh surveyor, 
however, tells me that it is proposed that these two gradiente 
should be equalised so as to give in both these streets a steady 
gradient of 1 in 11, and there does not, in fact, Appear to be any 
reason why this improvement should not be effected. "That being 
80, the curve into Barrack-road will be the only remaining point 
requiring consideration. There is no doubt that a curve on a 
severe gradient is a danger with a track laid quite horizontally, 
since, should a driver allow his car to get away from his control, 
it might under that condition leave the track at the curve. I, 
however, noticed that the road at this particular corner is particu- 
larly wide; and there should be no difficulty in carrying the 
tramway track right to the outside of it, where it would not inter- 
fere with the ordinary traffic, and then sufficiently elevate the 
outer rail, as in railway practice, to ensure the car remaining on 
the track at any 8 it might be likely to attain; and if the 
road is constructed in this manner I consider that no danger 
need be apprehended from this source. Further, in a town 
situated so far north as Dundee, where severe weather may 
be met with during some portion of the. year, severe 
gradients might again be considered objectionable, owing to 
the formation of ice on the rails, preventing reliable braking. 
This, however, I do not consider should prove at all a real 
difficulty, as no doubt with the careful management which your 
tramway system will have, the track along the severest gradientes 
would be well looked after at such times, and properly salted and 
cleared of ice and snow. From tbe statements made above, I 
think you will agree with me that, for the many reasons set forth, 
the electrical system in your particular case should prove the 
more efficient and satisfactory for you to adopt in constructing 
this tramway route. 

SECTION 2. 

The Question of substituting Conduit for Overhead Wires in the 
Centre Part of the City, and the suitability of the arrange- 
menis proposed by Messrs. Mackison and Tittensor for the 
Reconstruction and Electrical Equipment of the Tramways. 

Mr. Mackieon has informed me that the firet section of the new 
tramways to be constructed and 5 equipped is tram way 
No, 8 in the parliamentary Bill, in Perth road, and a part of 
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— 


tramway No. 3 in the High- street, also in the parliamentary Bill, 
and the reconstruciion and electrical equipment of the existing 
tramways in Perth-road, Nethergate, and High-street, lying 
between these two new tramways. Of the existing portion of 
theee tramways, the single line between West Park-road and 
Dalhousie-terrace is to be laid with new rails on the existing 
concrete bed, and properly repaved with setts. The second 
section, between Dalhousie-terrace and Airlie-place, which is a 
double line, and has recently been relaid with new rails of heavy 
weight, on concrete foundations, with Marshall's joints, is not to 
be reconstructed, since he considers this road-bed good enough 
for the present. It will, however, require to be properly bonded, 
and the paving put in good order. The third section, being a 
double line between Airlie-place and Tay-satreet, which is at 
present laid with longitudinal sleepers and saddle rails, will be 


rep 

bed-plates. The fourth section, from Tay-street to the point of 
junction in High- street with tramway No. 3, consisting of one line 
of girder rails and one line of saddle rails and sleepers, will aleo be 
taken up and reconstructed with new rails and proper foundations. 

As I understand it, as much as possible of the new tramways 
and of these to be reconstructed will, where double line exists, 
have the two tracks laid sufficiently far apart to enable centre 
poles to be erected to take the trolley wire over each track, and 
that this actually will be the method of construction on the portion 
of the above lines extending between Sea-wynd in the Nethergate 
and the junction with the tramway No. 3. It is intended to have 
all the rails forming the new and reconstructed tracks tied together 
by substantial tie-rode at distences of 6ft., &nd all points and 
crossings are to be made of the best crucible cast steel, with 
automatic oe and steel guides and fixings. Mr. Mackison 
further eends a tracing of the section of the new type of rail to 
be employed in the reconstruction of the tramways, and is going 
later on to furnish me with plans of the sections to be recon- 
structed, and with his specification. He also informs me that it 
has been suggested that the new rails might in part be laid apod 
wooden planks laid in the concrete foundations in order to soften 
the sound, and give greater smoothnees in running. He further 
suggests that fishplates might be used of a type known as the 
„Dicker " fishplate, in which the top of one of the fishplates passes 
up through a notch in the side of the rail, thus distributing the 
weight of the car over both rails at the joints. 

aking now the various RE thus brought forward by Mr. 
Mackison in their order. It is, of course, necessary where the 
track is worn out that it should be completely renewed, and that 
no money should be wasted upon endeavouring to patch up an old 
and unsuitable track, so as to enable it to serve the purposes of the 
electrical line fora short period before being renewed; but with 
regard to the existing tramway between Dalhousie-terrace and 
Airlie-place, which has recently been laid with new rails of heavy 
weight resting on concrete foundation, I quite agree that it would 
be desirable to utilise this track as it at present stands, after being 
bonded for the proper conduction of the electrical currents that will 
traverse it. The ehape and depth, however, of the flanges of the 
motorcar wheela to be ordered must be considered in connection 
with the running section of this old piece of track, as well as in 
connection with the running section of new rails ordered in the 
future. The method of laying and fixing rails as suggested by 
Mr. Mackison will be satisfactory, though I do not consider the 
use of soleplates really necessary if the external section of the rail, 
where the fishplates come, is such as to secure a perfectly good 
joint without the aid of soleplates, and it is our experience that 
this can be most satiafactorily achieved. To explain my meaning, 
I attach herewith section of rail recently designed by my firm for 
the Corporation of Southampton, in which these conditions as to 
effective fishing are perfectly complied with, and in which it will be 
noticed, in order that the fishplates might fit either side of the rail, 
the fishing section has been made symmetrical on both sides of the rail. 
I notice that Mr. Mackison thinks that, owing to the shortness of 
time that can elapse before commencing the first contract, it may 
be necessary to get a market section of rail to start the work with, 
and afterwards stipulate possibly for a more improved section for 
the remainder of the work. If, however, you and he were to 
approve of the adoption of some such section as this, there can be 
no difficulty in getting it forthwith, as this section is now being 
rolled in Leeds for the Southampton Corporation. There may be 
a difficulty in adopting exactly this section, since the rail is not 
uite so deep as that shown by Mr. Mackison in his tracing, the 
difference in depth being no doubt due to the depth of the granite 
setts used in Dundee; and, in that case, if it were necessary to 
alter the dimension of the Southampton rail by deepening the 
web, at the same time increasing its section and 1 the 
flange to compensate for the increased height of the rail, delay 
would be occasioned in making new rolls, and it might then be 
necessary to start with a market section for the first contract, 
following on with rails of the description I have suggested. 

In reference to Mr. Mackison's question as to whether the rails 
can be obtained sufficiently quickly in the United Kingdom, it has 
been the experience of my firm, in ordering raile of à good many 
sections lately for a large number of tramways, that both quicker 
delivery and cheaper prices were obtainable in the States. How- 
ever, we are glad to report that in the last contract let by us for 
raile—i.e., that of the Southampton Corporation—the Leeds Steel- 
worke, of Leeds, were both the cheaper in price and the quickest in 
delivery, and, moreover, undertook to comply with a very stringent 
specification as to the quality of the material out of which the 
raila should be rolled ; and whilst I do not think it would perhaps 
be desirable for your Council to prohibit tenders from abroad, I 
think there is little doubt but that they would now obtain 
sufficiently favourable tenders both as to price and time from 


by new girder raile, which he proposes should have 


British manufacturers. In regard to the quality of the material 
from which the rails are to be made, I need hardly point out to 
you that special attention should be given to the specification for 
this, as the wear and tear caused by a rapid service of electrical 
motorcars on the rails is most considerable, and it very largely 
depends upon the quality of the material of which the rails are 
composed as to the length of wear to be got out of the rails, and 
the consequent cost of maintenance. The same remarks as to 
wear and tear apply to the foundations of the raile. I am quite 
aware that wood under the rails, particularly if laid as cross-sleepers, 
tends both to soften the sound and to give greater smoothness in 
running ; but from the experience which my firm have had with 
this form of construction abroad, I feel convinced that the same 
satisfactory resulte in the maintenance of the track would not be 
experienced if wood ie introduced as t of the foundations in 
place of the whole foundation being of concrete. Not only does 
the wood iteelf often rot, but the water, which, even with the best- 
laid paving, will find its way beneath the sleepers, both loosens 
them and disturbs the sette, especially those immediately next the 
raile. I have only referred here very generally to the pointe raised 
by Mr. Mackison in connection with his proposals, and I should 
like to have the opportunity, with your permission, of going into 
these at more considerable length with that gentleman. 

Mr. Tittensor has furnished me with a draft giving the headings 
of what he proposes to provide in the way of plant, feeders, and 
equipments for the electrical working of the existing tramways, 
and has further furnished me with details of the general scheme 
he proposes for the satisfactory distribution of electrical energy to 
the various parts of the tramways. Primarily, he pro that 
the plant for this purpose, which will be installed in the electric 
lighting station, shou d be equally suitable for both lighting and 
tramway purposes, so that so far as generation of current is con- 
cerned there would be no difference for which of the two purposes 
it is applied. The first proposition includes plant for the supply 
of current to 39 cars, which if distributed over the existing system, 
with the extensions on the Perth-road line only from High-street 
to the western boundary, would be exactly sufficient for a five 
minutes’ service over these tramways, leaving out of consideration 
the line at present existing along Strathmartine.road between 
Fairmuir terminus and the corner of Main-street, which I suppose 
he has done purposely pending the consideration of the cable or 
electric system along this route, under which scheme the aup 
ment of that portion of the existing tramways might legitimately 
come if carried out. The generating plant he proposes to instal 
to supply current to these 39 cars consists of four 30ft. by 80ft. 
Lancashire boilers and two steam generators, each of 319 kw. 
output. I consider that one of these machines would be rather 
small for the maximum demand likely to be thrown on to it for 
short intervals of time with 39 cars actually ranning, whilst if it 
be his intention to use both these machines together for this purpose, 
it would be too much to be operated economically. The mean 
power generated by one of these sets would be amply sufficient for 
8 the 39 cars were it not for the occasional overloads which 
ocour from time to time. I notice that Mr. Tittensor has not 
provided for any battery of accumulators to be used in conjunction 
with this generating plant. It has lately become the custom 
on the Continent to largely use accumulators in this connection, 
and is also even becoming a custom in the United States of 
America ; and I am inclined to think that, with the steam generators 
to be installed, if a suitable battery of accumulators were added, a 
most economical and satisfactory arrangement could be made of the 
combination. A battery used in this way is not intended to do 
much in the way of supplying current to the tramway system by 
itself, but is primarily intended to acb simply as an equalising 
battery—that is to say, at the time when the cars are taking a 
smaller output than the economical output of the engine, the 
battery is receiving the surplus, and during the time that the 
demand of the cars is in excess of the economical output of 
the engine the battery eupplies the excess current so required ; 
and in this way, notwithstanding the violent fluctuations taking 
place on the line side of the battery, the load on the engine side of 
the battery is almost perfectly constant, with the result that the 
cut-off of the engine and the load of the generator can be set for 
about the mean load of the tramways and kept at that all day long. 
I should like to have the opportunity of discussing thie point with 
Mr. Tittensor. The current from the tramway generators will be 
taken through throw-over switches arranged to either connect 
them to the traction switchboard or to the lighting switchboard, 
one or other ata time. The traction switchboard would contain 
certain switches and instruments set forth by Mr. Tittensor in his 
description, which I am of opinion are sufficient and suitable for 
the work contemplated. From this switchboard will also proceed 
the feeder mains, which are to consist of lead-covered cables drawn 
into ducts to the various feeding pointe, where they are to be con- 
nected up to the distributing mains at the feeder pillars. This I 
consider also to be a satisfactory arrangement, for since the feeders 
have no intermediate connections between the generating station 
and the feeding point, they can, if drawn into ductes, be pulled 
in and out of the ducts as the occasion requires without any 
further disturbance of the street’s surface. The distribution 
mains he proposes should consist of insulated conductors laid 
parallel to the track, and connected at each half-mile of section 
through the feeder pillars to the line. Pilot wires would also be 
provided in the conduits from the station to the extremity of the 
rails, together with two telephone cables running alongside the 
distribution mains, and connected to the telephone transmitter 
and receiver in each feeder pillar. Mr. Tittensor proposes 
that the feeder pillars should be fitted up with certain switches, 
cut-outs, and lightning arresters, which appear to be quite 
suitable. He proposes that the return rail circuit should be 
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bonded with bonds of a suitable type of an ample contact 
area. He does not, however, specifically state that more than one 
bond is to be ueed per rail joint, and as it would be a somewhat 
serious matter if a rail were to be npe disconnected at one 
end, I consider that in all cases two separate bonds should be used, 
5 of the quantity of current to be carried at that point. 
He also proposes that the rail should be cross-bonded and the two 
tracks interconnected in a suitable manner. Mr. Tittensor further 
propose that two negative feeders should be used to carry current 
ack from the rails to the generating station, and that the potential 
between the rails and the negative feeders should be reduced to 
zero by the use of negative boosters in the generating station, of 
which arrangement I quite approve. He has further suggested 
that positive boosters may be used on the outgoing feeders to 
produce a compounding effect, according to the load at any 
moment, which I think it would be very wise to instal, especiall 
if an equalising accumulator battery were used, which woul 
prevent the dynamos being so constructed as to increase their 
ressure with the load, and thus provide for the drop of pressure 


in the feeders. He proposes that the trolley wire should be 


double throughout ite length, even if the track be single, s0 as 
to avoid the use, as far as possible, of points and crossings on the 
trolley wire, and with this I aleo agree. In connection with the 
trolley wire, hé proposes that the trolley arms on the cars 
should be of the side swing type with swivelled heads (of the 
Dickinson type), which will enable short brackets to be used, 
and the trolley wire kept close to the side of the streets, where 
side poles are provided, and will further have the very good effect 


of preventing the use, to an excessive extent, of pull - off wires round 


curves. The trolley wire is to be guarded by suitable guard 
wires, in accordance with the Board of Trade regulations, where 
3 or telephone wires cross these. He also states that the 
feeders are worked out so as to be ample for 24 minutes’ service 
for the whole of the existing tramway system at eight miles an 
hour, and the feeders will be carried through streets in which the 
electric light mains are to be laid, so as to save the expense of 
opening up streets specially for the laying of the tramway feeders. 

Generally, I consider that the scheme, as so far worked out by 
Mr. Tittensor, is quite satisfactory, with the exception, perhaps, 
of the arrangement both of the positive feeders, their distribution 
pointe, and the number and ition of the negative feeders. 
Regarded only from the point of view of the electrical equipment 
of the existing system, the arrangement of these feeders and dis- 
tributors and their distributing points might be reconsidered, 
especiall y having regard to the conditions that will pertain when 
the various extensions to the existing tramway system are made, 
and I will on my next visit to Dundee produce for Mr. Tittensor's 
consideration my suggestions on these pointe. I notice that no 
reference ia made to the electrical equipment of the rolling-stock, 
and of t-he arrangement of depóts, repair shops, etc., by either 
Mr. Mackison or Mr. Tittensor, and I presume that these matters 
have not- yet been considered ripe for discussion. I think, how- 
ever, that the details of the electrical car equipments should be 
considered carefully, especially in relation to the application of 
electric brakes, either mary ein or otherwise, and pointe of that 
description, which I shall happy to go into. 

I have given consideration to the question put by a member of 
the commnittee as to the substitution of conduit for overhead wires 
in the centre part of the city. which I presume refers more par- 
ticularly to the Perth-road line where it passes through Nether- 
gate and High-street, and also to the extensions from the Perth- 
road line to the cast where still in the centre of the city, and 
likewise the lines in Reform-street and the proposed new lines 
in Commoercial-street, both of which run into Meadowside-road. 
I would state that there ie no practical difficulty in ranning con- 
duits in combination with the overhead conductors so long as the 
streeta in which the conduits are laid are efficiently drained, so as 
to enable the conduite to be connected to the drains and thus 
kept free of water. The extra cost of constructing such a conduit 
per mile of track where the tramway linee are, in any case, to be 
reconstructed with new concrete beds would not exceed £3,000 
per mile of single track, and at the point in the road where the 
overhead conductors terminate and the conduit commences, iron 
cover plates would be arranged on the surface of the conduit and 
connected to a system of levers enabling these plates to be moved 
slightly upwards and outwards, thus opening up the conduit for 
easy insertion of the collector, the car, in the meantime, of coarse, 
standing over the aperture in the conduit. Such a system is in use in 
several European citiee—notably in Paris and Brussels—and the 


length of time taken to change from the overhead conductor to 


the conduit does not in practice, as I have myself observed, exceed 
20 to 30 seconds, and, no doubt, should you ultimately decide to 
adopt such & combined system, this junction between the conduit 
and overhead wires would be arranged in all cases at points where 
the cars would in any case atop to take up and set down passengers 
80 a8 to involve little or no extra delay to the service. At the 
same time, I think the overhead system, if well arranged, has 
proved so satisfactory that you may consider that there is but 
ittle need to make a departure in the direction indicated in 
Dundee. It is true that in the centre of the city at the points 
indicated there would be a good many junctions of tramways, 
which would necessitate some pull-off wires. but I notice that in 
High-street particularly there are already refages in the centre of 
the roadway which could be very well used for the reception of pull- 
off poles, whilst with the use of the ‘‘ Dickinson ” or side carrying 
trolley arm, which accommodates itself so readily to sharp curves, 
there would be no need to use any large number of pull-off wires to 
disfigure the appearance of the streets. Further, the coat of the 
erection of the overhead system is not great, and if the lines are 


equipped completely at present with overhead conductors, and are | 
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found after trial not to give satisfaction to the ratepayers, the 
standards and fittings could be taken down and used on future 
extensions of the tramways in the outskirts of the city, and the 
only additional expense that would then be incurred by the ulti- 
mate change from overhead wires to conduite in the centre of the 
city would be the breaking-up of the bed of concrete on which 
the track without conduit at that time was laid. I am, however, 
under the impression that from the papers Mr. Mackison has 
furnished me with that at the present time a good deal of the 
Perth-road tramway in Perth-road and Nethergate is already laid 
on concrete foundations, which will not require renewing, and 
that certainly is the case on that section between Dalhousie-terrace 
and Airlie-place, and, therefore, in that case it would cause no 
extra expense to the Council whether that bed of concrete were 
broken up now for the building of a conduit, or whether this was 
done at some future date. I think it has invariably been the 
experience in those towns where electrical traction with overhead 
conductors has been tried that popular opinion finds no objection 
to make to the use of overhead conductors properly installed ; and 
under all the circumstances you may deem it wiser to defer con- 
sideration of the installation of a conduit, at least until the over- 
head conductors have had a fair trial. Further, I cannot see that 
the use of overhead conductors would in any way interfere with 
the traffic on the street surface. 

I trust I have above given you all the information you imme- 
diately require, but if there is anything further you require to be 
informed about I shall be very happy to go into it for you; and 
if you desire it, I can go into the work to be carried out by Mr. 
Mackison and Mr. Tittensor in detail from time to time as it 
arrives. (Signed) E. MANVILLE. 


PHYSICAL SOCIETY. 


At the ordinary meeting held on June 9, 1899, Prof. Lodge, 
president, in the chair, 

The Seoretary read & paper by Mr. C. G. Lamb "On the 
Distribution of Magnetic Induction in a Long Iron Bar.” A 
Lowmoor iron rod, whose length was 250 times its diameter, was 
taken, and a B - H curve plotted by ballistic measurements made 
with a search coil at the centre of the bar. The search coil was 
then moved along the bar, and the distribution of induction was 
determined for magnetising forces varying from H = 74 to H —35:0. 
Up to fields of 3:35 the induction leaks out more and more quickly 
as H increases, but above this value the induction tends to keep in 
more and more. From the curves obtained the mean induction 
was deduced, as well as the distance of the resultant pole from the 
middle of the bar. It is shown that this distance first decreases 
and then increases with the rise in field strength. According to 
the ellipeoidal theory it should be constant. The bar was then 
made into a ring, and the B - H curves again determined. From 
these curves, together with known relations between B, H, and yu, 
curves showing the variation of „u along the bar were constructed. 

The Chairman gave a general explanation of the way the 
N depended upon the permeability in the case of a long 

ron bar. 

A paper On the Absolute Value of the Freezing Point” was 
read by Mr. Rose-Innes. The corrected values of the absolute value 
of the freezing point determined by Lord Kelvin from experiments 
on hydrogen air and carbonic acid contain discrepancies amounting 
to 4 per cent. between the carbonic acid and tbe hydrogen, while 
the separate measurements for carbonic acid agree among them- 
selves to about 4 per cent. Starting with Lord Kelvin’s equation 
for the forcing of a gas through a plug, the author has obtained a 
formula for the absolute value of the freezing point which can be 
worked out from the experimental researches of Regnault. The 
formula is based on the experimental proof by Joule and Kelvin 
that the ratio between the cooling effect per atmosphere of 
differential preesure and the pressure is constant for all pressures. 
Applying ata from Regnault’s experiments to the formula 
deduced by the author, the values of the freezing point are 

ractically the same as those given by Lord Kelvin. Hence it 

thought probable that the discrepancies are due to inaccuracies 
in the experiments of Regnault, which were conducted at 
constant pressure. The value of the zero calculated from experi- 
ments on hydrogen at constant volume made by M. Chappius 
is, if we treat hydrogen as a perfect gas, 273034. Applying & 
thermo-dynamic correction for the deviation of hydrogen from the 
laws of a perfect gas, the value of the freezing point becomes 
273:19. This figure agrees very closely with the value 273:14 
obtained by Lord Kelvin from the constant-pressure experiments 
on air. The correction has only been applied to hydrogen, because 
in this case it is so small that a large percentage error in its deter- 
mination has a very small effect upon the absolute value of the 
freezing point. In oonstant-pressure work the experiments are 
difficult to carry out and the correction is easily applied, while in 
constant-volume work the experiments are easily performed and 
the thermo-dynamic correction is difficult to apply. 

Prof. Gray expressed his interest in the manner in which Mr. 
Rose-Innes had obtained his results without using the experi- 
mental data of Joule and Kelvin, and pointed out that Lord Kelvin 
attached most importance to the results he had obtained for air. 
It would be useful to have the gas constants redetermined with 
greater accuracy. The compensating arrangement devised by 
Prof. Callendar would enable experiments at constant pressure to 
be carried out satisfactorily. 

Dr. Lehfeldt drew attention to the sign of the correction epplied 
by the author, and asked if it should not be negative instead of 
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positive? He pointed out that variation in the specific heat of a | Cr. £ e. d 
gas might affect the formula, and seid that Boltzmann had shown | Investments at cott . . . 63.159 7 9 
that it was impossible to determine an absolute temperature with- | Sundry debtor i . . 700 14 4 
out introducing calorimetric measurements. As Joule and Kelvin | Cash in hand and at banker ss . 2793 13 7 


had sometimes found positive and sometimes negative valves fur 
the cooling effect in the case of hydrogen, large percentage errors 
might occur in the value of the correction. 

Mr. Blakesley asked what the probable error was in the 
numbers given by Lord Kelvin ? 

Mr. Watson said that the author had calculated the value of 
the freezing point from experiments on hydrogen, and had shown 
that the result agreed closely with the value of the zero deduced 
by Lord Kelvin from experiments on air. He would like to know 
what agreement would be got by applying Mr. Rose-Innes's 
correction to the case of air. 

Mr. Rose-Innes, in replying. said he agreed with Prof. Gray 
that it would be useful to have the constants redetermined. It 
was only in their early work that Joule and Kelvin observed a 
cooling effect for hydrogen, the bulk of the experiments giving a 
heating effect. he sign of the correction depended on the 
increase or decrease of the effect with temperature, and was 
poeitive in the case of hydrogen. 5 as proved experi- 
mentally that the value of the specific heat is constant. 


£66 653 15 4 


TELEGRAPH MANUFACTURING COMPANY. 


An ordinary general meeting of the shareholders in this Company 
was held last Friday at Liverpool, Mr. James Tayior, chairman, 
presiding. 

The directors’ first annual report showed a profit on the year’s 
working of £28,271. 98. 10d., being an increase of £7,485 over the 
profits stated last year in the prospectus. A dividend of 6 per 
cent. and a bonus of 2 per cent., free of income tax, for the period 
during which the capital of the Company has been paid up was 
declared, being in all at the rate of 8 per cent. per annum, leaving 
a balance of £5,161. 158. 3d. to be carried forward. 

The report was adopted. 

Mr. J. S. Harmood Banner was elected a director in the room of 
the late Dr. J. Hopkinson. The re-election of auditors and a vote 
of thanks to the chairman closed the proceedings. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC AND GENERAL INVESTMENT COMPANY, 
LIMITED. 


Directors : George aae i J. B. Braithwaite, jun. , 
Emile Garcke ; B. H. Van Tromp. 

Report of the directors, to be submitted to the tenth ordinary 
general meeting of the shareholders, to be held at Winchester 
House, Old Broad-street, E.C., on Tuesday, June 27, 1899, at 


————M 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Hammersmith.—The Veetry invite tenders for the supply of 
transformers, etc., by July 5. 


Barrow-in-Furness.—The Corporation invite tenders for an 
engine and generator by 28th inst. 


Blackpool —The Corporation invite tenders for the supply of 
coal, oil, and carbons. Tenders by 10 a.m. on June 20. 


Woolley Collieries (near Barnsley).—Tenders are invited for 
an electric lighting plant, and fixing the same. For particulars 
and to view apply at the Colliery Offices. 


Barrow-in-Furness.— The Corporation invite tenders for erec- 
tion of extension to the existing electricity works in Buccleuch. 
street. Tenders by 12 noon on 28th inst. 


Rathmines and Rathgar.—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity worke. "Tenders by July 14. 


Pembroke (oo. Dublin).—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by July 14. 


Cardiff — The Corporation invite tenders for the purchase of a 
40-kw. Paxman-Siemens steam alternator, 2,500 volts, 16 amperes, 
40 periods, at 200 revolutions. Tenders by July 6. 


Alcala la Real (Province of Jaen, Spain). — The Municipality 
require tenders for an electriv lighting installation and the 
working of the same for three years. Tenders close June 25. 


Kingston-upon-Hull.—The School Board invite tenders for the 
electric light wiring and fittings at the Central Higber-Grade 
School in Brunswick-avenue, Beverley-road, Hull. Tenders by 
27th inat. 


Grimsby.—The Corporation invite tendere for the supply, 
delivery, and erection, and the carrying out of various work in 
connection with the electric lighting of the borough. Tenders by 
noon on July 10. 


Inverness. —The Highland Railway Company invite tenders for 
stores, including brass and copper plates, carriage fittings, 
telegraph instruments and fittings, and telegraph construction 
material. Tenders by 24th inst. 


Dudley.—The Electric Lighting Committee invite tendera for: 


p.m. : 

The profit and loea account shows a gross profit on the 
transactions of the year of £31,744. 7a. Id., and after deducting 
all general charge and the interim dividend already paid on the 
ordinary ehares, there remains a net balance of £25,450. Of this 
sum the directors propose to carry £11,450 to the contingencies 
fund. This will leave a balance of £14,000 available for distribu- 
tion as follows: Ordinary shares—To the payment of a dividend 
of 5e. per share for the year ended May 31, 1899, of which 
28. per share was paid ad interim on Dec. 15, 1898, leaving 3s. per 
share to be paid, £3,000. To the payment of a bonus of 4s. 
per share for the year ended May 31, 1899, £4,000. Founders’ 
shares—To the payment of a dividend of £30 per share for the 

ear ended the 3lst May, 1899, £3,000. To the payment of a 
Doni of £40 per share for the year ended May 31, 1899, 
£4,000. Total, £14 000, The trustees for the ordinary shares 
reserve fund propose to distribute to the holders of such shares 
a sum of 2e. per share out of the proceeds of investments sold and 
dividends received in respect of such fund, making with the 
above-mentioned dividend and bonus a total present distribution 
of 94. per share, or lis. for the year, on each ordinary share. 
The trustees for the founders shares reserve fund propose 
to distribute to the holders of such shares a sum of £20 
per share out of the proceeds of investmente sold and 
dividends received in respect of the fund, making with the 
above-mentioned dividend aud bonus a total distribution for the 
year of £90 on each founder’s share. The directors retiring this 

ear are Mr. J. B. Braithwaite, jun., and Mr. Emile Garcke, who, 

ing eligible, offer themselves for re-election. The auditor, Mr. 
G. T Rait, aleo retires, but offers himself for re-election. It is 
proposed to make the dividends payable on June 27, 1899. 


Dr. Prorit AND Loss Account. E s. d. 


General charges, including directors’ fees, and 
additional remuneration as per articles of associa- 
tion, legal charges, advertising, printing, 


d E (Section A) water-tube boilers, economiser, etc.; (B) s':eam 
auditor's fee, etc. Ha D DM M D E 4,991 7 1 dynamos, balancers, and switchboard : (C) cables and otber street 
Interim dividend of 2s. per share paid for the six work ; (D) arc lamps, etc. ; (E) travelling cranes. Specifications, 
months ended Nov. 30 18999 2,000 0 0 etc., can be obtained from Meesrs. Wilson and Story, 66. Victoria- 
Net profit aia erbe) Vw worn e VIVE UE, CCHWIVOI ERR USQUE ere 25,450 0 0 street, Westminster, upon payment of £9.93. for each section, 
— —— to be returned on receipt by the Council of a bona fide tender. 
£31,744 7 1 Tenders by June 17. 
r. £ s.d 
Interest, dividends, commissions, and sundry RESULTS OF TENDERS. 
Fl.. 8 31,744 7 1 Yarmouth.—The Council bave accepted the tender of Mr. W. 
£31744 7 1 Cork, of Yarmouth, to erect the proposed rubbish de-tructor 
31.744 7 buildings, and a chimney shaft, 200ft. high, for £4,134. 
Dr. BALANCE SHEET. £ sd London.— The London County Council have accepted the revi-e! 
Capital subscribed, 20,000 ordinary sharee........... 100,000 tender of the Private Wire and Telephone Installation Company, 
100 founders’ shares VV 500 


at £86. 9a. 5d., to do certain telephone work at the chief station. 


0 
0 
Capital called up, £1 per share on 20,000 ordinary 20,000 0 Derby.—The tender of the London Crane Company, Slack-lane, 
0 


, Derby, of £195, for a crane, and the tender of Mr. Henry Vernon, 
£5 por akate on JUO OU DdOPE miinaa n i £5,369, for building the superstructure of the cheino house and 
20.500 0 0 boiler-house at the electric lighting station, have been accepted. 
Provision for contingencies as at May 31, 1898 ...... 13 723 19 3 Wo:verhampton.—The Electric Committee have accepted the 
Sundry ereditors .. ee 6,974 14 5 | tender of Mr. J. O. Brettell, of Worcester, at £2,218, for the coa- 
Unclaimed dividends ....................................... 5 1 8 | struction of a new battery-room at the works, and to recommend 
Balance of profit and loss account sess, 25,450 0 0] that the Council approve of Messrs. Dorman, Long, and Co., of 
Middlesbrough, as sub-contractors, under clause 12 of the genera! 
£66,653 15 4 l conditions. 
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Grimsby. — The Corporation Public Lighting Committee have 
decided to recommend the acceptance of the tender of Messrs. 
Hewins and Goodhind, of Grimsby, for the erection of buildings 
and chimney shaft at a cost of £11,595. 23. There were five tenders 
altogether—one from Stalybridge, another from Leicester, and 
tbree local ones—Measrs. Hewins and Goodhind being the lowest. 


Blackpool.—The Tramways Committee have received the follow- 
ing tenders for the construction of 10 bogie tramway care: 
Midland Railway Carriage and Wagon Company, Limited, Abbey 
Works, 5 (accepted); Lancaster Railway Carriage and 
Wagon Company, Limited: Aehbury’s Railway Carriage and Iron 
Company, Limited ; Hurst, Nelson, and Co., Limited, Motherwell. 


Hereford.—The following contracts have been entered into: 
Messrs. W. P. Lewis and Co., buildings, £2,752, works to be ready 
for engines, etc., by Aug. 10, and to be completed by Sept. 18 ; 
Messrs. Alexander and Duncan, iron roofing, £394. 17s., to be 
completed by July 21; Silvertown oman £11,230. 12s. 5d., 
for dynamos, engines, boilers, and installation generally, to be 
completec by Oct. 1, or two months after buildings are ready for 
engines. 


BUSINESS NOTES. 


Morley.—Mr. Herbert Drewett has been appointed borough 
electrical engineer. 

Lages.—The Government is to be asked to provided electric 
light at the post office. 

Brierley Hill —It is stated that the electric trams will be 
running on or about July 4. 

Londonderry.—The Corporation are about to apply for a loan of 
£20,000 for electric lighting. 

Fareham.—The Electric Light Committee propose to increase 
the salary of the electrician (Mr. Arthur Blake). 

Burton-on-Trent.—The Local Government Board have sanc- 
tioned the borrowing of £10,600 for electric lighting. 

Maidstone.—The estimate for the proposed electric scheme is 
£22,319 for lighting and £4,275 for refuse destructor. 

Hyde.—The Town Council have decided to make application to 
the Board of Trade for a provisional electric lighting order. 

Ilfracombe.—Mr. Trentham has been asked to prepare plans 
for the provision of an electric light installation for the town. 

Searborough.—After much discussion the refuse destructor 
queetion has been settled by the adoption of tbe old gaol site. 

Buckinghamshire.—A local company proposes to obtain powers 
for the construction of an electric tramway through the Wycombe 
V alley. 

Kingston. —The Guardians have decided not to accept the offer 
of the Kingston Corporation to supply the electric light to the 
workhouse. 

German Atlantic Cable —The steamer '' Britannia” has arrived 
at New York after completing soundings for the new direct 
German Atlantic cable. | 

Morecambe Electric Launch Company.—The first of the new 
electric launches ha« reached Morecambe, and made a series of 
trial tripe over the bay. 

Lincoln. —Tho Electricity Works Committee’s report is io 
favour of the conatruction of tramways to be worked by electricity 
on three separate routes. 

Porth.—The Electric Lighting Committee have decided to 
arrange for acquiring the site eelected by Mr. Hawtayne for the 
proposed supply station. 

Keighley.—The Town Council have now approved the Gas Com- 
mittee's proposition that they be empowered to appoint an electrical 
engineer at & salary not exceeding £300 a year. 


Whitehaven.—The Electric Lighting Committee of the Town 
Council have decided to recommend the appointment of Mr. Scott, 
of Bradford, as electrical engineer for the borough. 


New Issue. — The National Telephone Company, Limited, are 
making an issue of £263,000 34 per cent. debenture stock, being 
balance of an amount which is limited to £2,000,000. 


Leatherhead.—U pon enquiry it has been found that the number 
of intending customers for the proposed electric light is not 
sufficient to warrant the Council proceeding at present. 


Electric and General Investment Company.—The transfer 
hooks and d pedi of members of the company will be closed until 
June 27 for the purpose of preparing the dividend warrants. 


Barnet.—The North Metropolitan Electric Power Distribution 
Company have allotted 3,000 shares of £10 each, one-half of which 
is intended to be applied to the carrying out of the Barnet order. 


. Kecles —The Electric Lighting Committee propose very shortly 
to recommend the Council to carry out a further extension of the 
plant in order that the whole district might be supplied with 
electricity. 

8t. Marylebone.—At last night's meeting of the Vestry it was 
propose. to concur with the memorial to the Treasury in favour 
of the telephone service being undertaken by the Post Office 
authorities. 

Royal Electric Company of Montreal. —The directors announce 
a dividend of 2 per cent. for the quarter ended 31st ult., being at 
the rate of 8 per cent. per annum, payable on and after 3rd prox. 
to sha reholders on the register on 31st ult. 


Hendon.—Mr. Robert Hammond's scheme on the pro 
electric lighting will come before the Council by the middle of 
next month. Delegates have been appointed to attend a conference 
in connection with the proposed light railways. 

. Ilford —A deputation of the members of the Ilford (Essex) 
Urban District Council have made an inspection of the Kidder- 
minster tramways, and expressed their approval of the system 
as being the most suitable to their proposed line. 

Plymouth.—We learn that the electric lighting works are so 
far completed that at the end of the present week the fires will 
be lighted, and when the results of the trials are known steps 
will be taken to open the works at an early date. . m 

Barrow.— The borough electrical engineer's report states that 
the extra applications for supply of electricity received since his 
last report would practically exhaust the capacity of the existing 
works when all the applicants had been connected. 

Appoiotmonts Vacant.—Two physical laboratory assistante are 
required at the Northampton Institute, Clerkenwell. Particulars 
of this and other vacancies, including motor inapector, switchboard 
attendant, engine-driver, etc. will be found in another column. 

House-to Bouse Electric Light Supply Company, Limited. — 
The transfer register of the 4 per cent. mortgage debenture stock 
of this Company will be closed from the 21st to the 30th inat., both 
days inclusive, for the preparation of warrants payable on July 1. 

Nernst Electric Light, Limited —The statutory meeting of this 
Company will be held at their offices on Wednesday, June 21. The 
chairman and directors of the company entertained Prof. Nernst 
and Madame Nernst ata dinner given at the Hotel Cecil laat week. 

Bradford Telephones. —The council of the Chamber of Com- 
merce on Wednesday passed a resolution advocating municipal 
control of telephones, and approving of the Government pro- 
posale (including the Telegraph Telephonic Communication Bill, 
1899). i 

Rochdale. —The Electric Lighting Committee bave instructed 
Mr. Duncan, of the firm of Butterworth and Duncan, architects, 
Rochdale, to prepare a plan for the boiler, engine-house, and 
chimney requi for the installation of electric light at the 
workhouse. 

City of London Electric Lighting Company, Limited. —The 
transfer books and register of holders of debenture stock of this 
Company will be closed from 15th to 30th inst., both days inclu- 
sive, for the purpose of preparing the warrants for the interest 
due July 1, 1899. 

Tyneside Electric Power Company, Limited.—This Company 
has been registered with a capital of £100,000 in £10 shares, and 
the object is to carry on in the Tyneside district and elsewhere in 
Northumberland the business of electricians for the purposes of 
light, heat, or power, etc. 

Sheffield. A final distribution of assets of the electric power 
company has resulted in a dividend of 92. When the Corporation 
completed the purchase a distribution of £17. 108. per share was 
made to the shareholders. They have thus received £17. 19s. in 
respect of every £7 share. 

Castleten.—The Council will support the British Electric 
Traction Com ; Limited, in their application to the House of 
Commons re the € Oldham Corporation Bill, the object of the appli- 
cation being to secure that the company shall haverunning powers 
into the borough of Oldham. 

Che:tenham. —The electric lighting of Queen's and Lansdowne 
roads is now complete, The Whish fountain and the Gordon 
Memorial lamp remain to be treated. Mrs. Disney Thorpe has 
expressed her willingnees to bear the entire expense of the 
installation at the Gordon lamp. 

St. Pancras.—The ballot taken at the Vestry's meeting on 
Wednesday night for the election of an inspector of works in the 
electricity public lighting department, resulted in favour of Mr. 
Harold McNight Sillar, at present engaged in the electrical 
department, Great Central Railway. 

The Electric Horse.“ A first meeting of creditors was held 
on Tuesday in the matter of Jules Kelsey, otberwise Inge, who 
was the plaintiff in a recent libel action in which he recovered 4d. 
damages without coste. The unsecured liabilities were returned 
at £17,259, with asseta of small amount. 

Yarmouth.—The Town Council have resolved to reduce the 
charge for electric current to 6d. per unit for the first hour and 
4d. per unit per hour after; to adopt the maximum demand indi- 
cator; to borrow £27,000 for extension of electric lighting plant, 
and to spend at once £4,000 on part of such development. 

Edinburgh.— At a meeting of the Electric Lighting Committee 
of the Town Council on Wednesday it was resolved to recommend 
the acceptance of estimates in connection with the Dewar-place 
power atation as follows: for the extension of the boiler-house, 
about £5,000; and for the supply of fans, etc., about £4,000. 

London Electrical Fittings Company, Limited. This Company 
has been registered with a capital of £3 000 in £1 shares, and 
the object is to enter into an agreement with A. G. Hopkins 
W. B. Hopkins, M. H. Galaworthy, and S, S Galsworthy, and 
to carry on the business of electrical fittings manufacturers, étc. 

Southampton.—The Tramways Committee of the Corporation 
have received several tenders for the supply of motors for the 
electric tramways at Southampton, and a report will shortly be 
made to the Council on the subject. It is stated as probable that 
electric traction will be in operation at Southampton in October. 

Halifax.—A Tramways Sub-Committee visited Hebden Bridge, 
Stainland, and Elland last week to view proposed extended routes 
for the Corporation tramways. They inspected Parkinson- 
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lane and Hopwood-lane, within the borough, to consider the 


desirability of constructing branch tramways in those directions. 


London Gazette.—The first meeting in the estate of Alec 
Gavan Inrig (trading as the Globe Electrical Company), 46, 
Whbitepoet-lane, Victoria Park, has been fixed for the 2lst inst., 
12 noon, at the Bankruptcy- buildings, Carey-street, W. C. The 
public examination will take place July 20, at 11.30, at the same 


place. 


Southport. -The report of the fourth year's working of the 
electricity estate just issued shows a net profit of £2,027, as 
inst £643 the 5 year, and it is being disposed of as 

of rates, £203 to wipe off a disallowance by 

the Local Government Board, and £1,024 in the reduction of 


follows: £620 in ai 


capital, 
Cromer.—The Council have adopted a report recommending 
them to establish electric lightin 


proceed with the scheme forthwith. The custom of about 1,000 


lamps for 32 houses has been domu Mr. Cozens-Hardy, of 
ardy, has been consulted in the 


Measra. O’Gorman and Cozens. 
matter. 


Darlington.—Mr. W. O. E. Meade-King, C.E., has held an 


enquiry into the application of the Corporation for power to 


borrow £30,000 for the purpose of electric lighting. The Town 
Clerk stated that it was not intended at the outset to spend 


the whole of the £30,000 ; £4,215 would be left for future 
extension, 


Worcester.—The Council intend to apply to the Local Govern- 
ment Board for sanction of a loan of £3,000 for payment of the 
cost of the extensions of electricity mains already ordered, 
including the proposed extension along the Henwick and Hallow 
roads, and the outlay on traneformers and house and service 
connections. 

Derby. — Mr. J. T. Boothman has been engaged as clerk of the 
works for the new buildings at the electric lighting station. The 
Tramways Committee have under consideration a joint report of 
the borough surveyor and electrical engineer upon electric traction, 
and are visiting and inspecting the tramway systems adopted in 
other towns. 

Canterbury.—Tendere for the foundation works and boiler 
settings and flues are to be advertised locally, also for trenching 
and relaying for the cable extension work. At present 3,415 8-c.p. 
m are connected, representing 125 private consumers. The 

tio 


nal cable for the extension scheme is expected to arrive 
witbin the next few days. 


Klein Engineering Company, Limited. — With regard to water 
cooling for condensing pur „we are informed that the above 
pos have now in hand cooling plants for the City and South 
London Electric Railway (3, 000 i. h. p.), and for the Bournemouth, 
Chatham, and St. Helens electricity works, beeides a number of 
others for electrical plante. 


Brighton.—As a consequence of the Continental trip of the 
Corporation's Tramway Committee, the Corporation was to be 
asked last night to promote a Bill in Parliament for electric 
tramways practically covering the whole of the borough with 
trams on the overhead trolley system. A double track is to be 
provided wherever practicable. 

Leeds.—The Tramways Committee are progressing fast with 
the completion of the installation of the electric system over the 
Headingley-Chapeltown route. Of the surplus profit on the 
working of the trams for the year ended March 25, which has 
been £12,030. 14s. 10d., a sum of £4,000 has been reeerved for 
renewals of electrical equipment. 


Farnham.—At the last meeting of the Urban District Council a 
question arose out of the minutes in respect to electric lightiug 
and tbe fixing of a special meeting to consider it. The Chairman 
said that, as the gas company's Bill was soon coming on, he 
thought it would be better to postpone the matter until the next 
meeting. This course was agreed to. 


n.—At the monthly meeting of the Town Council on 
Monday the Town Improvement Association forwarded a protest 
against the adoption of the overhead system of electric traction 
for the local tramways. It was stated that the Council had 
already condemned overhead wires, and the communication was 
referred to the Tramways Committee. 


Caversham. —The Urban Districb Council have agreed to con- 
sent to the Reading Corporation constructing the tramway from 
Caversham Bridge to the Star Inn, Lower . and from 
the bottom of Prospeot- street to the Black Horse Inn, Emmer - 
green, with an additional recommendation that Hemdean - road to 
Priest-hill should be included in the route. 


Harrow and Uxbridge Railway. — The Select Committee of the 
House of Commons presided over by Mr. A. de Tatton Egerton 
have concluded the consideration of thie Bill, and have passed the 
preamble subject to an arrangement being come to between the 
Metropolitan Railway Company and the District Railway Company, 
the guarantors under the original Bill for the line. 


Walker.— With regard to the Walker and Walleend Gas Com- 
pauy's Electric Lighting Bill, the Select Committee of the House 
of Commons have decided that the preamble of the company’s Bill 
was proved with respect to all places proposed to be supplied, 
except Walker. They also confirmed the order of the Board of 
Trade with respect to the Walker Council’s scheme. 


Blackpoo!. — The maximum charge for electricity will be reduced 
from 8d. to 7d. per unit from July 1 next. It is stated that Mr. 
Quin, the electrical engineer, expects to still further reduce the 
working expenses, and consequently to reduce the charges to con- 


works for the district, and to 


Government Board have sanction 


sumers. The Tramway Committee have ordered 10 new cars. The 
tramway manager’s salary has been increased by £20 per annum. 
Iikeston.—The minutes of the Tramways and Electricity Com- 
mittee adopted last week showed that the Ilkeston Electric 
Supply Provisional Order Confirming Bill passed the Unoppoeed 
Committee of the House of Commone without amendment on 
May 18 ; also that a similar Bill with respect to the tramways 
Mee on May 3 introduced into the House of Lords and read the 
rst time. 


Helies Company.— With regard to a note in our issue of 2nd inst. 
referring to this Company, we are informed that they have been 
engaged in the construction and installation of electric traction 
lines for some years past, and have already several important lines 
on the Continent running, and others are being Po: The 
present acquisition is therefore only an extension of their traction 
department. 


Stock Exchange.—Applications have been made to the Stock 
Exchange Committee (1) to appoint a special settling day in and 
to grant a quotation to Britiah Mutoscope and Biograph Com 
pany, Limited, 250,000 ordinary shares of £1 each fally paid ; and 
to appoint a special sottling day in Charing Cross and Strand 
Electricity Supply Corporation, Limited—further issue of 20,000 
ordinary shares of £5 each. 

Yeadon.—The joint committee of representatives of the 
Horsforth, Rawdon, and Yeadon Councils are considering a letter 
from Measrs. Greenwood and Batley, Limited, of Leeds, stating 
that it is their intention to apply for a provisional order for the 
construction and working of an electric tramway to connect tbe 
townships of Guiseley, Yeadon, Rawdon, and Horsforth with the 
Leeda system of tramways. 

Middleten.—The Town Council will shortly consider a resolu- 
tion that application be made to the Board of Trade for a pro 
visional order authorising the Council to construct tramways that 
will connect with the Manchester line. The borough surveyor is 
preparing plans, sections, and estimates of the proposed tram. 
lines from the fountain to the Manchester city boundary, along 
the New-road, and from the railway station to the New-road. 


Grewe.—The Crewe Co-operative Friendly Society, Limited, 
intend to carry out the electric lighting of their principal premises 
independently of the Corporation, but the latter are averse to 


granting any easemente over the public streets, and have again 


suggested to the Co-operative Society that they should a: to 
take their current from the borougb scheme, for which the 
loans of £24,200 and £1,800. 


Oswestry.—The Town Council on Tuesday resolved to acquire 
the Osweetry Electric Light Company's undertaking at a sum 
not exceeding £11,750, the price asked by the company. Mr. 
Hawtayne, who had been called in by the Council, valued the 
property at £8,250. A poll of the ratepayers was demanded, the 
price being declared too high by some of the members. (A note 
referring to this matter was inadvertently inserted under '' Shrewe- 
bury ” in our last iesue. ) | 

Twickenham.—The Light Railway Commiesioners held their 
enquiry on the 12th inst. into the order deposited by the London 
United Tramways Company, Limited, for the construction of a 
series of light railways in the Thames Valley. They have decided 
that as the lines were laid out to compete with the London and 
South. Western Railway, it was a scheme which ought to be con- 
sidered by Parliament. So far as the Commissioners are concerned, 
the order will not, therefore, be sanctioned. 

Iron and Steel Institute.—The meetings on Aug. 15 and 16 
will be held in the Town Hall, Manchester, and the programme 
includes visits to the Lancashire and Yorkshire Railway Company's 
works aud foundry at Horwich, to Simon-Carves coke ovens at 
Barrow and Wharncliffe Collieries, the Manchester vig o Canal, 
receptione by the Lord Mayor of Manchester and the Mayor of 
Salford. The latter takes place on the 17th. For the 18th 
excursions are planned to Chateworth and Crewe. 

Hereford.—The Electric Light Committee of the Town Council 
have received 54 applications for the post of electrical clerk of the 
worke, and the same are now under consideration. The committee 
are now taking steps to ascertain what persons are prepared 20 
take the electric current, and they are willing at the time they 
are laying the mains to put in the necessary wires to consumere 
own premises free of cost, but any subsequent connections 
will have to be made at the expense of the consumer. 

Wolverhampton and South Staffordshire Illustrated. — We 
have received a profusely and beautifully illustrated pamphiet 
containing biographical and commeroial sketchee of the industries 
and manufactories of the district, published by Messrs. Robinson, 
Son, and Co., Chanoery-lane. The Bushbury engineering works 
of the Electric Construction Company, Limited, come in for a fair 
share of the contents, a ground plan of the works and a namber 
of views of their various shops being included among the illus- 
trations. 

Batley.—A Corporation committee have under consideration a 
plan which includes the purchase of a portion of the righta of 
the company who now run steam cars between Dewsbury and 
Gomereal ; also arrangements with the neighbouring authorities 
for the working of all or part of the existing linee. The adoptios 
of the overhead electric system of traction is favoured, and it # 
proposed to provide the requisite current from an electrical gene- 
rating station large enough to supply electricity also for private 
and public lighting. 

Bath.—The Electric Tramways Committee have decided to 
oppose the application made by a company to inaugurate a tram 
service in the town, and will recommend the Council to themeel vet 


— — 


apply for an order in November next. The promoters will be 
ted an interview, provided that they first answer certain 
questions as to what is proposed to be done. A committee has 
been appointed to formulate these questions. The Monkton 
Ooombe Parish Council have passed a resolution in favour of the 
promoters’ proposal. | 

Bury St. Edmunds.—It appears that the Local Government 
Board, at the instigation of some ratepayer with a grievance, has 
asked the Town Council why they have taken part of a former 
payers for the electric stution site. The town clerk has been 

irected to remind the Local Government Board that the site of 
the proposed works was viewed by their inspector at the time of 
the public enquiry upon the application of the Council for the 
loan for electric purposes, and was approved by him. This will 
probably settle the matter. 

Torquay.- -Application is to be made to the Local Government 
Board for sanction to borrow £10,000 for electric light extensions. 
Private lighting has increased from 3,310 8-c.p. lamps in March 
of last year to 5,644 last month. "There are now 140 consumers, 
not including applications from 15 consumers for 529 more A e 
During the 12 months ending March 31 80,490 units were used for 
public lighting, 67,909 for private lighting, and 12,282 expended 
on excitation. The revenue amounted to £2,839, and the costa of 
working to £1,781, leaving a gross profit of £1,057. 


British Columbia Electric Railway Company.—The report 
for the year ending March 31 shows a gross profit amounting to 
£30,188. From this the directors have paid the debenture interest 
and the 6 per cent. dividend due oo the income bonds up to 
the date of redemption. Including £208 brought forward, the 
accounts show a net balance of revenue of £16,575. The directors 
have decided to pay a dividend of 4 per cent. per annum (free of 
tax) on the ordinary shares. A further 20 per cent. has been 
written off the preliminary expenses, and the reserve fund increased 
to £12,000. 

Hull.—In consequence of the near completion of the electric 
tram system the chairman and vice-chairman of the Finance 
Committee of the Corporation and the chairman of the 
Tramway Sub-Committee have been appointed to consider the 
. question of the staff, and the treasurer and accountant will visit 
other cities and towns where a similar electric system is in opera- 
tion to ascertain the most perfect system of keeping the accounte. 
The Corporation have made £3,660 net profit on the electricity 
works during the year, after payment of interest on loans and 
repayment of capital. 

Elmore's Trust, Limited. — This Company has now been 
registered with a capital of £400,000 in £1 shares, and the 
object is to acquire as going concerns the businesses of Elmore’s 
Wire Manufacturing Company, Limited, Elmore's American and 
Canadian Patent Oper Depositing Company, Limited, Elmore's 
Patent Copper Depositing Company, Limited, Elmore's Foreign 
and Colonial Patent Copper Depoeiting Company, Limited, or 
any of them, to adopt and carry into effect certain agreements 
with the above-mentioned companies for the sale to the English 
Metallurgical Company, Limited, ete. 

Manchester Steam Users’ Association.—The annual memo- 
randum of Mr. E. Stromeyer, M. I. C. E., the chief engineer of the 
association, deals with matters of general and technical interest, 
such as the moral responsibility reeting on owners of steam-boilers 
even after they have iosured them ; the best type of boiler for any 
particular service; some experiences as regards causes of boiler 
explosion, more particularly the influence in this respect of last 
year's dry weather; an exhaustive analysis of over 200 furnace 
collapses and experimente, including experiments made by the 
German Admiralty, which we believe have not been previously 
published in this country. 

Shemiela.—Mr. T. J. Ballard, of the Wandsworth Electric 
Lighting Company, has been appointed superintendent of maine 
in the place of Mr. A. Lucas, resigned. The committee have 
asked Mr. Robert Hammond to report fully as to whether there 
is at present in existence any system for the supply and distribu- 
tion of electricity applicable to the city of Sheffield which would, 
having regard to the capital expenditure already incurred, and 
to all the other circumstances of the case, be more advantageous 
than the system now in operation, or whether any modification 
of the existing system of supply ie advisable and practicable, and, 
further, on what lines the future development of the undertaking 
should proceed. 

Lancashire.—A conference of representatives of Radcliffe, 
Whitefield, and Little Lever District Councils has been held to 
consider the provision of electricity for lighting the three town. 
ships and for traction purposas. The conference was attended by 
representatives of a London syndicate, who propose to lay an elec- 
trical tramway connecting Whitefield, Radcliffe, Little Lever, 
Farnworth, and Worsley with the Manchester Ship Canal at 
Barton Bridge. It was decided that the Radcliffe Council should 
prepare a rough scheme for the supply of electricity for lighting 
and traction purposes for their own locality, Whitefield, and Little 
Lever, and that the London syndicate should provide further 
details of their proposal. — Manchester Guardian. 

Beokenham. —The surveyor has been authorised to proceed with 
the construction of a culvert, roadway, etc., in preparation for the 
electric lighting station, and terms are being arranged with the 
South-Eastern Railway Company for a siding from the Mid-Kent 
Railway on to the electric lighting premises. The Local Govern. 
ment Board's sanction to a loan for the electric lighting is expected 
shortly. The British Insulated Wire Company have made arrange- 
mente with the Bromley Electric Light Company for a temporary 
supply of electricity for South Hill Park, and have been asked to 
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make arrangements for a temporary supply to certain other parta 
of Shortlands and Beckenham, as many residents have wired their 
houses and would like the light as soon as possible. 


T18 
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Bordeaux Tramways and Omnibus Company, Limited.—At 


the nineteenth ordinary general meeting held on Monday, Mr. 
Egerton W. Ruck, who presided, stated that the decree approving 
the substitution of the new French company for this Company in 
the concession was signed on the 15th ult. by the President of the 
French Republic. 
go into liquidation, and distribute the funds representing the 
purchase price of the various assets. 
taking the Municipality of Bordeaux had granted permission to 
the new company to work the line by eleotric traction, and the 
extension of certain new lines had also been authorised. In addi- 
tion, the concession had been prolonged till the end of 1929. 


This Company was, therefore, now enabled to 


Since the sale of the under- 


Wolverhampton.—A House of Lords Committee, the Duke of 


Northumberland presiding, have passed the preamble of the 
Wolverhampton Corporation Tramways Bill, the object of which 
is to authorise the making, improving, and altering of tramways 
inside the borough boundaries of Wolverhampton, to 
alter, and improve tramways outside the boundaries, and to work 
the whole by electrical power. 
have sanctioned 
£28,870 for extending the electric lighting works and cables for 
both public and private lighting. 
year ending last March shows a profit of £1,004, and that 19,900 


acquire, 


The Local Government Board 
owers for the Corporation to borrow another 


The committee’s report for the 


amps are in use for public and private lighting. The large 


business eatablishments in the town are being gradually connected 
with the system, and customers are rapidly inc 


reasing in number. 
South Staffordshiro Tramways.—A House of Lords Committee, 


over which the Duke of Northumberland presided on Thursday last 
week, considered the South Staftordshire Tramways Bill. 
Balfour Browne, Q. C., who appeared with Mr. Worsley Taylor, 
Q.C., and Mr. Moon for the promoters, stated that the Bill did not 
give power to construct any further tramways. 
by the British Electric Traction Company, although in the name 
o 


Mr. 


It was promoted 


the South Staffordshire Company. After hearing evidence, the 


Chairman announced that the committee were of opinion that so 


much of the Bill as deprived the local authorities of any power 
they now enjoyed in their districte was not proved, and the com- 


mittee had decided not to give coste. He supposed Mr. Balfour 
Browne would now take his Bill back and alter it. 
Browne assented to this course, and the amended Bill is to come 


Mr. Balfour 


up for consideration shortly. 
.—The report of the Electric Lighting Committee, 


Ealing 
adopted by the District Council last week, recommended that 
the following clause be added to the conditions for the supp 
of current: ‘‘The energy shall be supplied continuously 
and night throughout the year, but the Council will not be 
responsible for accidental interruptions or defects, or other 


ly 
ay 


inevitable cause, but shall use all reasonable diligence in 
restoring the supply as soon as possible. The Council also 
retain the right to discontinue the supply for such short periods 


as may from time to time be necessary for the purpose of con- 


necting other consumers to their system or of carrying out 
repairs or alterations to their plant or mains." It also stated 
that since the last meeting of the committee applications had 
been received for 107 8. c. p. ES to be connected, making a 
total of 23,954 applied for, of which number 23,356 have already 
been connected. 

Cardift.— On Monday several resolutions of the Council, passed 
in 1897 and 1899, sanctioning the doubling of various tramlines, 
were rescinded. It was stated that the company had not pro- 
ceeded with the work, that the Corporation would get the lines in 
their own hands in 1901, and that the latter would save great 
expense over their feeder main by laying that down before the 
lines were dealt with. The recommendation of the Health Com- 
mittee that the new sanatorium buildings should be lighted with 
gas was referred back to the committee. The borough SR ARA 
report on the comparative cost stated that electricity would cost 
£400 a year more than gas. "That, however, is based on the sana- 
torium providing its own installation. Another recommendation 
which was referred back was to the effect that the most expe- 
rienced fitter in the employ of the Corporation at the electrical 
works be engaged on trial for one month to carry out the duties of 
electrician under the charge of the electrical engineer. 

London County Council —At Tuesday's meeting it was agreed 
to hold a special meeting on July 18 for the purpose of considering 
the advisability of applying for a provisional order to construct 
16 new tramways, and double others in other parts of London, A 
recommendation of the Highways Committee was adopted to the 
effect that, in consequence of the refusal of the representatives of 
the Middlesex County Council to agree to a joint committee on 
the light railways question, the negotiations should be terminated, 
and the following resolution was carried: That it be referred to 
the Highways Committee to investigate and report to the Council 
as to the practicability of constructing a shallow underground 
electric tramway from Westminster (viá Parliament-street, Strand, 
Fleet.street, and Cheapeide) to the Bank, thence under Moorgate- 
street to the terminus of the North Metropolitan Tramways Com- 
pany at Finsbury.pavement, on a similar principle to those laid 
under Andrassy-strasse, Budapest, and iu Boston, U. S. A., provision 
being made beside the tramlines for suitable subways to contain 
gas and water mains, electric light mains, telephone wires, etc." 

Tottenham. —Mr. W. Dawson, surveyor to the Leyton Urban 
District Council, in his report on the three dust destructor schemes, 


directa attention to the fact that, notwithstanding Clause 3 of the 
instructions, that a motto or nom de plume shall be made on the 
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drawings, specifications, and estimates, the specification of design 
No. 2, '' Intensifier,” is headed in such a manner as to designate 
the author, and is cometary not in compliance with the 
Council's instructions, and if disqualified ‘‘ Algebric” would 
take second place. After reporting fully on the merite 
of each scheme, Mr. Dawson states: *''I should hesitate 
before adopting any of the designs submitted." The com- 
mittee had given very full consideration to the whole subject, 
but are unable to advise the Council to adopt either of the 
schemes submitted, and therefore recommended: ‘‘That the 
scheme 'Intensifier' be diequalified for non-compliance with the 
instructiona laid down. That the premiums be apportioned as 
follows—viz., No. 1, ‘Smokeless,’ £25; No. 2, 'Algebric, £15. 
That all well-known firms deeigning or constructing refuse 
destructors be invited to send in schemes, together with probable 
estimates of the cost, in accordance with the requirements, con- 
ditions, and instructions laid down by the Council's engineer.” 
The report has been adopted. 


Huddersfield —The Leeds Mercury says apparently the town- 
ships of Kirkburton, Holmfirth, Linthwaite, Slaithwaite, and 
Marsden, all well within a dozen miles’ radius of Huddersfield, feel 
flattered at the proposals of the Huddersfield Corporation to work 
tramways in connection with theee places. Holmfirth and Kirk- 
burton have, by a vote in their respective Urban District Councils, 
placed on record resolutions in favour of the extensions ; Linthwaite 
has already applied to the Board of Trade for powers to lay down 
the lines ; and the Slaithwaite Urban District Council have now 
appointed a deputation to wait upon the Marsden Council to 
confer as to the latter’s intention to construct a line to be worked 
by the Huddersfield Corporation. From Huddersfield to Kirk- 
burton ie about six miles, to Holmfirth seven, and to Marsden 
eight miles, with Linthwaite and Slaithwaite at intervals in that 
distance. In the event of the scheme being sanctioned, there is 
little doubt that the more modern system of electricity will be 
adopted.—Major Cardew, R. E., held an enquiry on Tuesday into 
an application of the Corporation for power to borrow £47,782 to 
enable them to erect a power station and to electrically equip 
three sections of tramway, one of which has been y con- 
structed, and the other two of which are to be made. Mr. F. C. 
Lloyd. town clerk, gave the following particulars: power station, 
£8,000, with 30 years in which to repay ; equipment, plant, etc., 
£17,120, 25 years ; equipment of routes, £11,162. 2s. 4d., 25 years ; 
23 car», £11,500, 15 years—total, £47,782. 22. 4d. The details of 
the scheme were given by the town clerk and the borough engineer 
(Mr. K. F. Campbell). 


N —At the last meeting of the Vestry the Electric 
Lighting Committee reported that the electric lighting station 
was inspected on June 3 by the members of the Vestry. Notwith. 
standing the delay which has arisen in the completion of the 
works, a general feeling of satisfaction prevailed that the station, 
as arranged, was capable of providing machinery and plant to 
meet all reasonable requirements of the parish. The testing of 
the street-lighting would take place within the next fortnight, 
and there was no reason why the current should not be ready to 
be switched on to the arc lamps and to private consumers by the 
end of the month or within a period of two years of the Vestry 
receiving parliamentary sanction to their order. The question of 
a public opening had n the subject of a conference between 
the clerk and the consulting engineers, the result being that the 
engineers had submitted to the committee an invitation to the 
Vestry to dine with them. The engineers were willing out of 
their commission, and the contractors out of their profit, to 
subscribe, and, in fact, pay for the expenses of a dinner to 
celebrate the opening, provided the committee and the Vestry 
would sanction such a celebration, the Veatry bearing the expense 
of sending out the invitations and providing the floral decorations 
should the dinner be held within the parish. The committee 
recommended: That the Vestry accept the invitation of the 
respective contractors and consulting engineers to a dinner to 
celebrate the opening of the electric lighting station." The Vestry, 
however, decided to decline the invitation. Abt the invitation of 
the Electric Lighting Committee a large number of the inhabitante 
of the parish inspected the new electric lighting station on Satur- 
day afternoon last. The station, which adjoins the Veatry’s depót, 
contains plant capable of supplying 10,600 8-c.p. lights and 90 arc 
lampe. The light is to be ready for switching on by the 22nd inst. 
The work has been carried out at a cost of £50,000. The con- 
sulting engineers are Messers. Kincaid, Waller, and Manville, and 
the engineer-in-charge is Mr. J. Rutherford Blaikie. 


Parliament.—In the House of Lords daring the past week the 
Great Grimeby Street Tramways, North-Eastern and Hull and 
Barnsley Railways (Joint Dock), and North-Eastern Railway 
Bills were read a third time and passed. The following Bills were 
read a second time : London, Chatham, and Dover Railway, Great 
Western and Great Central Railway Companies, London, Brighton, 
and South-Coast Railway (Various Powers), Manchester Corpora- 
tion (General Powers), North Pembrokeshire and Fishguard Rail- 
way, and Uxbridge and Rickmansworth Railway. The Royal assent 
was given to commission to a number of private Bille and pro- 
visional order Bills. In the House of Commons the following 
Bills were read a second time: Moss Side Urban District 
Council Tramways, Stretford Urban District Council Tramways, 
Weston-euper-Mare, Clevedon, and Portishead Tramways, 
Whitehaven Corporation, Whittington Urban District Council 
Tramways, Port Talbot Railway and Docks, Salford Corporation, 
Wakefield Corporation, Great Northern Railway, Sunderland 
Corporation, Brighton Marine Palace and Pier, Furness Railway, 
and the Paisley and Barrhead District Ruilway. The following 
Bills were read a third time: Dublin Corporation, London and 


North-Weetern Railway (New Railways) and the Stockport 
Corporation. The City and Brixton and the Blackpool Improve- 
ment Bills were considered and ordered for third reading. The 
Grimsby Street Tramways, North-Eastern and Hull and 
Railways (Joint Dock), Mansfield Electric Lighting Order, 
and Wath · upon-Dearne Electric Lighting Order were ordered 
to be reported to the Upper House for second reading. The 
Court of Referees of the House of Commons presided over by 
Mr. Green, M P., have refused to allow the Bury Rochdale, and 
Oldham Tramways sees to ap by counsel against the 
Bury Corporation Bill. The Great Northern Railway Company 
have deposited in the Private Bill Office of the House of Commons 
a requisition for leave to withdraw their opposition to the Derby 
Corporation (Tramways, etc.) Bill. The Ilkeston Corporation 
Tramways Bill was certified for second reading by the Examiners 
of the House of Lords. The Glossop Electric Lighting, the Hartle- 
poo Electric Lighting, and the Tudworth and Mellor Joint 
ewerage District Provisional Orders were ordered to be reported 
for second reading in the House of Lords. 

Tunbridge Wells.—A debate ensued at the Council meeting last 
week upon the question whether the consumers were being charged 
too much, and whether the committee were making far too much 
profit. It was said the consumers had increased to 419, but they 
might have increased still more if the charges had been more 
reasonable. The committee were now introducing a third meter. 
The gross profit had gone up to £3,044 last year, while there was 
£887 net profit from 236 customers in 1897, and £1,632 profit from 
316 customers the succeeding year. The big profit was made ont 
of the private consumers, who were also buying the plant in a 
period of 25 years as a gift to the town. The minimum charge, it 
was said, was a great injustice, and to abolish it would be a very 
slight loss to the committee. An amendment that the committee 
be instracted to consider a reduction in the charge of current was 
accepted by the committee. The following comparative statement 
was submitted : 


1896 (6 months). 1897. 1898. 

Consumers ......... 102 ae 236 S 316 
Income ........ waves £1,032 0 0... £3,393 0 0.. £4,703 0 0 
Gross profit ......... 738 0 0... 2,160 0 0... 3,044 0 Q 
Net profit. .......... 738 0 0... 887 0 O... 1,032 0 0 
Average charge per 

consumer ......... 10 2 4 14 7 6 14 17 8 
Average net profit | 
Rs consumer ... 7 48 315 2 5 3 4 

verage percentage 

OU above — ~ 71 26 34 


A complaint having been made as to the smoke nuisance from the 
electric lighting station, Mr. Boot said they were using nothing 
but the best Welsh smokeless coal. The demand on the works 
varied to such a great extent that it was impossible to avoid 
smoke. They were now using coke with the coal, although tbe 
coke did very greet harm to the boilers, The smoke was really 
very thin, and was only due to the horse-power having to be 
suddenly increased between six and eight o'clock. At other time 
of the day there was no trouble, and all the time the load was 
constant there was no trouble. Engineers were only too anxicas 
to have a smokeless furnace, because it meant more economy. The 
new shaft would be carried higher. 

Islington.—At the last meeting of the Vestry, the Electzic 
Lighting Committee reported upon the advisability of adding 
condensers to the steam generating plant at the electric lighting 
station, stating that the engineer has advised the committee 
that considerable economy would result if condensing plant was 
utilised, and has estima that the cost of the necessary appli- 
ances complete, including surface condensers capable of condensing 
20,0001b. of steam per hour, including air and circulating pumps, 
accessories and erection, cooling tower, with accessories com- 
plete, steam and exhaust pipes, valves, fittings, connections, bot- 
well, etc., as well as the alteration to the existing pipes with 
contingencies, would be £4,000 ; that theengineer has also esti 
that the saving which would be effected would not be less than 
£800 per annum, or 20 percent. clear upon the capital expended. The 
committee therefore recommended that the scheme be adopted, 
the cost to be defrayed by aloan.” This was agreed to. A further 
report from the committee recommended that two tubular wells 
be sunk to adepth of 500ft. each, and two pumps procured for 
the same with engine, fixing foundations, steam and other piper 
and contingencies, at a total cost of £2,750. The engineer pointed 
out that last year the consumption of water at the electric eau 
station was 8,500,000 gallons, and this year it would probably 
16,000,000 gallons, for which they would have to pay 8d. per 1,00 
gallons. An amendment to defer consideration of this report for 
six months was carried. At the meeting to-day the Electric 
Lighting Committee will present a report stating that Mr. Robert 
Gordon has been reappointed ss chairman and Mr. Thomas Walter 
Vine as vice-chairman of the committee for the year ensuing ; and 
that the salary of Mr. Yeaman, the assistant electrical engineer, 
be increased to £250 per annum as from March 25. 1899, and by 
two further incremente of £25 each at Lady-Day, 1900, and Lads- 
Day, 1901. With regard to the proposal of the Vestry of St. 
Pancras giving notice that on and after June 24 next they 
to lay mains in the Brecknock and York roads in the pack d 
Islington for the par se of supplying electric current te coa 
sumers in the parish of St. Pancras, the committee have deerei 
it necessary to refer the matter to the vestry clerk and the solicit 
with instructions to obtain an injunction probiting the work bemg 
commenced or to take such stepe as may be necessary for preveat 
ing the Vestry of St. Pancras from interfering with the roads i 
this parish. 


Glasgow.—Tho Sub-Committee of the Tramways Committee ot 
the Corporation have conferred with a deputation from engineers 
and boilermakers in the district, who pointed out the difficulty of 
passing large boilers underneath the trolley wires used in connec- 
tion with the electric tramways. The sub-committee stated that 
if the various firms who are interested would sketch out the route 
from their works to the quay, arrangements would be made for 
disconnecting the wires when necessary. so that the boilers might 
pass. The Streets Electric Lighting Sub-Committee have received 
an offer from the Electricity Committee offering to supply current 
for street lampe at the rate of £14 per lamp for all-night lighting, 
or £12 per lamp up to 11.80 p.m., provided that the mini- 
mum number of electrically-lighted street lamps in the city 
be raised to 400. Mr. Hamilton, the inspector of lighting, 
is preparing a report on the requirements of the leading 
thoroughfares, with a view of the extension of the system. 
We learn from the Glasgow Herald that the Corporation on 
Tuesday approved of the minutes stating ‘‘ that a sub-committee of 
the Electricity Committee recommended that, in the event of the 
Watching and Lighting Committee resolving to light certain 
thoroughfares referred to with arc lamps, a supply of current 
should be given for double-carbon lamps similar to those recently 
erected along the Springburn tramway route (which burn for 40 
hours without retrimming, and require trimming only once every 
two days), at the following prices per lamp per annum : (1) if the 
lampe are kept lighted the whole night, £14; (2) if each alternate 
lamp is extinguished at 11.30 p.m. and left out for the remainder 
of the night, £12; (3)if each alternate lamp is extinguished at 
midnight and left out for the remainder of the night, £12. 58.; (4) 
if each alternate lamp is extinguished at 11.30 p.m. and relighted 
at 5.30 a.m., £13. 10a.; (5) if each alternate lamp is extinguished 
at midnight and relighted at 5.30 a. m., £13 15s. These reduced 
prices could not, however, be applied to the existing single-carbon 
arc lampe, which were now charged at £18 per lamp per annum, 
on account of the large additional cost of trimming single- 
carbon as compared with double-carbon lamps. In the event, 
however, of double arc lamps being hereafter substituted 
for the existing single-carbon arc lamps, the  above- 
mentioned rates would then apply throughout. If the 
Watching and Lighting Committee resolved upon an exten- 
sive scheme of street arc lighting, it might be possible, by 
grouping several circuits of arc lamps at distributing centres for 
various districte, to lessen the cost of labour, and consequently to 
still further reduce the price to be charged for each lamp. It was, 
however, impossible at present to indicate what this further reduc- 
tion might be. The inspector of lighting submitted a report on 
the cost of lighting Saltmarket, Albert Bridge, Crown-street, and 
Cathcart-road at the proposen scale of charges, and it was remitted 
to Mr. Hamilton to further report on the cost of lighting by elec- 
tricity of a large number of streets.” It was explained that the 
committee were considering a very extensive scheme of electric 
lighting alike on the north and on the south side of the river. It 
had been continued for a fortnight to give the members of the 
Watching and Lighting Committee an opportunity of considerin 
the whole proposals, and these would be brought before the Counci 
at the next meeting. A statement of the cost of lighting by gas 
compared with the cost of lighting by electricity would also be 
placed before the Council. 

Bradford.—At the meeting of the City Council on the 13th inst. 
the chairman of the Tramways Committee, in moving the adoption 
of the minutes of that body. gave the following account, for which 
we are indebted to the Bradford Observer. He said the Bolton- 
road Corporation tramway was opened on July 30, 1898, and up to 
March 31 last—to which date the figures which he should give were 
brought —this line had been opened 245 days. The Horton - road 
Corporation tramway was opened on August 27, 1898, and had 
been opened 217 days. During that time the mileage run on the 
Bolton-road section had been 62,549 miles, and on the Horton- 
road section 122,900. Salary and wages in connection with the 
Bolton-road line amounted to £880. 4s. 4d., representing 3°15d. 
per car mile. The same items for the Great Horton route 
amounted to £1,707. lls. 5d., or 3:33d. per car mile, so that there 
was a difference of about a farthing per mile in the wages of the 
two sections, caused by the greater difficulty of the Great Horton 
route and the Board of Trade restrictions. The Bolton-road line 
had been depreciated by £768 and the Great Horton line by £1,393. 
The total income from Bolton-road tramway during the 245 days 
had been £3,002. 12s. 7d., or 10°668d. per car milerun. The total 
expenditure, including interest and sinking fund, was £2,744. Is. 3d., 
or a cost of 9°749d. per car mile, leaving a net profit of £258 
11e. 4d. for the 245.days, or ‘919d. per car mile. The total income 
of the Great Horton section for the 217 days was £5,867. 9a. lld., 
or 11°458d. per car mile, or four-fifths of à penny more than the 
Bolton-road section. The total expenditure, including interest 
and sinking fund, but exclusive of the charges in respect of the 
accident, was £5,706. 19s. 6d., or a cost of 11':144d. per car mile, 
leaving a net profit —assuming no accident had occurred—of £160. 
10a. 5d. for the 217 days, and representing ‘313d. per car mile. 
The net loss on the Horton section, including the accident, was 
estimated at £4,927. The income for the Bolton-road section was 
£3,002, 128. 7d., and the expenditure £2,347. 14a. Id., yielding a 
trade profit of £654. 18s. 6d. The income for the Great Horton 
line was £5,867. 9a. 11d., and the expenditure £4,850. 11s., yielding 
a trade profit of £1,016. 188, 11d. A full year's working in the same 

roportion would show a trade profit for Bolton of £976 and for 

orton òf £1,710 5 these trade profits had to be charged 
the interest and inking fund on the capital invested, which 
in the case of Bolton-road section represented, with accounte 
still unpaid, an estimated capital outlay, of, say, £22,000. 
The annual interest and sinking fund on this amount for 30 years 
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on a 3 per cent. basis represented £1,122, which would make as 
between this eum and £976 a net loes of £146. With regard to 
the Great Horton section, with its capital expenditure of, say, 
£46,000, the annual interest and sinking fund on this amount for 
30 years on a3 per cent. basis represented £2,347, which would 
fake. as between this eum and £1,710, a net loss of £637. Of 
course, there would doubtless be, as time went on, a tendency 
towards more economical working by reason of falling into the 
best methode, which were only suggested by familiarity with 
every branch of working, and therefore the foregoing figures 
might be lees favourable than would prove to be the case. As it 
was, the trade profite shown were £976 for Bolton and £1,710 for 
Horton, and he might say that the eummer traffic, which had not 
yet been fully experienced since the lines were opened, was very 
encouraging. On Monday the receipts on the Great Horton route, 
including the Park-avenue branch, were £102. 


PROVISIONAL PATENTS, 1899. 


JUNE 5. 


11590. Improved microphonio contaot sensitive to both sound 
and Hertzian waves. Sidney George Brown, 22, Holland- 
road, Kensington, Londop. 

11596. Improvements in the means of insulation of electrical 
mains and other conductors. Philip Cardew, 13, Queen 
Anne's-gate, Westminster, London. 

11646. Improvements in devices for securing incandescent 
electric lamps in their sockets. Wilhelm Ravené, III, 
Hatton-garden, London. (Complete specification. ) 

11657. Apparatus for forming plates of secondary batteries. 
Henry Leitner, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

11658. Appliance for preventing the fraudulent or erroneous 
changing of glow lamps in electric light installations. 
Siemens Bros. and Co., Limited, Birkbeck Bank-cham- 
bere, Southampton - buildings, Chancery - lane, London. 
(Siemens und Halske, Aktien-Gesellschaft, Germany.) 
(Complete specification. ) 

11678. Improvements in electrolytic apparatuses for extract- 
ing metals lighter than the electrolyte. William 
Phillipe Thompson, 6, Lord.street, Liverpool. (Hermann 
Becker, France.) 

11679. Improvements in magnetio apparatus for curative pur- 

William Phillips Thompson, 6, Lord-street, 

Liverpool. (Thomas August Steffens, Germany.) 
11682. Improvements in electric switches. Thomas Herbert 
Marsh and Albert Vandam, 322, High Holborn, London. 

11685. Improvements in motorcars driven by electrical or 
other motive power. Wilhelm Miiller, 6, Bank-street, 
Manchester. (Complete specification. ) 

11693. Improvements in apparatus for connecting branch 
circuits to electric mains. Callender’s Cable and 
Construction Company, Limited, and Thomas Octavius 
Callender, 24, Southampton-buildings, Chancery-lane, 
London. 

JUNE 6, 


11717. Improvements in electric batteries. Albert Edward 


Hodgson, Penny Bank-chambers, Halifax. 

11747. Improvements in telephones, phonographs, and such 
like apparatus. Arthur Sydney Bowley, 168, Fleet- 
street, London. r 

11775. Improvements in dynamo electrical machines and 
motors. Roslyn Holiday, 24, Southampton-buildings, 
Chancery-lane, London. 

11776. Improvements in apparatus for electric traction. 
Henri Dolter, 24, Southampton-buildings, Chancery-lane, 
London. (Complete specification.) 

11780. A new or improved mould for casting plates or grids 
for secondary batteries. William Alfred Gent and 
Samuel Jevons, 99, Cannon-street, London. 


JUNE 7. 

11843. Improvements in devioes for starting eleotric induc- 
tion motors. The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London. (The Union Elek- 
tricitáte-Gesellechaft and Arnoldo P. Zani, Germany.) 
(Complete specification.) | 

11879. Production of chromium oxide by electrolysis. Ernest 
Auguste George Street, Birkbeck Bank-chambers, South- 
ampton-buildings, Chancery-lane, London. 

11880. Improved portable electrical drilling machine. Alphonse 
Louis Croneau, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. 

11881. Electrical apparatus for effecting rotation ata distance. 
Alphonse Louis Croneau, Birkbeck Bank-chambers, 
Southampton-buildings, Chancery-lane, London. 

11885. Improvements in controlling apparatus suitable for 
use with electric motors. Henry John Walker, 46, 
Lincoln’s-inn-fields, London. (Complete specification. ) 


JUNE 8. 
11930. An improved electrolytic apparatus. Tranquille Michel 
Ivan Wilhelm and Hildeberb Richard, 100, Wallington- 
street, Glasgow. (Complete specification. ) 
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11901. Improvements in oe‘ectrical brush-helders. William 
John Poole, 19, Waverley-park, Shawlands, Glasgow. 


11981. Eleotrio light saver. Walter Cox, Rowsley House, 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Holland Park.road, London. 

11938. Improvements in eleotrically-driven sheep-shearing or Returns for LI Total receipts for 
hatr-clippiog machines. Gershon Bowmar, 355, Earls- Li week 358 Increase half-year. 
field-road, London. RU! 8 or 

11948. Electric circuit-rlosing devices. Ferdinand Wilke, 52, l decrease 
Chancery lane, London. (Complete specification.) Ending |1899. 1898. 1899, 1898. 

11983. Improvements in attachments for collectors in electric Birmiaechag: “Tren: =. £f £ £ Ea 
tramways with s'otted conduits. Michael Holroyd AT CO. am iram scd S CUR £ £ 
Smith, 36, Chancery-lane, London. Black, lid p. une 10 |4 364 3. + 535 90,859 83 436 

11964. Imprevements in poles for supporting overhead wires d qs ad .. 10! 640 — 8 011 
in electric tramways. Michael Holroyd Smith, 36, Bradford City Trame| Feb. 5| 145| — I 6,7331 - 


Chancery-lane, London. 

11985. Improvements in overhead conductors for electric 
ANTI Michael Holroyd Smith, 36, Chancery-lane, 
London 


Bristol Tramways 
and Carriage (Co...) June 9 3,1592, 899 + 

City and South 
London Railway... „„ 11 | 888] 931) — 
Dover Tramways ...| „, 10 182| 157| + 
DublinU.T.,elec.care} „„ 239]|1,411| 971+] + 
+ 


JUNE 9, 


12056. Improvements ia or connected with conduits for 
undergreund electric conductors. James Yates John- 
son, 47, Lincoln's- inn- fields, London. (Louis Dreyfus, 
Germany.) 

12085. Improvements ia or relating to apparatus for the 
reception, transmission, and reproduction of tele- 
phonic communications. Alfred Julius Boult, 111, 
Hatton-garden, London. (Heinrich Hugo Burckhardt, 
Germany.) 


200 
13 25 118 2155 
25 | 3,629 289 
440 22,863 118 1554 
Dublin S.D. Electric 
Tram ways » 9 1,095] 636 459 16,771 10 88 
Halifax Corporation 
Tramways ........ Mar.29 312 — — 10,712“ - 
Liver x Overhead 
NS Junell 1.4691, 482 + 13 33,086 34 
South V Staffordahire 
_ Tramways UR » 9 644| 556 + 88 14528 132 


Since June 30, 1898. + Including horse cars. ; Since July, 13% 


JUNE 10. 


12105. Methods of employing resistance materials for elec- 
t'ical purposes where such materials are in the form 
of a powder. William Benjamin Spikins and Alfred 
Hubert Mayes, 34, Western- road, Hove, Sussex. 


48113. Machine for covering electric wires or cables with 
stsips of ers Francia Lewis Sperry and William 


COMPANIES' STOCK AND SHARE LIST. 


Price 
James, 82, St. Vincent-street, Glasgow. (Complete Nome. |a. Wednesday, 
apecification, ) 
12114, Improvements io ec'ectrically-Griven fans. William | Blackpool and Fleetwood Tramroad Shares ... ooo] 1 
Harding Scott, 47, Lincoln’s-inn-fields, London. FCC Limited, Ord.. a fee = 
12131. An exciting flaid for generating a constant current in British Electric Traction, Limited, » Ordinary, Noa Nos, l 30, 000} 10 184-19 
primary batteries, Richard Frederick Drury, 2, St. 3535 cens m Pi., 400517800090 —ͤ— n 111 
Stepben's-road, Canterbury. l b per cent. Perpetual Debenture Stock no m... 100 II 
12164. Dynamo-olectric generators. James Norman Smith and | Brush Electrical Engineering, Limited, Ordinary. iav cus et 2 112 
William Asahel Johnson, 4, South; street, Finsbury, 5 poser reel p Heri, i 5 E. Er] 
London. (Complete specification. ) per cent. 2nd Debenture Stock. . . 100 in 
12165. Improvements in electric motors. William Joseph Still, | Callender Cable Company, Dente: eel 100 n 
4, South-street, Finsbury, London. Central Ordinary isi; 8 u 
12171. Improvements in galvanic cells. Willard Erastus Case, Sd ðͤ / ͤ ᷣͤ QU Med. D ied bode val. 8 
l, Queen Victoria-atreet, London. (Complete specifica- Pref. Half-8hares.... s 8 90 
tion) = = 


„ „ „%% % ee eevee ee ee 6 0 6 „0% 6 
Charing Cross and Strand. ——U—U——õ—äẽ̃ ꝶ ence] È 11-13 
4} per cent. Cum. Pref. ...... E 


13172, Improvements in galvanic celis. William Erastus Case, Li 
Chelsea j por osut, Debent: e B 849 
ntures . 


1, Queen Victoria-street, London. (Complete specifica. 


= r cent. De ee @w ee ce CG ae ee 88 100 114-116 
tion. ) City of 105 on, Ordin : e e 10 16-17 
íQ eiie 6 per cent. Cumulative Bref UPC NEAR MET: iN 
r cen nture 100 : 
SP ECIFICATION S PUBLISHED. City and Bonth London Raliway, Consolidated Ordinary .. .. | 100 67-60 
— Ording 2 8 
1898. L4 peroent Debenture Btock ................ 100 13+ 
11076. Telephone installations. Baivy, 6 per cent. Pref. . TCT $ 1 i W 
11416. Method of and apparatus for signalling er advertising | county of London and Brush Prov. leo. Light + Go, Ord. 10 11-1 
by oleotrioity. Ginisty and Metz. 6 per sent. Dun. rat f xal. 10 Mu 
115256. Eleotrical switches. Wade, and Electric Motive Power d ee Tom FFC 8 
Crompton and Co. Veil ke a 8 
Compeny, Limited. b r cent. | Debentures. - a tn j 1815 
t .11 à 
11570, Electrolytic celis. Bell and Bell. Crystal Ler tah e b per Avira Adis ps p took ... n 1018 
12765, Electrolysis of liquids and apparatus therefor. | Edison and Swan United Ordinary.. 3 72 
Thompson. (Hazard-Flamand.) 4 Der 8 Deb Stock,; J 115 Kad 
14133. Eleotrioal furnaces, more particularly applicable for Edmundsons' Electricity Corp., Ltd., Ord. Shares, i. 17,600 5 tt 
the production of calcium carbide. Durban and Gore. | slectric Lonesraction, Hired sse . 3 2 h 
11318. Dynamo electric machines and motors. Brown. | per Dent P let ve Pret. E 100 108-1 
15443. Electrical switches. Veritys, Limited, and Steel. W. T. am D UR sph Oen Oratpary .. 8 10 3 
18509, Electric clocks. Whidbourne and Ball. J per cont. da e. 100 un 
15785. Switches for electric circuits. Belfield. (Scott, Davies, | House- to-House Company, „ —ͤ— ( 6 1 10 
and Wright. ) 7 per cent. ference .. ——— b 38 
Imperial Tramways, Limited | .................... ec. cess. e| 9i 
15879. Contact.boxes for electrical railways or tramways with India N uae k tarona di and Telegraph Wore vivo gs 125 10 
r cen n si 
underground conductors. Wise. (Diatto.) Kenan an d Knightabridge O dinas. me d i4- 
16120. Prepayment apparatus suitable for use in connection London Electric Supply, Ordinary.. 9 8 3H 
with electricity and other meters. Harrison. 6 per cant. Fr „ ‘nie er . Seck Med. : É Kio 
17523, Means for transmitting motion from electric moters Metropo'itan. Rlectric Supply, Limited, Urd., No. Vt m "| 10 174% 
to other machinery. Geipel. o. 62 j501-865,000 10 15r 
1899 r cent. First Mortgage Debenture Stock '... 100 118-1 
] National Telephone, Ordinary..........................L, b 4, 
2726, Electrical measuring instruments. Flower and 6 per cent. Cum. Firat Pref... — 10 iu 
Gambrell. 6 per cent. Cum. Becond Pref.. 10 11- 
b per cent. Non. Cum. Third Pret. ue b 
3233. Conduits for cables for carrying oleotric currents. E] cent. Deb. Stock, Red. . 100 100-103 
Belknap and Sundh. Notting T leoi Lighting Company, Limited 1 111 
6218, Insulating lining for electrical apparatus and process | Oriental, Limited, 1879 .. „% a mtcie 8 7 
of making same. British Thomson -Houston Company, £43 Shares, New ... (25 ce] $i í 
Limited. (Painter) BFV 
6883. Apparatus for the production of silent electric dis- e Con: md 7 Gh Montreal n "eeu Ty 6 
charges. Otto. 43 per Pent. Shares rab Debentures ..| 100 pf 
7656. Current collectors for electrically -driven vehicles, | Bouth London Slectris io Bappi, 0 o I. 
Carroll. Thor cont. Pral 3 esca e i aa ew) e 
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— City Rallway, Ordinary - madame 


8140, Electricity meters or measuring apparatus. Siemens 
Bros. and Co., Limited. (Siemens und |Haleke, Actien- 
Gesellschaft, ) 


$g 
8 


7 THE ELECTRICAL ENGINEER, JUNE 28, 1899. 411 


NOTES. 


A Rumford Medal.—At its recent annual meeting in 
Boston, the American Academy of Arte and Sciences unani- 
mously voted the award of a Rumford medal to Mr. 
Charles F. Brush for the practical development he is 
responsible for in electric arc lighting. 

The Leeds Accident.—We regret to have to note a 
double fatality in the Corporation electric generating 
station at Leeds. In this case electricity was in no way 
connected with the accident, which was caused by a scaffold 
plank breaking. The two men were engaged in painting 
the roof of the station, and were killed by falling on to the 
concrete floor. 


American Institute of Electrical Engineers.— 
At the sixteenth annual meeting of this institution, held 
recently in New York, it was stated that the total member- 
ship on May 1 was 1,133, a net gain of 35 during the year. 
Mr. A. E. Kennelly was elected president, and a paper on 
“The Multiple-Unit System of Electric Railways” was 
introduced by Mr. F. J. Sprague. 


Isle of Man Tramway Extension —The Laxey 
and Ramsey section of the electric tramway was opened last 
Saturday morning. It extends from Douglas to Ramsey, 
a distance of 16 miles. The route of line opens up a 
beautiful country hitherto practically unknown to tourists 
and pleasure-seekers, and commanding picturesque glen 
and mountain scenery, with fine marine views. The line 
is double throughout and is on the overhead system. 


Rustchuk Exhibition, 1899. — The Bulgarian 
Government have arranged for an industrial exhibition, 
which will be opened at Rustchuk on Aug. 14. The posi- 
tion of the town, near the Roumanian and Servian frontiers, 
will ensure visitors from these countries, especially as exhi- 
bitions are rare events in these parts. The exhibition should 
especially attract the notice of manufacturers of motors. Mr. 
Arthur Gobiet, of Prag-Karonlinerthal, is the manager. 


George Heriot Trust.—At a general meeting of the 
Governors of the George Heriot Trust at Edinburgh last 
week, the Heriot-Watt College Committee recommended 
the awarding of the diploma of the college to the following 
students : in the department of mechanical and electrical 
engineering— William Graham Griffith, John M. F. Wilson ; 
in the department of electrical engineering—William D. 
M'Gregor ; in the department of mechanical engineering— 
William Baxter, James C. Smail. 


American Electro-Therapeutic Association.— 
This association will hold its next annual convention in 
Washington, D.C., on Sept. 19, 20, and 21. The head. 
quarters will be at Willard’s Hotel. Willard's Hall, 
adjoining the hotel, has been secured for the display of 
exhibits. Arrangements will be made for the convenience 
of exhibitors, including the use of both direct and alter- 
nating current. Dr. Clifton Mayfield, 1,335, Thirtieth- 
street, N.W., Washington, is chairman of the committee on 
exhibits. 

An Earthing Device.—Messrs. Houston and Kennelly 
have recently protected a novel earthing device for the 
safeguarding of low-pressure circuits from high voltages. 
The author’s idea consists in using a circuit to earth, in 
which a small button or layer of chemical substance is 
interposed. This substance is so chosen that it has a high 
resistance to low-voltage currents, while a high voltage 
quickly renders it a comparatively good conductor. 
Among the substances instanced are manganese dioxide, 
stannous chloride, lead acetate, copper bichloride, copper 
and ammonium, and silver sulphide. A sulphide silver 


button j,in. thick and gin. in diameter will permanently 
insulate under a pressure of approximately 50 volts. 


LE.E. “Journal.”—The June number of the Journal 
of the Institution of Electrical Engineers has been issued, 
and among ite contents may be found reproduced a paper 
entitled A Rotary Converter,” by Prof. E. Wilson; a 
communication on ' The Effect of Governors on the 
Parallel Running of Alternators,” by Leonard Wilson; The 
Hissing of the Electric Arc,” by Mrs. Ayrton, which was 
followed by a lengthy discussion ; and the discussion on 
Messrs. W. Duddell and E. W. Marchant’s paper, Ex- 
periments on Alternate-Current Arcs by Aid of Oascillo- 
graphs." 

Books Received.—We have received vol. viii. of the 
Transactions of the [nstitution of Junior Engineers for the 
session 1897-98: also a well-bound and useful volume by 
John Perry, D. Sc., F. R. S. (published by Messrs. Macmillan 
and Co., Limited, London), on “The Steam-Engines and 
Gas and Oil Engines,” and intended for the nse of students 
who have time to make experiments and calculate the results. 
We have also received a copy of the sixth edition of a 
practical handbook on “ Electricity in its Application to 
Telegraphy.” It is by T. E. Herbert, engineer of Postal 
Telegraphs, and covers the syllabus of the new technical 
examination adopted by the Post Office Telegraph Depart- 
ment. The publishers are Whittaker and Co., White Hart- 
street, Paternoster-square. 


Frankfort-on-the-Maine.—It will be remembered 
that we some time ago described the central electric supply 
station at Frankfort. We understand that this station 
has now been extended to its full capacity—+t.e., 9,000 h.p.— 
and a sub-station constructed underground in the centre of 
the town. The latter is exclusively for traction purposes, 
and its equipment consiste of motor - transformers for 
converting the high-tension alternating current from the 
main station—which, by-the-bye, is situate some few 
kilometres distant—into low-pressure direct current for 
working the town tramcars. The power installed in this 
sub-station is equivalent to 4,000 h.p. Electric traction is 
new to Frankfort, which has now equipped its lines on the 
overhead trolley system throughout. 


Electric Lighting in the City.—The question of 
competition in the electric lighting of the City of London 
has given rise to much trouble during the past few months, 
and there are evidences that the matter will ultimately be 
referred to the law courts. The City of London Electric 
Lighting Company has refused to accept the conclusions of 
the Corporation that the contracts under which the com- 
pany is working are null and void, and have issued a writ 
declaring that they are valid. What precise form the action 
will take is not quite clear at present, but we presume it 
would tend towards a claim for damages on a breach of 
agreement by the Corporation because they have not 
opposed the introduction of a new company into the City, 
As regards the provisional order which the Board of Trade 
propose should be issued to the Charing Cross and Strand 
Company, the decision of Parliament in the matter has yet 
to be given. 


Wireless Telegraphy.—Some further experiments 
were carried on in connection with Mr. Marconi's system 
of wireless telegraphy on Saturday last in which the 
French naval authorities were interested. Their store- 
ship, the Vienne,” was used as the receiving station, 
and the signals were sent both from the Boulogne and the 
South Foreland apparatus. One object of the test was to 
determine how far signals could be transmitted by using 
a certain height of wire. This maximum distance 
at Saturday's test was 42 miles. Other informa- 
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tion is given as to the signals from the ship to either 
‘of the land stations, and we are told that distinctive 
signalling was obtained. It is said that messages were 
sent at will either to the South Foreland or to France 
. without the other station being able to read them. Some 
further information as to how this was done would be of 
scientific value. 

Conversazione.—The Society of Arts conversazione 
duly took place at the Natural History Museum, Cromwell- 
road, S.W., on Tuesday evening last, when a reception 
was held from 9 p.m. to 10 p.m., in the central hall, by 
Sir John Wolfe Barry, K.C.B., F.R.S., chairman, and the 
other members of the council As is usual at these 
gatherings, the attendance was very large, and the band 
of the Royal Artillery, which performed in the central 
hall, assisted by the Red Band in the bird gallery, 
provided an excellent entertainment, the programme of 
music being very happily selected. We were glad to see 
that & temporary installation of electric light had been 
put up for the occasion, the central hall being illuminated 
by arcs and the side galleries by incandescent lamps. 
The pleasant effect so obtained may perhaps assist in 
hastening the introduction of a permanent installation, for 
the building is well worthy of such in place of the present 
miserable gas jets. | 

U.S. National Electric Light Convention.—The 
American technical Press give copious accounts of the 
proceedings of the recent convention of the National 
Electric Light Association at New York. In his address, 
President Young presented some interesting data referring 
to the electrical developments which have taken place in 
that city—a city which, he claims, has no equal in elec- 
trical progress. He pointed out that within its limite are 
placed 35 electric lighting statione, furnishing more than 
1,000,000 incandescent lights, 30,000 arc lights, and at 
least 50,000 h.p. in electric motors, the capital invested 
for carrying on all this being about £20,000,000. In 1897 
there were in the city of Brooklyn alone 678 miles of 
track, and a capitalisation of £11,000,000. To-day every 
transit company is either using or 18 about to use elec- 
tricity as its motive power, while the capitalisation is 
£30,000,000. Over this track last year no less than 
256,680,010 persons were carried. 

Canadian Electrical Association.—This year's 
convention of the above association is to be held at the 
New Royal Hotel, Hamiltun, Ontario, on June 28, 29, and 
50. At this meeting papers on the following subjects are 
to be read: Meters, by A. A. Dion, Ottawa; “Cost of 
Power,” by C. B. Hunt, London, Ont. ; “ Inspection,” by 
W. J. Plewes, Montreal; The Enclosed Arc Lamp and 
Its Use, by W. A. Turbayne, Hamilton; “The Incan- 
descent Lamp for Central Stations," by E. E. Cary, St. 
Catherines, Ont.; Central Station Accounting from a 
Business Standpoint,” by P. H. Hart, Montreal; Trans- 
former Economy,” by F. E. Leonard, jun., Montreal. In 
addition to the above papers there will be a few matters 
for general discussion, including an oral description of the 
Cataract high-power tension distribution by Mr. H. R. 
Leyden, also a “ question box.” From the programme we 
have seen there is little doubt but that the social functions 
of the convention will be well patronised. 

Electricity on Railways.—Mr. H. B. Thwaite con- 
tributes to the June number of the Engineering Magazine 
an article upon the influence of electricity upon railway 
locomotion. He quotes instances to show that, as regards 
the working expenses on lines already built, it has been 
conclusively proved that the adoption of electricity is more 
economical than the use of steam locomotives. Referring 
to the great weight which steam locomotives have to be 


made in order to deal successfully with heavy loads, he 
contends that a large saving of coal is bound to result from 
using electric traction on long lines. In some cases the 
reduction in the quantity of fuel required would be about 
two-thirds of that when steam is employed. Mr. Thwaites 
ideal equipment of a line for the transportation of large 
masses of raw material or manufactured products is to 
employ large trucks capable of carrying 20 to 50 tons 
each. He would then provide motors on every truck, 
so that a large number of axles on the train would be 
driven. 

Commutator Wear.—We learn from an American 


contemporary that a patent has been issued to Mr. Edwin 


W. Rice, jun., for a device for equalising the wear on i 
commutator. The way in which Mr. Rice proposes te do 
this reminds one of the old debate as to whether it is the 
dog which wags the tail or the tail which wags the dog. 
He suggests mechanism for keeping the armature d s 
dynamo moving to and fro longitudinally in its bearing 
in order that there may be relative motion between ue 
brushes and the commutators. This distributes the wear 
on the commutator, but it seems to us to move the brushes, 
which weigh only a very small fraction of the total weight 
of the armature, is a much more feasible method. We 
remember seeing in the early nineties a device which wa 
invented, and, we believe, protected, by Mr. Druitt Halpin. 
In this case, by means of a worm and wheel, the brush 
holders were kept moving slowly to and fro on their spindles. 
The device was originally to be seen in the private installa 
tion at the Grand Hotel. | 

The Possibilities of Wireless Telegraphy.—At 
a recent meeting of the New York Electrical Society, Mr. 
W. J. Clark lectured to a crowded audience on the future 
possibilities of wireless telegraphy. The lecturer claimed 
that Marconi's system was not new, and that the trans 
mission of electricity without wires was known as far back 
as 1746. In that year Dr. Watson transmitted signals 
across the Thames. In 1748 Benjamin Franklin stood 
on one side of the Schuylkill River, and by means of elec- 
tricity ignited a fire for a picnic party on the other aide, 
using the water for a conductor. In 1838 Prof. Henry 
made discoveries in this line, and transmitted a message 
across the Potomac. In 1881 Prof. Dolbear sent measages 
without wires for the distance of half a mile. Later on 
Prof. Hertz, while experimenting on an entirely different 
line, discovered the fundamental principle of Marconis 
work. Although Marconi has discovered nothing new, 
the author considers he (Mr. Marconi) deserves credit for 
the results he has achieved. 
„  Eleotromobile.”—The Electrical Review of New York 
has recently offered prizes for the best name to be applied 
to a self-propelled electrical vehicle for use on the roads 
As a result, some 400 names were forwarded, and the 
judges have decided in favour of the word which appears 
as the heading of this note. The arbiters selected were 
Messrs. C. Blizard, Louis Duncan, and J.J. Carty. Accord- 
ing to the competition rules, the word had to convey the 
idea of a self-propelled vehicle. With these rules we 
consider the successful candidate has complied, but we 
think that the word, although selected as the best out of 
such a large number, will not find its way into common 
usage. The length is, perhaps, its greatest objection 
With a tendency nowadays to cut down all terms con- 
nected with sport to the irreducible minimum, electro 
mobile ” will have to undergo extensive pruning. From 
the expression on the faces of the committee of judges in 
the illustrations reproduced by our contemporary, we do 
not think that they themselves were particularly pleased 
with the selection. 
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Shoreditch Cricket Club.—We have received from 
the cricket club connected with the Shoreditch electric 
lighting station their match programme for the present 
season. We are pleased to note that the club has such a 
strong membership, and feel honoured that they have 
included us amongst their list of honorary members. The 
president of the club is the electrical engineer to Shore- 
ditch, Mr. C. Newton Russell; while the vice-president, 
Mr. E. Willshear, is the engineer-in-charge of the refuse 
destructor. The team is captained by Mr. W. Weekes, 
and Mr. Cecil F. Love is the hon. secretary and 
treasurer. Amongst the matches arranged with clubs con- 
nected with other electric lighting works, we notice 
it will meet the St. Pancras Electrical Department Cricket 
Club, the St. James’s and Pall Mall Electric, and the 
Wandsworth Electric. The initial match was with the 
first- mentioned (St. Pancras) club. It resulted in an over- 
whelming victory for the Shoreditch team, and we trust 
that it is only the forerunner of many another triumph. 


New York Electrical Exhibition.—This exhibition, 
which has been held for the past few weeks in Madison- 
square Gardens, is now being closed. Amongst the excite- 
ment organised by the executive to visitors, was a voting 
contest for deciding by the largest number of votes who 
was the most popular American actress. The prize for the 
solution of this knotty question was to consist of an auto- 
mobile driven by electricity. The vehicle was built 


specially by the Riker Electric Motor Company, and is of | 


the dog-cart type. It is trimmed in English hunting scarlet; 
with running gear picked out in vermilion, and with 
handles, etc., in silver and nickel. Its rear axle is equipped 
with two motors of 2 kw. each, and the battery consiste of 
24 cella of 60 ampere-hour capacity. The steering is 
effected by the front wheels. The carriage 1s capable of 
running 20 miles, and it weighs only 1,100lb. complete. 
One of our contemporaries states that Miss Maude Adams 
take the automobile with 14,764 votes. We certainly think 
this method of attraction is preferable to that adopted last 
year of holding electric weddings in & chapel which was 
lighted by vacuum tubes. 

Telephones in Jersey.—Now that the Telephone 
Bill is under active discussion in the House of Commons, 
it may be of interest to again refer to the system of charges 
adopted by the State telephone service in Jersey. There 
are in this island three tariffs which are now in use. Under 
the first the subscriber pays £1. 10s. per annum, and 1d. 
per call, payable by the caller only ; when 1,000 calls have 
been had, the subscriber gets five calls a penny for the 
remainder of the year. Under the second tariff the sum 
paid is £5. 15s. 4d. per annum, which covers 4,000 free 
calls; any excess is charged at five calls a penny. The 
subscriber under the third pays £2. 10s. per annum, which 
covers 1,520 calls at $d. each, any excess being charged at 
five calls a penny. The first is used mostly by subscribers 
who have not an extended use for the telephone, but who 
wish their customers to call them up to give orders. The 
next tariff is more suitable for those who have to make 
calls more frequently ; while the third has found on the 
whole the largest number of supporters. It will be remem- 
bered that Mr. A. R. Bennett is responsible for the 
engineering of the telephone system in Jersey. 


Dynamo Giving Several Voltages.—In the Elektro- 
techniker Mr. O. Milius eulogises the advantages of 
constructing dynamos for generating several voltages 
simultaneously. 'The idea, says Mr. Milius, of taking 
several currents at different voltages from the commutator 
of & multipolar machine is no longer new, but offers many 
advantages in practice despite the little adoption which it 
has hitherto found. One may obtain currente of different 


voltages and directions from a multipolar. machine by 
exciting the pole pairs to various degrees and not cross 
connecting the brushes. On this principle it is possible, 
for instance, to transform direct current without auxiliary 
apparatus. To accomplish this it is only necessary to 
conduct the current to the one pair of brushes and to tap 
it again at the remaining pair at its altered voltage, when 
the ratio of transformation, just as ordinarily, will be 
dependent on the ratio of the corresponding field intensities. 
A diagram accompanies the article showing the application 
of the principle for charging accumulators without the 
aid of boosters. In this case the one pair of brushes is 
connected with the battery and the other with the feeders. 
By giving the magnets on the accumulator side a stronger 
excitation, the latter may be charged during running on 
load. The principle is also suggested for the purpose of 
keeping the pressure at the different feeding pointe in a 
network of mains constant. 


Congo Telegraphs,—In a recent number of the 
Belgique Coloniale there appears an interesting article on the 
inception and carrying out of the telegraph across the Congo 
State. We have at various times referred to the progress 
made by this long African line, but our contemporary gives 
a good history of the undertaking, which should be filed 
by telegraph engineers. The standard equipment. used 
consists of iron posts about 23ft. high and weighing about 
150lb. each. These are placed 5ft. in the ground, and 
support phosphor-bronze wires. After Stanley Pool had 
been reached, the question arose whether an aerial line or 
a cable in the river would be preferable. On careful 
deliberation the engineers on the spot decided in favour 
of the overland route. From the troubles experienced by 
the Amazon Cable Company with cables laid in the river, we 
are sure that the best course has been adopted. As regards 
the progress of the work, it is confidently expected that 
before the end of the year the telegraph office will be open 
at Equateurville. This place is 800 miles east of Boma. 
At the same time another fully-equipped telegraph party, 
under Mr. Mohun, an American engineer, is at work from 
the side of Tanganyika. This section will commence at 
M’Toa, on the lake, and proceed by the Lukuga and the 
Lualaba to Stanleyville, the new town at Stanley Falls. 
A branch line to Ridjaf, on the Nile, has also been sanc- 
tioned, but will not be commenced until the main line is 
completed. 


Municipal Telephones.—Mr. Harcourt Clare, the 
town clerk of Liverpool, has prepared a well-worded state- 
ment of his views on the Telephone Communication Bill, 
which he has presented to a member of Parliament for that 
city. Mr. Clare argues that, when considered from a 
municipal point of view, the period in which a telephone 
undertaking would have to return its capital is so short as 
to seriously affect the lowest price at which connections 
can be given. Estimating the actual cost for connection 
to come out at £30 per subscriber, Mr. Clare states that 
with such at 23 per cent. anda 12 years’ sinking fund, the 
capital charge alone will amount to £3 per subscriber 
With the working expense of perhaps £4 per subscriber, 
together with the royalty to the Government, a total charge 
of £7. 14s. is arrived at. This being a cost figure, it does 


not look as if municipal telephones have a bright future. 


The argument against Mr. Clare’s reasoning is that there is no 
need to pay back the whole of the capital in the 12 years, as 
long as the capital account is reduced to represent the 
actual value which the Government would take over at 
the end of the license. Mr. Clare also considers that 
the Government scheme is unduly favourable to London as 
compared with the provinces, as there the Government 
propose to spend £2,000,000, and even if the 10 per cent, 
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royalty which has to be paid by other exchanges is not 
earned, the Government will bear the loss and not the 
municipalities of London. 

Conversazione.—The President of the Iustitution of 
Electrical Engineers and Mrs. Silvanus Thompson held a 
conversazione at the Natural History Museum, South 
Kensington, on Friday last. The reception took place in 
the central hall, which was brilliantly lighted and adorned 
with palms and flowers. The guests who responded to the 
invitation of Prof. Thompson numbered not far from 1,500. 
These included many distinguished men of science. The 
great hall was filled for several hours with ladies and 
gentlemen, many of whom found abundant entertainment 
in inspecting the rich collections in natural history so 
generously afforded by the museum. A delightful 
programme of music was given by the string band 
of the Royal Engineers, conducted by Lieutenant 
Sommer, and this contributed greatly to the pleasures 
of the evening. The company present included 
Prof. S. P. Thompson, F.R.S. (president), Prof. W. E. 
Ayrton, F.R.S, Sir J. Wolfe Barry, K.C.B, Prof. 
Ciamician, Dr. Crehore (U. S.A.), Mr. R E. Crompton 
(past-president), Sir William Crookes, F. R. S. (past-presi- 
dent), Herr M. von Dolivo-Dobrowolsky, General Sir J. F. 
Donnelly, Prof. D. E. Hughes, F.R.S. (past-president), Lord 
Kelvin, G. C. V. O., F.R.S., Sir Henry Mance, C. I. E. (past- 
president), Mr. Hiram S. Maxim, Prof. Michelson, Dr. 
Ludwig Mond, Mr. W. M. Mordey (member of council), 
Dr. W. Pasteur, Sir E. J. Reed, K. C. B., Sir W. C. Roberts 
Austen, K. C. B., Prof. Short, Madame Antionette Stirling, 
Mr. Geo. Westinghouse, and Sir W. H. White, K.C.B. 


Atmospheric Electricity.— Prof. Pellat recently 
communicated to the French Physical Society the results 
of some interesting experiments conducted by him to prove 
the correctness of a well-known theory relating to the 
origin of atmospheric electricity. Ages ago it had 
been observed that a considerable amount of electricity 
was conveyed to the atmosphere through the evaporation 
of water from the earth’s surface. Actual proof, however, 
was not forthcoming until Prof. Pellat undertook his 
experiment. He employed two brass vessels insulated 
from earth, and equally charged with electricity. The one 
was filled with water and the other left empty, then set 
aside for 14 hours in a room at normal temperature. At 
the end of tbis period it was ascertained with the aid of 
an electrometer that the vessel containing water had parted 
with the greater portion of its charge, while the other had 
not lost any appreciable amount. It is impossible to 
explain this fact otherwise than that the water of the 
filled vessel in the process of evaporation had transferred 
the electricity to the atmosphere. This would certainly 
seem to prove that water in process of evaporation from 
the earth’s surface carries with it a portion of the earth’s 
static charge, which theory is strengthened by the fact 
that the earth's electrical state during the warmest hours 
of the day is weakest, because evaporation of the earth's 
moisture then reaches its maximum Prof. Pellat also 
pointed out that the smoke from chimneys is likewise a 
medium through which a considerable quantity of electricity 
is transferred to the atmosphere, smoke, moreover, being 
generally charged with negative electricity. 

Electrical Notes from Japan.—A series of articles 
are now appearing in the New York Electrical World on 
this subject. They are from the pen of Prof. F. B. Crocker. 
In the article before us electrical railways in Japan occupy 
most of the author's consideration. "Their use up to the 
present is not very general, and their extension is hampered 
by the extreme narrowness of the roads. Prof. Crocker 
has several suggestions to make as to how this difficulty 


B 


should be overcome. He thinks that the houses, which 
are made mostly of paper, should be cut down on 
one side of the street, or that after one of the frequent 
fires which occur in Japanese towns the tramway company 
should seize an extra strip of land for the benefit of the 
public and itself. He thinks that if this were done, the 
street railway might be equipped before the landowners 
could obtain injunction. It seems to us that the Japanese 
might object to this further step in their education. As 
regards the manufacture of electrical machinery in Japan, 
this, we gather, is much hampered by the fact that high-class 
raw materials, such as magnetic and transformer iron, are 
not manufactured in the country. The professor has nothing 
but commendation for the educational facilities afforded in 
Japan for electrical engineering purposes. The universities 
at Kyoto and Tokyo have each a well-equipped electrical 
department under Profs. Nanba and Nakano respectively. 
Both these gentlemen have had extensive experience in 
electric technology, and we remember that the latter 
attended for some time the Central Institution. We also 
gather that they make frequent visits to America and to 
Europe in order to keep themselves well informed as to 
the progress of electrical engineering. 


Eleetrio Railways in 1880.—Mr. Edwin W. 
Hammer contributes to the Electrical World an interesting 
article on the electric railways equipped by Mr. T. A. 
Edison in 1882. As Mr. Hammer was intimately connected 
with the equipment of these lines, his reminiscences are 
most interesting reading. The illustrations which accom- 
pany the article are made from photographs obtained of these 
first electric locomotives, and constitute an important feature 
in connection with the history of electric railways. We 
fancy, however, that Mr. Hammer somewhat exaggerates 
the work done by Edison in the development of dynamo 
design. He practically acknowledges this in his descrip- 
tion of the dynamos used to drive this line, which were 
made with inordinately long magnetised bars in order to 
obtain a great magnetic moment. Mr. Hammer explains 
that the dynamos for this road were originally two in 
number, of the standard size then being made at the labora- 
tory, and were known as the Zz type—in the laboratory 
vernacular, *long-waisted Mary Anns.” These dynamos 
were first placed in the machine shop, and were connected 
to the two rails of the road by underground conductors. 
It will be seen that this road was one in which one rail 
acted as positive conductor, and the other rail as negative 
conductor. These first dynamos were 110-volt machines, 
and had a capacity of about 75 amperes each. No especial 
precautions were taken to insulate the rails from the earth 
or from each other, and it may seem surprising that under 
these circumstances there was so little loss of current due 
to leakage. The locomotive consisted of a four-wheel iron 
truck, upon which a similar dynamo was laid on its side. 
The gearing originally employed consisted of a friction 
pulley upon the armature shaft, another friction pulley 
upon the driven axle, and a third friction pulley which 
could be brought in contact with the other two by a 
suitable lever. On May 13, 1880, the first successful 
run with this locomotive was made, but Mr. Hammer 
states that the friction gearing was wrecked on the return 
Journey, owing to its being thrown into action too quickly. 
After that experiments were made in which leather belts 
were used to drive, and an idle pulley employed to alter 
the tension in this belt. When starting, the motor was 
first run up to speed and the belt was then tightened in 
order that the locomotive might gain speed slowly. Other 
interesting details in connection with this early attempt are 
given by Mr. Hammer, who also describes somewhat fully 
the more perfect machines made in 1882. 
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Electric Units.— The editors of the Electrical World of 
New York have forwarded to us an advance proof of their 
leading article on the desirability of names for the funde- 
mental electric and magnetic unite. The services of the 
eminent electricians of the British Association in establish- 
ing a universal system of electromagnetic units is spoken 
of highly in the article, but the editor, while accepting 
with gratitude the C.G.S. system, objects at the same time 
to the so-called practical system introduced by the British 
Association. This objection is based on the fact that ohm, 
the volt, and the ampere do not by their names indicate 
their connection with the C.G.S. system. Our contemporary 
claims that this is bad, because it tends to separate the 
practical electrician from the scientist. The solution of 
the difficulty suggested by our contemporary is to give 
names to the fundamental units, and to apply pretixes to 
indicate what multiple of the absolute unit the practical 
unit is. This is already followed in certain cases, as, 
for instance, in the unite of capacity, where the 
microfarad, the practical unit, is one - millionth of 
the absolute unit. As an example of the change which 
would be introduced in this way, our contemporary 
suggests that if the fundamental C.G.S. unit of current 
had been named the flu,“ the ampere would be called a 
"demi-flu." In the same way a joule would under the 
new system be called a “septerg.” Our contemporary 
concludes by saying that we do not want any more unite. 
The C.G.S. system gives us all the units we require, but 
we want names for these to make them more than mathe- 
matical abstractions and to give them the dignity of 
concrete quantities. No harm can be done by the creation 
of these names. The worst that can happen would be 
that they should not come into use, but the teachers and 
students in the electro-technical courses would be only too 
glad to avail themselves of such aid." Personally, we 
think that the suggestions referred to are 35 years too 
late. The number of men who have to work with practical 
units, who never by any chance wish to refer back the 
quantities to absolute unite, are, we should say, a hundred 
times greater than those who wish to do so. Again, those 
gentlemen who work mostly in the absolute units have no 
difficulty in converting their calculations into both amperes 
and ohms, as they have now become used to the multiply- 
ing factors which have to be employed. 


The Paeific Cable.—The disappointment expressed by 
the Colonies as to the first decision of the Government on the 
Pacific cable scheme has borne fruit, insomuch as the matter 
is to be further discussed. The Times now announces 
that the representatives of the Colonies have been 
informed that her Majesty’s Government is prepared 
to accept the principle of utilising Imperial credit for 
the purpose of providing the capital required for the 
undertaking, and, as this decision creates certain new 
questions with regard to the manner of raising the 
capital, the form of management, and the construction 
and working of the cable, the Colonies were invited 
to empower delegates to meet the Chancellor of the 
Exchequer and the Colonial Secretary for the purpose 
of a further discussion of details. The High Com- 
missioner for Canada and the Agents-General of New 
South Wales, Victoria, Queensland, and New Zealand 
have been given power by their respective colonies to 
represent them in the matter, and have placed themselves 
at the disposal of the Imperial authorities. It now rests 
with Sir Michael Hicks-Beach and Mr. Chamberlain to 
name a day for the conference to take place. Time 
being of importance, in order that all preliminary 
arrangements may be concluded before Parliament rises, 
it is probable that an early day may be selected,” Our 


contemporary pointe out that the statement made, that 
the Colonies are more interested in this proposal than 
Great Britain, is not correct. It seems that on the present 
telegraphic messages to Australia some £230,000 would 
be saved per annum by the British public by the use 
of the new route and paying three shillings per word. 
That this Pacific cable opens a new western route of 
communication with a portion of the world to which 
communications have hitherto passed over eastern lines 
is at once the great merit and the great obstacle to 
successful initiation of the Pacific cable scheme. There 
is no ignoring the fact that the already existing great 
Eastern companies must in their own interests be 
opposed to the creation of a western rival. That they 
should do all they legitimately can to prevent the success 
of the Pacific cable scheme is to be expected. But the 
choice from the public point of view must be held to 
lie between general and individual interest, and in 
such a case there can be no room for hesitation on 
the part of the Governments concerned. In fact, the 
day has come when the jealously-guarded western route 
must be thrown open. 


Safety in Electrical Distribution.—Mr. W. L. R. 
Emmett read a paper before the recently-held National 
Electric Light Convention in America on Means 
of affording Safety in Electrical Distribution.” The 
first part of this paper is devoted to the consideration 
of how one can assure that the low-pressure side of a trans- 
former shall not become either connected or charged to a 
dangerous potential. In this respect the author is inclined 
to advocate a permanent earthing of transformer secondaries, 
and concludes that there are several desirable exceptions to 
the prohibitions now made by fire offices in America. These 
rules Mr. Emmett considers should be given up, because 
they lead to danger rather than to safety. He quotes a 
forcible illustration of the danger of ungrounded secondaries 
as afforded by a recent occurrence in New Orleans. Ina 
residential district, where the houses were connected to a 
system of three-wire alternating mains, a cross caused by 
wind occurred between one of the main wires and a 
2,000-volt primary wire in the same street. The result 
was that the insulation between the wiring and the ground 
was broken down in a large number of the houses, the 
trouble being principally in combination fixtures where 
conductors were near gas-pipes. Fires occurred in 20 
houses, several were totally destroyed, and the loss 
was over £40,000. If the neutral of this system of 
mains had been grounded, the trouble could not have 
occurred. The author refers to the practice in Europe, 
and it seems to us that the earthing device as invented by 
Major Cardew is much more advantageous in this respect 
than the permanent earthing of one wire. If a high 
pressure on the secondary ensures the earthing, all the 
same freedom from danger is obtained without the objec- 
tions which arise from earthing when an extended system 
of distribution is employed. Of the other safety device 
considered by the author is that of the circuit-breaker to 
be used on high-potential circuits with large outputs. Of 
this device he describes several examples which have found 
more or less favour in the United States, The one used 
at Niagara Falls consiste of a shunt device used in connec- 
tion with the circuit-breaker, so that the fuse in the 
shunt opens the circuit after the main contacts have 
been broken. This system has been found to work well. 
The small fuse placed in the shunt is so arranged inside 
a tube that the arc cannot be maintained, as the hot air 
blows it out. With respect to the size of wire to be used 
in this shunt circuit, it has been found that a No. 20 con- 
ductor is quite sufficient for a 1,000-ampere circuit. 
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MUNICIPAL ELECTRICAL ASSOCIATION. 


BRISTOL CONVENTION. 


On June 15, owing to the absence of Mr. H. Faraday 
Proctor in London, where he was engaged with his 
chairman, Councillor G. Pearson, in opposing the Bristol 
Gas Company’s Bill, the chair was occupied by Mr. J. H. 
Rider, vice-president of the association. Having explained 
the reason of his presiding, Mr. Rider proceeded to give an 
abstract of his paper on ‘Combined Lighting and Traction 
Works,” which we give in full below : 


Combined Lighting and Traction Works. 


BY JOHN H. RIDER, A. M. I. C. E., M. I. E. E., BOROUGH 
ELECTRICAL ENGINEER, PLYMOUTH. 


MR. J. H. RIDER. 


The writer feels that no apology is needed for again bringing 
the subject of combined lighting and traction works before this 
association. Since his 1896 paper much attention has been 
given to it in various quarters. This city has taken its share 
in the discussion, and recent events in Glasgow and Manchester 
will be familiar to most of you. It may be interesting in the 
first place to notice what has already been done, or, at least, 
decided upon in this country in those towns where the local 
5 owns either both the electric lighting and the tramway 
undertakings or one of them. 

1. Local authority owning both undertakings. Separate 
works (5): Glasgow, Huddersfield, Hull, Leeds, Sheffield. 
Combined works (10): Bolton, Blackburn, Blackpool, Brad- 
ford, Halifax, Liverpool, Manchester, Plymouth, Southampton, 
Wolverhampton. 

2. Local authority owning lighting works ; tramways owned 
by company. Combined works (2) : Brighton and Devonport. 
Separate works (5): Bristol, Coventry and Dublin. 

r Local authority owning tramways ; lighting works owned 
by oompany. Combined works (1) : Dover. 

iei Company owning both undertakings. Combined works (1) : 
Cork. 

The above lists are complete as far as the writer's information 
oes. It will be seen from them that out of 22 towns 14 have 
ecided upon combined lighting and traction works. Where 

the local authority owns both undertakings, combined works 
have a majority of two to one, and in the single instance where 
a company is supplying electricity for lighting and tramways 
it is doing so from the same works. In two cases the tramway 
company is buying current from the lighting works of the 
corporation, and in one case the corporation is buying current 
for its tramways from the lighting company. At Leeds and 
Sheffield the lighting works were purchased by the Corporation 
from a company, and the Corporation had decided upon its 
tramway works before the transfer had taken place. 

The arguments which have been brought against combined 
works have been many. They may be summed up in the 
following—viz. : (a) that the natures of the tramway and 
lighting demands are so different, and the output for tramway 
purposes so large compared to that for lighting, that the two 
undertakings should be separate ; (b) that a combined lighting 
and traction works cannot produce current for tramway 
purposes as cheaply as can the separate tramway works; (c) 
that the importance of an uninterrupted tramway service is so 
great, that the tramway should not be dependent upon any 
outside source for its power. 

Free discussion on these points can only be productive of 
good results. If combined statlons be right in principle, then 
we should do all in our power to increase their number. If 
they be wrong, then it will be to the advantage of all for separate 
works to be established, 


An electricity works, whether for lighting, or tramways, o 
both, consists essentially of two distinct departments—viz., on 
for steam producing, and the other for steam using or electricity 
producing. In considering the effect of a combined lighting 
and traction load upon any works, both of these department 
must be taken into account. In the average English town the 
lighting load is very small, indeed, throughout the day, quickly 
rising to a high maximum when darkness comes on, then mor 
slowly falling off till midnight, and keeping at a low level unti 
the next evening. The changes in the load are fairly gradual, 

iving time for the starting of additional engines an 

ynamos as the demand increases, but necessitating the ful 
number of boilers being kept under steam during the 2 
hours. The tramway load is of a different character. | 
comes on at about six o'clock in the morning, and maintain 1 
fairly even average right up to 11 or 12 o'clock at night, wha 
it ceases until the next morning. The changes in the load are 
very excessive and sudden, particularly when only a few an 
are in use, so that while enough plant has to be kept runnin 
to meet the maximum demand, the average load may not be 
greater than one-half of the maximum. If the steam - produtim 
plant be of the Lancashire type, with good steam storage i 
may be worked at an economical rate all the time, but the 
electricity - produoing plant would be working inefficiently. 

In a combined lighting and traction works, the steam: pro 
ducing plant and the steam-piping should be common to th 
two services, and for at least 18 hours out of the day the 
lighting load would only make a very small addition to the ton! 
load. But for several hours the lighting load would be heavy, 
and would overlap the traction load. Unless some other sou 
of supply were provided, additional steam and electricity pre 
ducing plant would be required for this short time, to be 
standing idle with large losses during the rest of the day. 

Accumulators offer a ready way out of the difficulty. Th 
writer endeavoured to show in a pa 
last year that not only would they reduce the amount of tram- 
way plant, but they would enable the same engines to be us 
for both lighting and traction at the same time, they wouk 
take the overlapping of the loads during the evening, and they 
would make it possible to have a nearly constant output for the 
whole of the plant during the 24 hours. How constant would 
depend upon the relative maxima of the lighting and tram 
loads, but in any case the plant need not be called upon to do 
more than the maximum of either of the loads, whichever ms 
be the greater, and not the sum of them. It has been said thi 
these arguments are all very well for small works, having only 
half a dozen cars running, but that it would not be possible te 
use accumulators in the manner suggested when there are, sy. 
from 50 to 100 cars to deal with. The writer would ask, 
“Why not?" Are not large batteries possible? And ar 
they not more likely to be economical than small one: 
Batteries are in use to-day of considerably greater size thu 
were used 10 years ago, and the demand would quickly creat 
the supply. In a traction works accumulators would be of gre 
service, but they are at their best in a combined lighting ani 
traction works, where their discharge could be used to take the 
overlapping of the loads. The tramway output can easily be 
much greater than the lighting output, not because the mar 
mum load is greater, but because the tramway load continues 
for such a long time. The tramway plant may be much smaller 
than the lighting plant, and yet foe from five to ten ume 
as many units during the day. Because the tramway outputs 
very great is no argument against either the use of accum 
lators or à combined works. Without accumulators the com. 
bined lighting and traction works must have nearly as muc 
plant as though the works were separate, and the only saving 
would be that one set of buildings and one staff would b 
required instead of two. The cost of production would certain] 
be much lower than in a purely lighting works, but it is doubtful 
whether it could be brought as low as in a works which had ouly 
a traction load to deal with. With accumulators, however, the 
case would be different. The amount of plant would be reduce, 
the efficiency of the boilers, piping, and engines would b 
brought as high as it would be possible to get it, and the com 
bined works could produce current as cheaply as any separate 
works. 

Even where the lighting works have offered to sell current js 
tramway purposes as cheaply as the tramways could produce il 
themselves, a great point has been sometimes made of the 
"divided responsibility” and the difficulties the trammy 
would be in in case of an interruption in the eupply. Can 2) 
reasonable man affirm that there is any more likelihood cf! 
breakdown when the current is produced in a combined w 
than when it comes from a separate station ? Is not a mart 
of the lighting plant of far more serious moment than i 
temporary stoppage of the tramcars! And may no mi 
engineers who are accustomed to keep up the lighting mi 
from one year's end to another, be relied upon to maintain tX 
tramway supply ? : 

In concluding this short paper, the writer would ask tho 
corporations who own electricity works, and who are now cor 
sidering the adoption of electricity as a motive power for the 


r before this association — 
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tramways, to look at the matter in a broad spirit. There should 
be one electricity works for the town, supplying current for 
lighting, tramways, and anything else for which current may be 
used. The tramway department should provide its own lines, 
the rolling stock, and the overhead (or underground) electrical 
equipment. The electricity department should feed into the 
overhead wires of the tramways, just as into the wiring of any 
building. All current should be supplied on the same terms, 
whether to thetramways, to public lighting, or to private con- 
sumers. But the terms should be on the ** Brighton " system, 
with the initial price at a maximum, but for as short a period 
as possible, and the second price as low as could be managed. 
Each class of consumer would then be charged at rates in 
accordance with his use of the supply, and the **long hour” 
demand of the tramways would result in a very low net charge 
per unit. 

Mr. C. H. WorRDINGHAM, in opening the discussion, said 
that the question of the advantage of combining electric 
lighting and traction works in one had now, he thought, 
been satisfactorily answered in the affirmative. At Man- 
chester he had strongly advocated this course, and he 
thought that no impartial judgment would be given in 
favour of separating the works. Of course, the size of the 
area to be des var had to be considered when determining 
the system. At Manchester this amounted to 45 square 
miles. He believed that the best system to adopt was a 
high-tension one, with continuous-current distribution, which 
was suitable both for lighting and power. In smaller areas, 
where all the tramways could be supplied on the low- 

ressure system, there was equally as much gain in com- 

ining the electric lighting and traction plants. The saving 
was to be looked for in having the two undertakings under 
one roof and under one management. Again, by using the 
same type of plant for both lighting and traction, larger 
and more economical generators could be employed, while 
great economy was to be derived from the redaction of the 
stand-by losses. He would not say that the average cost 
per unit generated in the combined traction and lighting 
system would be less than with a traction station only, but 
he claimed that individually the costs were less, and that 
it was cheaper both for the traction and the lighting to 
combine the generating machinery into one station, pro- 
vided the charges were made on the merits of the case. 
In Manchester they were charging the tramway under- 
taking a certain amount representing the capital expense, 
and adding to that avery small charge per unit taken. 
They did not seek to make a profit out of the tramway 
department. 
Mr. A. S. BARNARD, of Hull, said he felt called upon to 
enter a defence for there being separate generating stations 
in his town. After a certain size of plant was reached, he 
considered that the saving from combination vanished. 
Still, at Hull they were using the same class of generator 
for both lighting and traction, and they had placed these 
stations each in the area where it could most economically 
serve its purpose. He certainly preferred a low tension for 
tramways. 

Mr. W. A. CHAMEN, of Glasgow, asked if the author was 
quite sure of his ground when he advocated the use of 
accumulators. He had found that in the event of an all- 
day fog—as they often had at Glasgow—accumulators were 
quite unable to be economically used. It was cheaper in 
such cases to put in more plant. At Glasgow he had not 
had to consider the point of combining the traction plant 
with electric lighting, as the Tramway Committee preferred 
to keep the matter in their own hands. They were both 
huge concerne, and he was not sure that there would be 
much advantage from a combination. At Glasgow they 
were proposing to use one large generating station in a 
fairly central position, and to transmit to five sub stations 
by means of the three-phase system. He proceeded to 
criticise the proposed scheme, thinking that the expensive 
site in the centre of the town was a mistake. 

Mr. T. P. WILMSHURST, of Derby, pointed out the 
difficulties due to jealousies that often existed between 
the tramway committee and the electric lighting com. 
mittee of the corporation. Unfortunately, these jealousies 
were sometimes also shared by the officials of the depart- 
ments. He urged that a broad view should be taken of 
the matter, as in all moderately-sized towns the cost could 
be kept down by combining the generating works. 

Mr. A. S. GiLzs, of Blackburn, said that in a combined 


station a great saving was effected, due to the same spare 
plant serving for both lighting and traction. If the quantity 
of spare provided was only 25 per cent., the saving soon 
became very considerable. They used the same staff for 
both lighting and traction at Blackburn, and up to the 
present had not found it necessary to make any increase 
due to the starting of the traction plant in the number of 
persons ade Again, they did not find they had 
to steam any more boilers through the day than had 
previously to be at work for the lighting. 

Mr. S. Z. DE FERRANTI considered the paper was full of 
interest, and that its discussion would be of t service 
to the profession. There could be no doubt that the com- 
bination suggested by the author was the right thing, and 
he thought that the system recommended by Mr. Wording- 
ham, of Manchester, was also the one which would ulti- 
mately find favour universally. He assumed that those 
who did not agree with the combination were largely 
influenced by the fact that the lighting system they were 
working with was not well designed. He could not con- 
ceive oF any business being so large that it would pay to 
divide it into smaller retail businesses. In fact, he had 
from the early days of electric lighting advocated the erec- 
tion of very large generating stations outside towns rather 
than multiply the number of small generating stations in 
each of the towns themselves. The stations could then be 
so placed that cheap water and coal could be obtained. The 
great saving, in his opinion, was with stand-by losses. He 
thought that the jealousy between committees was some- 
times fostered for private ends. A consulting engineer, as 
a business man, was rather apt to give advice which would 
lead to business being 1 in his hands, and one could 
not but see that separating the electric traction plant from 
the lighting tended to such an end. 

Mr. W. A. CHAMEN here explained that the four stations 
he advocated for the supply of power in Glasgow would 
each be of from 15,000 h. p. to 30,000 h. p. 

Mr. W. Harpur, the borough engineer of Cardiff, 
strongly deprecated the jealousy which had been spoken 
of as existing between different committees of the same 
corporation. 

Mr. R. C. QUIN, of Blackpool, said that the experience 
in that town had been strongly in favour of the combina- 
tion. The actual cost of working both the electric light 
and traction plant had been reduced by having them 
combined. 

Mr. A. ELLIs, of Bolton, remarked that they were now 
equipping some 30 miles of track, and that they were 
changing the electric lighting system from the alternate 
current to the continuous current, in order that they might 
have the same spare plant. As regarded the accumulators, 
he preferred to wait until Mr. Rider had had experience, 
of them in Plymouth. He thought that the price to be 
charged should be the very lowest possible, and that 
ordinary motor loads should also be served in the same 
way. ith the low tariff as suggested, he had obtained 
ordena for 700 h.p. of motors in Bolton. 

Mr. RIDER, in reply, said that where the fog was so 
persistent, as Mr. Ohamen mentioned, there was not 80 
much advantage to be derived from accumulators, but 
where a five hours' discharge would give the relief at the 
peak load he found that the cost of accumulators was 
equivalent to that of the steam plant. The better load 
they could get for their steam plant, the more economy 
they ee from the boilers and the steam-pipes. As 
regards the question of price to be charged to the 8 
committee, he thought that the Brighton system wi 
properly selected constants would give equitable results. He 


then called upon Mr. A. B. Mountain to read his paper on 


The Municipalisation of the Telephone. 


BY A. B. MOUNTAIN, M. I. E. K., BOROUGH ELECTRICAL ENGINEER, 
HUDDERSFIELD. 


In preparing a r upon this important subject the author 
feels he 18 dealing with i quastion which has lately received the 
most careful consideration of many eminent authorities, but, 
unfortunately, the result of much deliberation and enquiry has 
not led to that unanimity of opinion which may be considered 
desirable. Parliament has decided that municipalities shall 
have power to undertake the management and development of 
telephonic matters. The Treasury minute dated May 8, 1899, 
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upon the proposals for the development of the telephone 
system in the United Kingdom clearly indicates the policy 
proposed by Parliament, and forms the foundation upon 
which any scheme for municipalising the telephone system 
must be based. .A copy of the Treasury minute is attached to 
this paper. It will be noticed that a general enabling Act has 
been introduced in Parliament to give power to local authorities 
to borrow money to establish telephone services, which will save 
each municipality the cost of promoting a Bill for the purpose, 
and will also allow the work to be commenced almost imme- 
diately, which is a matter of considerable importance. The 
licenses will be granted by the Postmaster-General, and will 
contain a provision that the local authority licensed shall 
connect their exchanges with the Post Office in order that 
persons using their telephones may, on payment of the 
usual charges, speak over the trunk lines, or to a post 
office, or call for the services of express messengers. Call 
offices will have to be established at post offices. If these 
provisions are carefully attended to and thoroughly advertised, 
they will add very much to the value of the system. In acoord- 
ance with Clause 8, conditions will be attached to a license so 
that the Postmaster-General shall approve (1) the character and 
construction of the plant ; (2) the system of charging ; and 
make other regulations which will be to the advantage of the 
local authority who will have the greatest interest in co-operating 
with the Post Office. 


MR. A. B. MOUNTAIN. 


For several years great efforts have been made to improve 
the telephone service of the country, the first step being the 
purchase of the trunk lines by Government from the National 
Telephone Company, but this has not led to any noticeable 
improvement or reduction in the charges to subsoribers. It is 
one of the most usual complaints of the telephone subscriber 
that the trunk service, or service between towns, is not of the 
value it should be, because of the difficulty of getting through 
communication, due probably to there being too few wires. It 
is also à general oomplaint that the time allowed for each 
conversation (three minutes) is too short. But the real point 
attacked has been the question of price, the fixed charge of £10 
being prohibitive for all but a small percentage of business 
premises. Unfortunately all efforts to obtain a reduction in 
the price have hitherto failed, and hence the development of 
the telephone system has been retarded, and has led to the 
introduction of an immense number of private lines which are 
not connected to any exchange, and are therefore of very little 
general use, and which would certainly not have been erected 
as private lines if the price had been considerably lower. In 
the present system of charging in force in the United Kingdom, 
no difference is made between the subscriber who calls 100 
times per annum and the subscriber who calls 10,000 times ; 


per lamp per annum, instead of n 


applied to the telephone puts the small would-be subscriber 
in the most unfortunate position, and the author hopes to prove 
that the charge to subscribers may be very much reduced if the 
telephone service is controlled by the local authorities. 

It may be urged that the telephone service would be better 
in the hands of a Government depart or controlled by a 
rivate company, but there are many good reasons why the 
ocal authority should be in a better position to control such 
matters. For example: (1) The local authority is responsible 
for the maintenance of streets, and should therefore be respon- 
sible for carrying out any work which will greatly disturb 
the streete. (2) As the owners of streets and public proper- 
ties the local authority will not have such difficulty in obtain- 
ing wayleaves as would a Government department or a 
private company. (3) The service being to a very large extent 
local, it is reasonable to suppose the local authority will more 
accurately know the requirements of, and be more easily in- 
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fluenced bylocalconditions. (4) The n competition between 
the various local authorities which has led to the rapid advance 
of electricity undertakings will also be a strong factor in help 
ing forward telephonic undertakings, and such competition will 
be certain to lead to reduced charges and high efficiency. (5) 
The increased use of the telephone will be of great assistance to 
the local authority as guardians of peace and property, as notice 
of fires, robberies, etc., may be instantly forwarded. At presen: 
the telephone system is in most towns supplemented by a special 
system of police call-boxes, which involve additional and 
unnecessary expense. (6) As local authorities are now in many 
cases responsible for the supply of water, gas, and electricity, 
and have tramways and other large undertakings under ther 
charge, they can naturally assist in developing the telephone 
system by connecting up the offices of their various department: 
and chief officials. f 

In the author’s opinion nationalisation would practically 
represent stagnation, as there would be no competition, n; 
local control, and no inducement for the local authority to asu 
in developing the system. It is also generally admitted tha: 
the efforts of a company would be even less successful than the 
management by the State, chiefly owing to the difficulties 1 
company would encounter in arranging wayleaves. The mait 
pont the author desires to emphasise is the urgent need of 

evelopment. Appended to this paper are tabulated returns 
from other countries, and from these it will be seen that th: 
British Isles are very far from being in a satisfactory condition, 
and that the telephone is, comparatively speaking, a luxury, 
used by the few who can afford the present high rate ci 
charge. It may be interesting to examine the figuree repre 
senting, approximately, the state of development in one ¢: 
the telephone areas, containing a population of about 150,000. 
In this area there are about 600 subscribers who make abou 
24,000 local calls per week, or 2,080 calls per subscriber 
per annum. Very few residences are connected, consequently 
the calls per subscriber are very numerous, whereas if the 
charges were reduced residences and small shops would als; 
become subscribers. This would reduce the average of calls 
per subscriber, would reduce the cost of attendance at the 
exchange, and would make the system of much greater value. 
Last year the author had the pleasure of staying a few days at 
Montreaux, a most pleasant spot on the banks of the Genera 
lake, and had the curiosity to enquire the population and the 
number of telephone subscribers. He found practically every- 
one of any importance was connected to the telephone, includ- 
ing a very large number of working-men. In England it would 
be very difficult to persuade a committee to connect the whole 
of the electrical staff employed by a corporation, because of 
the prohibitive fixed high charge, whereas in many places c 
the Continent the charge is very low. Take tbe example, jus 
mentioned, in Montreaux. Ten officials could be connected to 
this exchange at an annual cost of £16, or £1. 12s. each, plas 
five centimes, or say one halfpenny per call, which, allowing 
500 calls per annum each, would equal £10. 8s. Ad., or a total 
of £26. 8s. 4d., as against a charge of £82 demanded in 
England. While most local authorities are making efforts to 
improve and cheapen the telephone system, the author think: 
many are hesitating at municipalisation fearing the financal 
reati] may be unsatisfactory, and cause a further burden te 
the rates, especially if the charges be considerably reduced 
The author thinks the immense importance of developing the 
telephone is fully recognised, as is also the fact that the local 
authority is responsible for providing a system so necessary to 
commerce, but unfortunately many of the figures which have 
lately been oonsidered are so at variance that it is extremely 
difficult for even an expert to select the right from the wrong. 
The author has prepared the following estimates, from which it 
will be seen that even with a charge as low as £5 the financia! 
result will be perfectly satisfactory. 

Estimate of Capital Expenditure, Working Cust, arı 
Revenue. — The author has prepared an estimate of the cost of 
constructing and working a telephonic system having 5,975 
subscribers, five suburban exchanges, and 25 public call-boxes, 
which estimate is attached hereto. It will be seen that at the 
average price of £5. 1s: 8d. per subscriber there would be a 
balance of £6,417. 8s. 4d. available for the purpose of reserve 
or depreciation. The figures given may easily be applied tos 
smaller system, where the results should be in about the same 
proportion. In preparing the estimate the author has carefully 
consulted existing records, and would point out that in 
nearly all cases where the capital outlay exceeds £20 
per subscriber the cost has been increased by reconstruc- 
tion and preliminary investigations, which are not now 
necessary, since a local authority can easily obtain advice 
and put down a system for the amount stated which 
will satisfy the Postmaster-General, and without incurring 
the risk of having to reconstruct in a few years. Nearly 
all the existing records include the cost of first con 
structing single-wire overhead systems, and then convert: 
these to either metallic overhead or metallic underground 
circuits. In such cases the first cost has been enormously 
increased, so that the figures are now of very little value. 4 
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further reason for the high capital outlay recorded against some 
of the systems is due to the cost of renewing instruments, or 
even the complete re-equipment of exchanges. The method of 
charging should be most carefully considered. It will be noticed 
the author proposes a fixed charge of £3 per subscriber, with a 
further charge of 4d. per call. In the author's judgment it is 
most desirable to reduce the first charge as much as possible ; in 
fact, to a figure which will just cover standing charges. If that 
is done more subscribers will be connected, and it is, of course, 
apparent that the utility of the system will increase in proportion 
to the number of subscribers, also that the number of subscribers 
wil] increase as the fixed charge is reduced. It would be 
advisable to fix the charge to cover the whole area instead of to 
charge an increased rate to those subscribers who happen to 
reside a considerable distance from the exchange. Objection 
may be taken to the 25 years allowed for repayment of capital, 
but the author has considered this matter in conjunction with 
Clause 11 of the Treasury minutes referring to purchase, by the 
Postmaster-General, and thinks 60 per cent. of capital cost may 
reasonably be expected, particularly if ample provision is made 
for depreciation. It is also almost impossible to consider this 
question of repayment of capital and the purchase clause without 
considering the future policy of Parliament, and it would be 
reasonable to suppose that if municipalities devoted their usual 
energy to the development of telephones, and are successful, as 
there can be no doubt they would be: that the Government may 
probably be persuaded to leave municipalities to continue their 
good work indefinitely, in which case the purchase clause, with 
its conditions, will have fulfilled its functions by assisting to 
keep the telephone finances in a sound condition. 

quipment of System.—In arranging for the installation of a 
telephone system local conditions must be most carefully 
observed, particularly in the selection of the positions of call- 
boxes aud suburban exchanges. No two areas will be quite 
alike, and the number of call-boxes and suburban exchanges 
will depend not only upon the population, but to a large extent 
upon the size of the area supplied: It should be remembered 
that about 95 per cent. of the calls will be local, the remaining 
5 per cent. being trunk-wire communications. In arranging 
the trunk-line switchboards and junction lines to the post office 
it will be sufficient to allow one pair of wires for 40 subscribers, 
or for an exchange having 5,975 subscribers, say 150 junction 
wires. Ample allowance must also be made for junction 
wires between the central and suburban exchanges. The 
selection of the switchboard will be a matter requiring 
great care, as the success of the whole system will depend 
very largely upon its design and construction. Some form 
of multiple switchboard will no doubt be provided, of 
which there are, fortunately, several excellent makers. The 
report respecting the telephone service in various foreign 
countries issued by Parliament in March last gives much useful 
information, including the names of the manufacturers from 
whom the telephone appliances used in the various forei 
countries have been purchased. All circuits must be matallic, 
and the wires should as far as possible be underground, except- 
ing in the outlying districts, where a smaller number of wires 
will be required, and where they may with advantage be carried 
overhead. Although the expense of putting wires underground 
is higher than erecting the same overhead, the cost of main- 
tenance is considerably less, and a far more reliable service can 
be given. Overhead wires are liable to be injured by snow, 
wind, and frost, which elements account for very many of the 
faults so often a source of annoyance with the existing system. 
The wires are frequently in the way of building alterations, and 
have to be suddenly removed, causing an interruption to the tele- 
phone service, or the owner of certain property will not allow the 
supports to remain ; in fact, with overhead wiring the interrup- 
tions must be numerous, and therefore the service must sorioüdly 
suffer. If the wires are drawn into Sin. cast-iron pipes laid 
under the roadway or footpath, care should be taken to ventilate 
junction boxes, so that gas may not accumulate and cause 
explosions. For the purpose of drainage, it will in most cases 
be sufficient to build a brick junction box without any bottom, 
so that water may soak away. When laying out the system of 
underground pipes, it will be necessary to decide whether each 
pair of wires to a subscriber shall be carried entirely under- 
ground, or if the pipes shall be laid to certain centres and from 
there distributed overhead to the subscribers in the immediate 
neighbourhood. The latter course, the author thinks, will be 
found both the cheapest and best, and it will not be difficult to 
divide the area to be supplied into sub-areas, each supplied in this 
manner. In many towns it might be possible to carry the wires 
(which would be made into the form of a lead-covered cable) 
in the main sewers ; this would obviate disturbing the surface 
of the road, and would very much reduce the capital outlay. 
As the wires would not require removing very frequently, all 
jointing being done at manholes, the iuterference with the 
sewers would be very slight after the wires were once fixed in 
position. From experience the author has had with lead-covered 
electric lighting wires in sewers, he does not anticipate any 
serious deterioration of the lead. Another method, which has, 
at any rate, been discussed, is that of running the wires in 


hollow kerbstones made of Doulton ware or cast iron, but the 
expense of this method would probably stop its introduction, 
except for those streets in which difficulties might be met with 
in laying pipes. The author looks forward to the time when a 
discussion may take place upon these and many other details, 
both of construction and management, together with a cam- 
parison of financial results, and hopes that very many oorpora- 
tions will come forward and help on the telephone development, 
so that the disgrace of being considered behind the whole 
civilised world may be removed. 


Mr. H. L. P. Boot, of Tunbridge Wells, opened the 
discussion, and said he hoped that practical details on 
telephone exchange work would be given by various 
speakers. He thought that the Government should not do 
the telephone work themselves, because of the defects 
which had occurred in the telegraphic system of this 
country. Also the telephonic competition by the Post 
Office in the North of England had not been a success. He 
also complained of the trouble which existed with trunk con 
nections now, and argued that the Post Office telephone 
exchanges in towns would be equally defective. He thought 
that complaints of defects would receive more attention in 
a municipal telephone system than in a Government 
one. As to the need of competition, and the demand with 
lower prices, Mr. Boot stated that at Tunbridge Wells the 
National Telephone Company had only some 120 sub- 
scribers, whereas 500 had promised to subscribe to a 
municipal exchange at a £5 annual rental. The automatic 
telephone was worthy of careful study, and should be 
inspected by all those who were taking up the telephone 
question. He thought that with pole distribution from 
underground cables, the estimated cost of £20 per subscriber 
was too high. 

Mr. W. A. CHAMEN, of Glasgow, said that Mr. A. R. 
Bennett was advising his Corporation on telephone matters 
Personally, he thought the 11-year licenses which were 
to be granted to municipalities were likely to lead to con- 
fusion owing to their short period. Telephones es. 
mostly for local use could, however, be well supplied an 
maintained by a municipality. An experimental exchange 
with automatic telephones was being erected in Glasgow, 
and he hardly need say that it was not being done at the 
Corporation’s expense. The company supplying the instru- 
ments were to be paid only on their being approved. 

Mr. C. H. WorDINGHAM, of Manchester, thoroughly 
endorsed the remarks in favour of the municipalisation of 
telephones given by the author of the paper. As regards 
the question of whether it will pay, he thought there was 
no doubt but that it would. He believed that underground 
wires would be as cheap in first costin a large town as over- 
head wires. The delay in trunk-line calls now was, he 
believed, due to the few trunk lines which had been pro- 
vided by the Government. He would point out that 
with a telephone exchange the expense of installa- 
tion per subscriber increased with the total number 
of subscribers. This arose from the need in the 
exchanges for connections from every line wire being 
within reach of each operator. In this respect it might be 
well to separate out the people making very few calls per 
day, and to group them on to a separate board with trunk 
connections to the main board. This would reduce the 
expense of the multiple board at the expense of a very 
slight worth of time per subscriber, with whom time was 
not such an important item. : 

Councillor LoNaBorroM (Huddersfield) looked with 
favour on the penny or halfpenny-in-the-slot system. He 
hoped to see the day when the telephone would become so 
popular and cheap that every washerwoman would be able 
to communicate with her clients. There was something 
radically wrong that a telephonic service could be cheaply 
provided on the Continent and yet cost so much in England. 

Mr. SypNEY F. WALKER, of Cardiff, favoured the muni- 
cipalisation of telephones rather than the establishment of 
Government exchanges. The charge made per annum by 
the Government had in many places been equal to the total 
cost of the outfit. Again, the competition from a cor- 
poration would be much more effective. He held that a 
municipality should have complete control of its streets, 
and.that even the Post Office should not disturb these 
without permission. He thought that the estimate of cost 
per subscriber given in the Government reports was too 
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rosy, and suggested £60 per subscriber as an accurate 
average. He then proceeded to describe a parabolic law 
connecting the number of calls and the number of 
Subscribers on any exchange. 

Mr. A. B. MOUNTAIN, in reply, said he was glad he 
found so many in favour of the local control of telephone 
exchanges. As regards Mr. Wordingham’s remarks, he 
would point out that the expenses of working per head 
did not increase with the number of subscribers, although 
the first cost might. | 

The next paper to be read was by Mr. C. D. Taite on 


Notes on Distribution of Electricity. 


BY CHARLES D. TAITE, BOROUGH ELECTRIAL ENGINEER, 
SOUTHPORT. 


MR. CHARLES D. TAITE. 


Now that the supply of electricity for lighting . has 
developed to so large an industry that no town in Great Britain 
with ay protenaioni to progress is without its electricity works, 
it ma of interest to briefly examine some of the changes in 
distribution, more especially in alternating-current practice, 
which have taken place during the last few years, and to 
observe how the general use of electricity is restricted by the 
burden of capital charges. A few years ago when a great 
number of alternating-current stations were being designed it 
was the orthodox practice to supply consumers, if not from 
house transformers solely, at any rate from a combination of 
house transformers and street transformers ; the latter were 
buried in the ground, usually with their switch gear and fuses 
in the top of the cast-iron case containing the transformer, and 
were connected so as to feed in parallel into a common net- 
work. This system is now being rapidly superseded by the 
sub-station system, in which the transformers are banked 
together to supply as much as 150 kw. to 200 kw., or even 
greater power, from one centre. 

The evolution is only a natural one, since the inconvenience 
and trouble of properly examinin mcus transformers, 
their fuses and connections, the difficulty of gauging the demand 
upon individual transformers, and the great increase in the 
demand for electricity have rendered a safer and more oon- 
venient method imperative. Those who have tried both sub- 
stations and street transformers will appreciate the advantages 
of the former : not only are all the switches and fuses available 
for examination at à moment's notice, but one is also able by 
inserting demand indicators in the transformer circuits to 
ascertain whether each transformer is doing ita fair share of the 
load. All transformers do not bank properly together, not 
even if they happen to have oome from the same maker ; the 
author has experienced trouble in working 20-kw. and 30-kw. 
transformers 3 though made by the same firm; the 
latter would take a oonsiderable overload before the former 
were more than half- loaded. The probability is that if these 
two transformers had been plaoed close together underground, 
the 30-kw. transformer would have eventually given out, 
whereas a demand indicator, so easily inserted in a sub-station, 
showed up the trouble immediately and prevented mischief. 

Wherever possible, sub-stations should be above ground, or, 
at any rate, easily accessible, and there should always be a lamp 
fixed with its switch close to the entrance. If proper care is 
taken in the design of the switch gear, the sub-station can be 
made absolutely safe. The author's practice is to have no high- 
tension metal exposed, and to furniah a rubber mat and rubber 


gloves for use in each building, and in order to provide for the 
continuity of suppl , every sub-station is served by two high- 
tension cables. hare the demand is too scattered to warrant 
the expense of sub-stations, pillar-boxes may be conveniently 
used. In these pillar-boxes, which are about the same size as 
an ordinary Post Office letter-box, are arranged the fuses snd 
the rest of the gear controlling the transformers. Other switch 
gear may be added if thought desirable. In Southport, one of 
these boxes contains a high-tension switch controlling a main 
feeder, two high-tension switch fuses for protecting the trans- 
formers, low-tension links dividing the street distributing main, 
and two low-tension fuses for the transformer. An earthing 
device is also included. The transformer is sunk in the ground 
in a cast-iron case by the side of the pillar-box. These pillar- 
boxes can also conveniently be used for containing switches for 
arc or incandescent lighting. 

In alternating-current working the distributing cables as well 
as the high-tension feeders are usually concentric, frequently 
being laid on the solid system. One of the most glaring defects 
in the past has been the omission of disconnecting boxes ; ins 
neighbourhood where the demand is great disconnecting boxes 
should be used very freely, every 100 yards or so, thus incon- 
veniencing as few consumers as possible when the supply is cut 
off in order to make connections, or for testing. The writer 
has lately heard of a modern station supplying by means of 
house transformers only, where there was not a single disconnect- 
ing switch outside the generating station; to connect a consumer 
the whole works had to be shut down. Where concentric cables 
are used for distribution it is customary to make the cable 
dead before making a joint ; it is advisable to do so, though not 
absolutely necessary. In oontinuous-current systems supplying 
on the two or three wire system with aingie cables, it is 
considered advisable by some engineers to only make connec- 
tions when the cables are dead ; this is the case in Liverpool 
and probably elsewhere. Until comparatively lately service 
cables from concentric distributors were frequently twin ; there 
seems to be nothing to recommend this system now that such 
excellent concentric terminal boxes are available ; the system 
should be concentric throughout, or not at all. | 

The cost of connecting consumers is very heavy, and ap 
to vary in a remarkable degree in different towns. us, 
according to the returns published by the Municipal Electrical 
Association, the average cost of connecting a consumer at 
Hanley, inclusive of meter, joint, cable, etc., is £6, while at 
Huddersfield, what is presumably the same work, costa £15. 
In the same returns the cost at Southport of a connection ranks 
as a good second to Huddersfield with £14. 10s., but by the use 
of a similar though cheaper joint-box to that previously used, 
and by the increase in the number of 200-volt connections, this 
sum has now been reduced to an average of about £11. 14s. 6d., 
made up as follows : 


20ft. of cable at 1s. 6d Ee . . £110 0 
One joint-box, complete with compound.................. — 110 0 
One house terminal bo —— . 017 6 
One recording mete·· r . ẽæ 5 0 0 
One demand Indicatoe rr. 2 0 0 
One meter board for mounting meter, etc. .................. O 2 0 

Opening and making good ground, men’s time, tiles, 
flags, and sundries................... . . oee . 0 15 0 
£ll 14 6 


The average charge for similar work for gas service is £4 to 
£4. 10s. The interest and sinking fund at 6 per cent. on £11. 
14s. 6d. is 14s., so that until the cast of services is very 
materially reduced it will not pay to supply quite small houses, 
since even if every house in a street in a poor neighbourhood 
were oonnected the total annual capital charges per consumer 
could hardly amount to less than 30s. to 40s., which is con- 
siderably more than the ordi artisan pays for all his lighting. 
It might be added that at Southport the practice is to put in 
service cables up to 60ft. in length, and to supply meters with- 
out any charge to the consumer ; the author thinks this is the 
only fair and reasonable system, especially as regards the meter, 
since it is installed in order to inform the undertakers how 
much they ought to charge the consumer, just as a tradesman 
furnishes himself with weighing apparatus to weigh the goods 
he sells to his customers. 

Before electric lighting can become universal, meters must 
be made cheaply and more mechanically; gasmeters can be 
bought for less than £2, and when once fixed in position are 
frequently left untouched for years; if makers of electrical 
meters could only offer a similar article the cost of distribution 
generally would be much reduced. Although the costs of gene- 
ration have been brought down to a figure which was only 
dreamt of 10 years ago, and the limit of economy in that 
direction is seemingly almost reached, reduction in the sale 
price of electricity is barred by the capital charges, which in 
many stations equal and in some largely exceed the cost of 
working—e.g., at Southport the total working costs are 1°45d., 
which, it is hoped, will be still further reduced ; the capital 
charges, on the other hand, are 1°44d. per unit sold, and are not 
likely to decrease for the next two or t years at any rate. 
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It should, therefore, be the aim of every engineer to. kee 
down the capital invested to the lowest limits consistent wit 
economical and efficient working, and instead of paying large 
sums in aid of the rates, to build up a substantial reserve fund 
out of which to replace obsolete machinery, and so prevent the 
capital being watered. 


Mr. C. H. NESBITT, in opening the discussion, said the 
paper was one it was very difficult to criticise. He thought 
that historically the author was wrong in placing the street 
boxes before the sub-station in matter of age. It was just 
as easy to determine whether transformers would work 
well in parallel when they were in street boxes or when 
they were in sub-stations. The length of main between 
transformers also assisted in their regulation. The 
had recently made some switch gear to Mr. Qauins 
design for ar a which he thought was about the 
best of the kind. The switch was of the plug form 
and sheathed in ebonite, which plugs were so arranged that 
no metallic parts were exposed until the circuit had been 
broken. He advocated the more extended use of discon- 
necting box in networks, and thought that it would add 
very little to the expense to make a certain large proportion 
of the house service boxes also act as disconnectors. He 
saw no reason why a municipality should not do more than 
bring the electricity to a pair of terminals inside the con- 
sumer's premises, and thought they might just as well 
provide the whole of the wires and fittings and everything 
Be red for the lampe. 

r. T. H. MINSHALL, of Croydon, remarked that it was 
his practice to have all services made on the live mains, and 
that it was not at all necessary to discontinue the service 
when putting on à new consumer. He had found a very 

eat amount of difficulty with the connecting of trans- 
ormers, and that two 20 kw. transformers with the same 
total drop when tested in the station did not share the 
load equally by 25 per cent. He had found it best to 
keep all the transformers in one sub-station of exactly the 
same make and output, and in this way had prevented 
circulating currents. 

Mr. L. ANDREWS, of Hastings, advocated that all sub- 
stations should be above ground. This very much reduced 
the number of men required in the staff, as one man 
could go into a sub-station above ground in safety. It 
required two to visit an underground sub-station. He 
advocated the running of two feeders to all sub-stations 
with automatic non-return cut-outs to disconnect a faulty 
feeder if occasion arose. He thought that the cost of 
disconnecting consumers could be reduced by making wiped 
jointe on to the cable, instead of using boxes. He found 
that a joint could be made of this character on a triple- 
concentric cable in from three to four hours. This cost 
from 6s. to 78., instead of the 50s. required for a box. He 
made it à practice in Hastings not to put in maximum 
demand indicators unless the consumer asked to be supplied 
on the Wright system. 

Mr. J. F. C. SNELL, of Sunderland, advocated the use of 
low-tension disconnecting pillars for a direct-current system. 
The want of these rendered the localisation of faults a 
rather long process, and he thought that the continuity of 
supply could be better maintained if such disconnecting 
boxes were employed. 

Mr. R. C. QUIN, of Blackpool, remarked that it was not 
necessary to run duplicate feeders to each sub-station. If 
one feeder alone was used and two interconnecting cables 
ran from the sub-station to the extremities of two other 
feeders, perfect safety was obtained. In this way with a 
faulty cable two fuses supplied the current through one fuse 
to the cable, so that it was cut out without the device 
recommended by Mr. Andrews. 

Mr. E. W. CowAN advocated that all transformers should 
be tried on identically the same load as they would be 
worked on. To test them on a water resistance did not 
give useful information, as the magnetic leakage caused a 
variation in the drop depending on the inductive character 
of theload. He believed in distributed transformers rather 
than in sub-stations. 

Mr. J. E. EDGCOMBE, of Kingston, called attention to the 
trouble which would arise if the report of the Dangeroug 
Trades Committee wae adopted in its. present form. Under 
this report all connections would have to be cut off from 


a sub-station before anyone was allowed to enter it. He 
also found it better to keep the old transformers in groups, 
and not to try to run them all in parallel with the newest 
types. He found that 200 yards of main between trans- 


formers helped them a great deal in running in parallel. 
Mr. G. M. Harris, of Bray, referred to the experience 


he had had in that town, extending over seven years, and 
advocated the use of twin-wire cables for a supply of street 


lam 

Mr. H. D. Munro, of Exeter, raised the question of the 
life of meters, and as to whether they would not become 
useless long before the period for which the loan under 
which they were purchased had expired. He therefore 
advocated the continuation of meter renta. | 

Mr. C. A. CowELL, of Hanley, said in very few towns 
was it possible for transformers to be placed in sub-stations 
above the ground without paying excessive rents for the 
space obtained. VUL de og 

Councillor JEvons, of Southport, emphasised the need 
there was for reducing the cost. of connection per con- 
sumer. Whereas the gas company could connect new 
premises at an average charge of £4, the electric lighting 
undertakings had put the charge at from £14 to £16. 

Mr. W. A. CHAMEN, of durs ded referred to Mr. Snell's 
recommendation that street pi should be uged for dis- 
connecting low-tension networks. . He had tried to design 
a suitable apparatus to place in the base of the tramway 
pillars, but had been unable. to get out a suitable arrange- 
ment. With 500 volts it was difficult to break from 
600 h. p. to 800 h. p. without getting a bad flash. With 
joint-boxes which necessitated the cutting of all the con- 
ductors, he had had trouble from the cable drawing out and 
breaking the circuit. "P | 

Mr. T H. RIDER agreed that it was difficult to get sub- 
stations aboveground in large towns, and said he did not 
think that pillar boxes were so good as street boxes for 
disconnecting purposes. Of the items making up the cost 
of connection, he considered that the charge for meters 
ought to be reduced to £2, and that a very good joint-box 
should be made for a sovereign. 

Mr. C. D. Tarres, in reply, said that he thought the con- 
version of every service box into a disconnecting box, as 
advocated by Mr. Nesbitt, was impossible, on the ground 
of expense. He thanked the members for the kind way in 
which they had discussed his paper. 

After the meeting adjourned, most of those present took 
cars to Old Market-street, where the directors of the 
tramways company had in waiting their handsome state 
car and another with a new-pattern electrical brake. The 
first was in charge of Mr. J. Clifton Robinson, engineer of 
the company, and Mr. Groves, who is carrying out the 
electrical installation of the new work ; and the second was 
in charge of Mr. J. Challenger, traffic manager, and Mr. W. 
Wood, engineer of the power station at St. George. The 
company, numbering about 100, made a speedy journey to 
the Staple-hill depót, a spacious and Teu building, 
with storage sheds and repairing shops. Here an excellent 
luncheon was provided for the party by the company. 

Mr. J. CLIFTON RoBINSON presided in the absence of 
Mr. George White, the managing director. After the 
luncheon he proposed The Queen," and announced that 
there were to be no speeches. In this he was mistaken, as 

Mr. T. P. WILMSHURST rose to tender the hearty 
thanks of the company to the directors of the Bristol 
Tramways Company for their kindness in inviting them to 
inspect their lines and power station, for entertaining them, 
and giving them so noble a reception. They must all have 
been impressed by the spirit of enterprise exhibited in 
Bristol, not only by the Corporation, but by other public 
bodies, especially the tramways company. He coupled 
the names of Mr. J. Clifton Robinson and Mr. Challenger 
with the toast. | 

Mr. J. CLIFTON ROBINSON said the directors were 
pleased to invite them to see their installation in Bristol, 
and to offer them hospitality. He regretted the absence of 
Mr. George White, who was kept away by important 
business. With regard to the Bristol electrical tramways, 
they were probably the pioneers of similar tramways in 
this country, and were the first to conform to Board of 
Trade rules. Nevertheless, the thing was onlyin its infancy— 
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a boy of three or four years old—but he could promise them 
that if they came to Bristol a year hence they would be 
able to show them one of the most complete and most 
successful systems of electric tramways in this or any other 
country. Collectively, he was delighted to welcome them 
to Bristol. Individually, he had had the pleasure of meet- 
ing many of them before. He hoped shortly to introduce 
to them an infant whose birth would shortly take place— 
he meant the London United Tramways. 

Mr. CHALLENGER also briefly replied. | 

The company having mounted the special cars were take 
to Old Market-street, and then on to the power station at 
St. George, where they spent about an hour examining the 
fine generating machinery, the boilers, workshops, etc. 
Other members paid a visit to Bath, where Mr. Gustave 
Metzger, the borough electrical engineer, met the visitors 
at the station, which was thoroughly inspected. The 
visitors complimented Mr. Metzger upon the excellent 
plant he has now under command. Before leaving Dor- 
chester-street, Alderman A. Taylor, the chairman of the 
Electric Lighting Committee, invited the visitors into the 
offices, where refreshments were served. Both Mr. Metzger 
and Alderman Taylor were thanked for their kindness. 

Again, other members visited the works of the Bristol 
Wagon and Carriage Company to inspect the three-phase 
&ystem of distribution installed there under the advice of 
Messrs. Geipel and Lange. Unfortunately, an accident to 
the high-pressure boiler prevented the plant being run at 
full load, but with the low-pressure steam available the 
large sawmill was being supplied with power electrically. 
The generator is wound to give 110 volts per phase, with 
about 190 volts between the power wires. The condensing 
arrangements also attracted interest, and both the Klein 
cooliny-house and the Edwards air-pumps were inspected. 
The managing director informed us that as yet a full test 
of the plant had not been taken, but that from smaller 
trials he concluded that the introduction of the electrical 
distribution of power would save quite two-thirds of their 
previous coal bills. 


The Annual Dinner. 


The annual dinner took place in the evening at the 
Royal Hotel, College-green, under the presidency of Mr. 
J. H. Rider, owing to the absence of Mr. H. Faraday 
Proctor in London. He was supported by the Right 
Honourable the Lord Mayor, Dr. Ryan, Dr. Cook, Mr. 
S. Z. de Ferranti, and many others. 

After the dinner Mr. Rider announced that he had 
received telegrams from Mr. H. Faraday Proctor (their 

resident), Mr. G. Pearson, Sir William Preece, K.C.B. 
who declared that he could not be in two places at the 
same time, and wished them a pleasant meeting), Mr. 
Alexander Siemens, and the Mayor of Cheltenham. 

The following toast list was then gone through: The 
Queen and Royal Family," proposed by the Chairman ; 
“ The Right Honourable the Lord Mayor and the Corpora- 
tion of the City and County of Bristol," proposed by Mr. 
J. H. Rider and replied to by the Lord Mayor ; “Scientific 
Institutions," proposed by Mr. Vesey Brown and replied to 
by Mr. S. Z. de Ferranti; “The Municipal Electrical 
Association," proposed by Mr. Mark Robinson and replied 
to by Mr. C. H. Wordingham ; The Visitors,” proposed 
by Dr. Panton and replied to by Prof. J. Ryan; “The 
Press," proposed by Mr. W. A. Chamen and replied to by 
Mr. T. E. Gatehouse. During the evening Dr. Rose gave two 
songs, and Mr. T. E. Gatehouse contributed two excellent 
violin solos. 


SATURDAY'S PROCEEDINGS. 


The annual business meeting of the association was held 
on Saturday morning at the conclusion of the convention, 
Mr. Faraday Proctor presiding, and members only were 
allowed to be present. 

The PRESIDENT opened the proceedings by expressing 
his very great regret at having been unable to be present 
at so large a portion of the discussions of the convention, 
but his attendance had been necessary in London before a 
parliamentary committee in connection with the Bristol 
Corporation's opposition to the gas company's Bill. 

The treasurer's report and accounts and the secretary's 
report were received and passed. The financial position 


of the association is satisfactory, and there is an increase 
in the list of membership. | 

The report of the sub-committee and the recommen- 
dation of the council with reference to the Parliamentary 
Committee on Dangerous Trades, were received and 
adopted. The report formulates amendments suggested 
by the association in the. proposed regulations for the 
greater security of employés, and these will be forwarded 
to the Home Office. 

The following gentlemen were appointed a sub-committee 
for the association benevolent fund : the Chairman of the 
Barrow Committee, Mr. Wordingham (Manchester), and 
Mr. Faraday Proctor (Bristol). Mr. A. B. Mountain 
(Huddersfield) was elected president for the ensuing year, 
and it was determined that next year’s convention should 
be held at Huddersfield. Mr. A. S. Barnard (Hull) and 
Mr. J. E. Edgecome (Kingston-on-Thames) were elected 
vice-presidents, and the following gentlemen were appointed 
to the council: chairmen of committees, Councillor Skinner 
(Hull) and Alderman Norman (Cheltenham); borough 
electrical engineers, Mr. W. A. Chamen (Glasgow) and 
Mr. A. Ellis (Bolton). A letter was read from the hon. 
treasurer, Mr. G. H. Cottam (Hampstead), resigning his 
office for the reason that he had not sufficient time to 
devote to it. The resignation being absolute was accepted, 
and Mr. J. H. Rider (Plymouth) was chosen as treasurer 
to succeed Mr. Cottam. The election of honorary auditor 
was referred to a committee consisting of the president and 
Mr. Rider. The remaining officers were re-elected. 

Votes of thanks were passed to the president; to the 
Lord Mayor and Corporation of Bristol for their reception 
of the association ; to the Museum Committee for the use 
of the lecture theatre; to the vice-president (Mr. Rider), 
who presided during the absence of Mr. Proctor ; to the 
hon. secretary (Mr. Ruthven Murray) for the organisation 
of the convention; to the retiring hon. treasurer (Mr. 
Cottam); to the hon. solicitor (Councillor G. Pearson, 
Bristol); and to the hon. auditor (Mr. W. A. Godfrey, 
Hampstead) for their services. 


INSTITUTION OF CIVIL ENGINEERS. 


The Advantages, or Disadvantages, of Uniting 
the Lock and Block Signalling Appliances of 


Railways 
BY ALEXANDER ROSS, M. I. C. E. 


In opening a discussion on this subject it is desirable to 
consider shortly the interlocking of points and signals, and 
the block system, as worked by means of electric telegraph 
instruments. A railway is naturally divided into sections 
by the stations provided to accommodate the traffic at 
various places along the route through which it passes, and 
these form, with some supplementary places where the 
distances between stations are too long, convenient divisions 
of the line for controlling and working the traffic. A signal- 
box is placed at the end of each section, and in it is 
fixed the “locking frame” containing the levers for 
working the points and outdoor signals; and for a 
railway of two lines of way (one up and one down) 
there are also provided, inside the signal-box, two 
electric bells and four block telegraph instruments, one 
bell and two instruments for regulating the traffic in 
each direction. In addition to this, the signal-boxes are 
frequently in telephonic communication with each other. 
Each division of the line becomes a block section, and by 
means of these the line is worked on what is known as the 
absolute block system, which may be said, in short, to be 
a system by which a definite interval of space is maintained 
between all moving trains, instead of an interval of time, 
as in the early days of railways. 

There are, however, two modifications of the above rigid 
rule permissible under certain circumstances —namely, one 
known as the permissive block system, by which, under 
strict caution arrangements, more than one train is admitted 
into à section, and which is chiefly applicable to the 
running of goods trains; and the other, known as section 
clear but station or junction blocked, by which a succeeding 


THE ELECTRICAL ENGINEER, JUNE 28, 1899. 


train, moving towards a junction at which it will diverge 
on to a different line from that on which the train preceding 
it is travelling, is allowed to proceed slowly to the home 
signal of the box in advance, but before entering on the 
section it is a condition that the signalman at the rear box 
must bring the train to a stand, and inform the engine- 
driver verbally of the state of the line ahead. 

Every station is provided with the usual outdoor 
semaphore signals, generally for each line, a distant, a 
home, and a starting signal, and, where shunting takes 
place beyond the latter, an advance starting signal, with 
the usual complement of subsidiary signals, depending 
upon the number and nature of the sidings having con- 
nections with the main line. The points and outdoor 
signals are worked by the levers inside the signal-box, 
and the movements of these are controlled by the locking 
in the frame, and are guided so as to lock and interlock in 
sich a way as to produce a definite sequence of events, 
and to ensure that the positions of the points must be in 
harmony with that of the outdoor signals, and that on the 
liae being made for a passing train the pointe must be in 
their right positions before the corresponding signals can 
be lowered. Each block instrument in the signal-box 
usually consists of a case with a dial in front provided 
with a needle, which normally hangs vertically on the dial, 
and when in this position it indicates that the line is closed, 
and the words Line blocked are exhibited immediately 
underneath the needle. On the top right-hand corner are 
the words “ Line clear," while on the top left-hand corner 
are the words “Train entered section." Each instrument is 
provided with a handle, and the block is generally worked 
on the three-wire system. On the handle being moved to 
the left & positive current flowing diverts the needle to 
„Line clear" ; similarly, on the handle being moved to 
the right, a negative current diverts the needle to Train 
entered section.” Regulations, with a code for working the 
absolute block telegraph on railways, have been agreed to 
by the various companies, and are in general use. 

The method of passing a train along the line may now be 
noticed. The signalman at, say, A" wishes to a 
train on to the signalman in advance, say “ B,” and calls 
attention by giving one beat on his bell, which “B” 
acknowledges by repeating. “A?” will then forward the 
Is line clear” signal to B" by giving a number of beats 
on his bell, varying with the class of train he is dealing 
with. The signalman at ''B," having ascertained that 
the line is clear in advance, will repeat the bell signal to 
“A,” and will peg over the needle of his dial to Line 
clear,” indicating thereby that A may allow the train to 
proceed. A' will then give the signal “Train entered 
section " on both his bell and dial, which “ B" will acknow- 
ledge, and will peg over his dial signal to Train entered 
section.“ B' then goes through a similar course with 
“C,” the signalman next in advance of him, and so on 
throughout the line. As soon as the train has passed 
“ B,” he will give the signal “ Train out of section” on his 
bell and dial to A,“ and when acknowledged, he unpegs 
his instrument, thereby allowing the needle to assume its 
normal vertical position. If these operations are properly 
carried out, it is quite impossible for two trains to be in 
one section at the same time. 

It may now be observed that the locking apparatus, with 
the levers working the points and outdoor signals, in them- 
selves as perfect as human ingenuity and good workmanship 
can make them, are worked independently of the inside 
block telegraph signale, the ouly connecting link between 
the two being the signalman who works both ; and there is 
no physical obstacle to prevent him, in a moment of forget- 
fulness, giving outdoor signals in conflict with his indoor 
block instrument ; and the question raised for discussion is, 
whether it is desirable or not to unite and combine the two 
systems, either mechanically or electrically, into one com- 
plete aystem in such a way as to ensure, not only unity of 
action at one signal-box, but also with the next box in the 
rear and in advance. 

The conditions which should be fulfilled by an efficient 
"lock" and “block” arrangement may be stated as 
follows—viz.: The rear signalman should not be able to 
lower his outdoor signals, or allow a train to proceed into 
the section in advance of him, until the signalman in 
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advance has given him the necessary permission by 
unlocking the starting signal. The rear signalman, 
having received permission from the advance signalman 
to allow a train to proceed into the section, and having 
lowered his signals, and the train having moved forward 
on its journey, should be compelled to put his starting 
signal to danger; and the lever working the same, 
on being put back to the normal position, should become 
locked in such a way that. it cannot be used again 
without the permission. of the signalman in advance. 
This operation should free the home signal of the rear 
section, so that a second train may be brought forward 
to his starting signal; and, for the protection of this 
train, the home signal should be placed to danger, and, in 
the back stroke, become locked before & second train can 
be offered to the rear signalman. When the first train hae 
arrived at the signal-box in advance, and has passed his 
home signal, and the signal “Train entered section” has 
been received from the signal-box still further in advance, 
the signalman must put his own signal to danger before he 
can give “ Line clear" to the signal-box in the rear for a 
second train. This applies when the section is from 
starting signal to home signal, but if the section is from 
starting signal to starting signal, the condition will apply 
to the latter. The arrangements should be such as to 
admit of shunting operations, placing a train in a refuge 
siding, turning a train back, or slipping a carriage, 
taking place at any of the stations without break of con- 
tinuity. The methods employed should be as simple as 
possible, and such as can be applied to the existing locking 
frames and block telegraph instruments, and be operated 
from within the signal-boxes in the ordinary working, and 
without additional electric wires. It should be possible to 
cancel a train by the ordinary operations of the levers 
without having to resort to special keys or releasers. 

While long-distance locking must be made by an electric 
current, the moment this is effected the lock should be 
secured by a mechanical movement and the current cut off, 
and all succeeding movements should be mechanical. The 
use of treadles should be reduced to a minimum, by prefer- 
ence avoided altogether. The arrangement should be 
applicable not only to absolute block working," but also 
to “ permissive block working,” and to the warning method 
known as “ Section clear, but station or junction blocked,” 
and should be equally applicable to single lines as to double 
lines of railways. It should be ible to apply the 
system to parts of railways effectively, such as at junctions 
or the outlets of loop lines, without disturbing the 
ordinary working of the other parts. The arrangements 
should be such as to render unnecessary the stoppage of 
trains proceeding under the warning rule by providing 
visual signals. 

The real question at issue thus becomes the advantage 
or disadvantage of uniting the lock and block signallin 
appliances of railways. If the conditions enumera 
above are secured, the advantages appear obvious, some of 
which may be stated to be as follows—namely : (1) the 
impossibility of the outdoor signals being at variance with 
the indoor block instruments ; (2) the rear signalman being 
compelled to forward a train to the man in advance ; (3) 
the advance signalman being unable to accept a second 
train before his first has cleared out of the section ; (4) 
absolute protection for a train while in section ; (5) impos- 
sibility of the signalman in the rear forwarding any train 
in error; (6) the co-operation of three men in signalling a 
train; (7) the possibility of passing trains more quickly 
out of the section by adopting visual signals under the 
warning rule instead of stopping the trains and com- 
municating verbally with the drivers. 

As to the disadvartages, they are somewhat difficult to 
enumerate. It is alleged that with a long section, extend- 
ing from starting signal to starting signal, delays may be 
caused when shunting operations are being carried on at a 
station, and unnecessary complications. It has been the 
author’s aim to state this important subject in as concise a 
manner as possible, and in such a form as he trusts will 
provoke discussion. There are a number of gentlemen and 
firms throughout the country who have made a special 
study of the subject of the union of the “lock” and 
“block,” and it is to be hoped they will take part in the 
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discussion and give their opinions freely, and that this 
meeting may lead to practical result. 


Comparative Advantages of Electricity, Steam, 
and Compressed Air for Mining Purposes. 
BY WILLIAM EDWARD GARFORTH, M. I. C. . 


The question of mechanical power for underground 
requirements connected with haulage, coal-cutting, pump- 
ing, etc., is at the present time occupying the attention of 
mining men perhaps more than any other subject. High- 
pressure dry steam is the most economical power for use 
on the surface. Electricity the most economical and con- 
venient for transmission of power. Compressed air is the 
safest underground. A combination of the foregoing will 
probably prore to give the best results. 

Whilst high-pressure dry steam is the most economical 
when generated on the surface in boilers of modern type, 
and supplied within a limited distance from the winding, 
pumping, dynamo, hauling, and other engines, yet this 
remark does not apply when the boilers, engines, etc., are 
placed underground. The expense of maintaining boiler 
flues, the danger of setting fire to the surrounding strata, 
the difficulty of dealing with the exhaust steam, and of 
obtaining suitable feed water, etc., makes this system 
unsuitable for use in the pit. Besides, there is also a 
serious interference in maintaining strict discipline amongst 
the workmen, and since the introduction of the Compensa- 
tion Áct, insurance companies have refused to undertake 
extra risks without increased premiums. "These objections, 
amongst others, will in future prevent the erection of 
boilers underground. 

Many instances can be given of the successful working 
of underground haulage by engines placed on the surface 
and ropes carried down the shaft and for long distances 
into the workings. Provided local conditions are suitable, 
and proper attention has been given to the drums, pulleys 
(of large prend ropes, and accessories, this system of 
haulage is probably the most economical that can be 
adopted, besides giving, as regards firedamp, the additional 
advantage of safety. 

The statement that compressed air is the safest power 
conveys to those in charge of coal mines, which naturally 
and sometimes suddenly give off large quantities of fire- 
damp, an impression of advantages which compensates to a 
great extent for the loss of economy. The latter can be 
ascertained, but it is almost impossible to estimate the loss 
sustained by the stoppage for some months of a large 
colliery consequent on an explosion Even the most 
modern compressed-air plant, designed either on the wet 
or dry principle, single or double stage compression, water- 
jacketed, driven by engines and boilers of the moet modern 
type, pipes of large diameter, numerous air-receivers, ete., 
show that the losses by heating, leakage, etc., are such that, 
from an economical point of view, compressed air cannot 


compare with electricit 
to be gained by the 


Before referring to the 5 
in out that there are in a 


use of electricity it may be 
coal mine sufficient natural dangers (firedamp, etc.) without 
introducing artificial ones. As an instance of this, several 
collieries formerly forced artificial gas from the surface by 
means of a steam-jet down the pit to light the roads near 
the bottom of the shaft and where the traffic was greatest. 
So long as everything connected with the underground 
workings appeared satisfactory no complaint was enter- 
tained, but when an explosion occurred it was suggested 
the cause of the accident was an accumulation of artificial 
gas above the roadway timbers, due to leakage from the 
ipes. In the same way electricity is, by some engineers, 
ing recommended for use at the coal-face in all mines on 
account of its greater economy as compared with com- 
pressed air. The danger connected therewith may not be 
fully realised in the case of certain deep mines until an 
accident takes places, attended with serious loss of life. 
Then, judging by other accidents, economy is forgotten in 
regretting the loss of life, and afterwards in considering 
the claims made by -the relatives of the men who have 
been killed or injured. At the same time there are many 
mines in which it will be perfectly safe to use electricity, 


followin 
ductors 18 required as against three conductors ; (2) greater 
starting torque can be obtained with the motors; (3) acen- 
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rovided the cables, motors, and accessories combine the 


test improvementa. 
By the use of electricity not only can high efficiency be 


obtained, but both generating and transmitting machines 
are exceedingly compact and require only a limited area; 
the cables are easily and quickly laid, occupy small space, 
and, being flexible, are not affected by the lifting floors 
of the mine. 


The cables do not require rigidly fastening 
underground, it is, in fact, preferable to suspend them by 


means of a cord from the props supporting the roof, so that 
in case of a fall of stone, etc., the suspension breaks readily, 
allowing the cable to drop, thus saving it from injury. 


With regard to the two systems—polyphase and con- 


tinuous currents—each has its advantages and drawbacks. 
The chief points of the three-phased current system are: 
(1) absence of commutators in both generators and motors, 


in wear, reduction of repairs and 


with consequent savin 
1 of constant skilled attendance ; (2) 


renewals, and less nee 


complete immunity from sparking; (3) no starting resist- 
ance required for motors up to 10 b.h.p. unless exceptionally 
large starting torque is required ; (4) generators of inductor 
type have all windings fixed. 
motors have low potential difference and are not liable to 
burn out. 
without risk to generator or motor, and copper is saved in 
the line. 


The rotor windings of 


High pressure can therefore be transmitted 


With respect to the continuous-current system, the 
may be mentioned: (1) a single pair of con- 


rate measurements can be more readily taken. From a 


pitwork point of view, the complete absence of sparking 
at the motor would at first sight seem a consideration 
in favour of the three-phase current. The best con 


tinuous-current motors for this work are, however, now 
usually boxed in, and for all practical purpoees are gas 
tight. Thus the danger attending the underground use 
of electric motors fitted with the latest improvements 
is reduced to & minimum. At the same time, before 
adopting electricity, every possible danger should be con- 
sidered and ed against, especially in the line of 
cables. A fall of roof or other accident may at any moment 
produce a short-circuit or sever the cable and result in 
serious sparking. Should this take place on the outskirts 
of an unventilated goaf, consequent on the method of 
driving, straight work, and working back the pillars, with 
a weighting roof and an atmosphere clouded with fine 
coal-dust, due to the coal-face being cut by a machine, then 
the production of an electric arc gives all the factors for a 
serious accident. The greatest care should consequently 
be bestowed on this portion of the electrical installation 
and the system involving the simplest arrangement and 
least number of cables should be preferred. The safety 
of a mine is only equal to the most unsafe lamp or appli- 
ance used in it in the same way that the strength of a chain 
is only equai to the weakest link. 

With regard to the best form of cable for continuous 
current in mining work, concentric conductors seem to be 
the simplest and safest. The adoption of an earthed circuit 
is open to many objections. Safety is the predominant 
factor in planning all underground work, and a tight system 
is on this account to be preferred. Security from shocks is 
claimed for the earthed system, but in practice this has not 
always been found to be the case. For the cable which 
requires to be vertically suspended down the shaft, vul. 
canised rubber is the best class of dielectric. The very beat 
qualities of rubber, such as are used for high-class under- 
ground street mains, are too soft for this, and a good 
insulating rubber containing more pigment and of increased 
thickness should be employed. The core should be lapped 
with tape and compounded and sheathed with galvanised 
iron wires of about No. 16 S. W. G. comp2unded, and coated 
with compounded jute. Lead-covered cables should not 
be used for pit work. All cables should be sheathed. As 
& prime source, steam, when used under the conditions 
previously described, possesses the greatest advantages. 
For the transmission ds power to a distance electricity is 
the most economical, efficient, and handiest. In the 
presence or with the possible occurrence of gas, com- 
pressed air is the only one which can be aheolutely 
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relied upon. For the distribution of power to distant 
parts of the mine the writer has on many occasions 
suggested and advocated the employment of a combina- 
tion of the foregoing—i.«, generating the electricity on 
the surface, and by a cable down the shaft and along the 
main roads, conveying the same to an electric motor coupled 
by gearing or ropes to an air-compressor fixed in a well- 
ventilated position at a safe distance from the coal-face ; 
then through pipes of suitable diameters conveying the 
compressed air to pumps, hauling engines, or coal-cutters 
as desired. As the coal-face advances the motors and com- 
pressors are moved. By this arrangement the surface 
engine-house and foundations are saved, and the motor, etc., 
can, with a little extra work, be fixed in a disused road. By 
a careful consideration of the circumstances and require- 
ments, this combination of the best characteristics of each 
system should overcome all objections to the low efficiency 
of compressed air and the danger of electricity, and lead vo 
a consummation of an economical and safe system for the 
distribution of power underground. 


The Comparative Advantages of Electricity, Steam, 
and Compressed Air for Mining Purposes. 
BY HENRY SLADE CHILDE, M.I.C.E. 


The comparative advantages of electricity, steam, and 
compressed air for mining purposes opens out a large field 
for discussion; but for the purpose of this meeting it may 
be possible to lay down a few general principles without 
being accused of only skimming over such an interesting 
subject. 

Surface.—Here in almost every case steam is the most 
adaptable and economical, and, therefore, most commonl 
used ; and it can only be in exceptional cases where it is 
proposed to carry on some new branch of colliery work 
that electricity can successfully compete with steam, and 
then only when it is not possible to erect boilers, chimney 
stacks, etc., or carry the steam a considerable distance in 
large pipes, or not thought advisable to have the hauling 
engine in the mine. In this event it has been found that 
by putting the dynamo or generating plant near the boilers, 
and carrying the cable in the ordinary course, electricity 
can be used on the surface, or conducted down the shaft by 
putting the cable in 14in. iron pipes. 

In the Shaft.—There are some cases where steam-pumps 
are fixed in the shafts, below the water-bearing strata, 
where the water is caught and lifted to the surface. It is 
seldom possible to use steam for this purpose, except where 
the pumps happen to be in an upcast shaft, which is very 
infrequent; but where this is the case, of course, to some 
extent the heated steam-pipes and the exhaust steam assist 
the ventilation ; but, on the other hand, the pump suffers 
by reason of being fixed in an atmosphere that contains 
many gases acting injuriously on the different metals. 
Compressed air has been tried for this class of work; but, 
although more advantageous than steam, it does not quite 
meet the difficulty. Electricity, however, has been found 
to answer admirably ; and the writer knows of collieries 
where the pumps are actuated by this power, and are 
carrying out the work economically and with satisfaction. 

nderground.—There are three main purposes for which 
the powers named will be required underground—viz., 
“hauling,” pumping,“ and “ coal-cutting." 

Steam for Hauling.—With regard to the use of steam 
for this purpose, the steam from the surface boilers is 
usually conveyed down the pit in properly lagged pipes, 
and then conducting it to the bottom of the downcast pit, 
where the engines are placed. The difficulty of getting 
rid of the exhaust steam is met by returning the steam to 
the upcast, or sending it through into some old return 
air-ways. Neither of these methods, however, can be 
considered as satisfactory, and there is always some escape 
of steam from engines and pipes which is picked up by 
the air current and carried in-bye; and for a considerable 
distance from the pit bottom there is a moisture which 
affects the roof and sides of the mine, and causes them to 
fall and slip. | | 

Steam for Pumping.—The writer knows cases where 
steam has been taken in 6in. pipes to the distance of a 


mile from the pit bottom; but in his opinion this was 
most unsatisfactory, although it did unwater an area of 
coal that was below level. The pipes were taken along 
the return air-way, and, although protected, a great amount 
of steam was lost. The question of getting rid of the 
exhaust in the steam-pump is not so difficult, because it 
can either be turned into a condenser or into the rising 
main; but even this necessitates a few minutes’ escape of 
steam every time the pump is started. 

Coal-Cutling.—Of course, steam is entirely out of the 
question for this work. 

Compressed Air for Hauling.—This has been found to be 
most useful when the hauling engine is placed at the shaft 
bottom, or in-bye, and the writer is conected with collieries 
where half a dozen hauling engines are used bringing coal 
up inclines and along levels to the main road, whence the 
main hauling engine, worked by compressed air, brings 
30 or 40 tubs to the drawing-pit. The difficulty, however, 
of keeping tight joints for compressed air is very consider- 
able, and the loss between the air-compressors and the 
engine amounts in some cases to as much as 70 per cent., 
and that within the distance of, say, three-quarters of a mile. 

Pumping.—Whatever may be said of the advantages of 
compressed air for hauling apply equally so for pumping ; 
and there are, of course, a great many instances of pumps 
in mines worked by compressed air. 

Coal-Cutting.—Most of the coal-cutters in use at the 
present day are actuated by compressed air; and if the 
main pipes are sufficiently large, and joints can be kept 
tight, it is a question whether there is any power to beat 
it; it is easily controlled, and possesses one other feature 
that a mining engineer looks upon as of the utmost 
value—viz., safety—in addition to keeping the working 
places somewhat fresher and sweeter, and in a manner 
assisting ventilation; but, on the question of economy, it 
is not, in the writer’s opinion, so cheap as electricity. The 
presence of a line of steam or air pipes in any air-way is 
inconvenient, irrespective of heat and escape of steam, 
and it must be borne in mind that the roadway of a mine 
is continually on the move, and that pipes are alwa 
leaking more or less, and take a good deal of time to e 
a perfectly tight line. 

Electricity. —As stated under the first heading, this is not 
used much on the surface. 

Pumps in Shafts.—See beginning. 

Hauling.— For hauling at the pit bottom electricity is 
used at several collieries, and is coming more into operation, 
the ease with which a cable can be taken down and fixed 
in the shafts and roads of the mine being of great value. 

Hauling and Pumping in-bye.—For small hauling engines 
and pumping engines electricity is most convenient ; the 
motor can be easily fixed and removed, and the Me re 
value of electricity in the main lies in the fact that the 
cables can be taken from place to place with such little 
trouble; it is difficult to say exactly the difference in time 
occupied between laying, say, a mile line of 6in. pipes for 
compressed air and a cable lin. in diameter, but it will be 
about as 6 is to 1 in favour of the cable; and where hauling 
and pumping machinery are in main intakes there is no 
doubt, in the writer's view, electricity is by far the best 
agent. The writer is acquainted with a case where, in 
order to work an underground pump in a lower seam, a 
borehole was put down from the upper seam quite a mile 
away from the pit bottom, and the cable put through ; this 
is once instance of the adaptability of electricity. 

Coal-Cutting.—Hore electricity has been much used; but 
it is a moot point whether its many advantages overcome 
the risk. At the present moment no explosion can be 
traced to electricity, because the users of it have been 
comparatively slight; but it stands to reason that if an 
explosive admixture comes in contact with an electric spark 
an E must result; it cannot, therefore, be used with 
complete safety, although, if the continuous current is 
converted into three-phase alternating current, no sparking 
will occur as there are no rubbing contacts ; but even this 
is not quite satisfactory. 

Summary.—For general surface purposes steam is un- 
doubtedly first; for working in shafts and for all under- 
ground work (excepting on the one ground of safety) 
electricity has the advantage over compressed air. 
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STANDARDISATION. 


German manufacturers seem to be as much in | 


terested in this question as are their English confrères, 


for at the recent meeting of the Verband it formed 
one of the main topics for discussion. Like a gooi 
many other questions, it is one with an infnit 
number of solutions; im fact, each manufacture 
believes his own standard to be the correct one ani 
better than that of any other competitor. Naturally 
a manufacturer regards the requirement of nev 
patterns as a nuisance, and would prefer to wor 


to stock from standardised patterns rather thant: | 


work to order with constantly modified pattems. 
There are many bits of apparatus, however, whic 
might without trouble and with great advantage 
round be standardised. Such an object has th 
British Association in view in its endeavour : 
standardise screws. The whole secret of the vili 
of standardisation depends upon the present positi 
of the apparatus and the room there remains fẹ 
improvement. If the apparatus is not close upon 
the confines of perfection, standardising mea: 
backwardising. It stops progress, limits compet: 
tion, and keeps more imperfect apparatus that mii 
be made more perfect. One part of the discussion 
the Verband meeting related to the permeability : 


iron and steel used in dynamo construction. Perhsp | 


the micrographic examination of the material wi 
help forward the day when the ironmaster c 
predict the result of his labours, but at the preset: 
moment he is not in that happy condition. Th 
road to be travelled is yet long in many directio: 
before perfection is reached. To standardise per 
meability now would mean to place a particu: 
works, or the works in a particular district, in ti 
control of a monopoly. A particular manufactur: 
may standardise his own goods—that is his ind. 
vidual concern—but a natural or universal standardis- 
tion means the selection of the best, for anything 
below the best cannot be looked upon as a standart: 
and in many cases the best is known to be n: 
yet. This was laughingly indicated in relation t 
meters during a casual conversation on the subject. 
It was suggested in the hearing of a well-know 
inventor of meters that a suitable question for di: 
cussion would be, What is the best meter in ti: 
market? His reply was that it was not invent 
yet. Suppose, then, some powerful institution show! 
desire to issue a standard specification of a mei. 
it would be tantamount to saying, The mete: 
invented, and here is its specification. For these an: 
other reasons we venture to suggest that no urgenti 
can be proved to support any general system c 
standardising. 


TOO TIMID. 


If there is one thing more pronounced than ar 
other in the counsels of committees controlling tb 
design of central stations it is extreme timidity 
The result is loss of efficiency and increase ^ 
cost. It is simpler to build a station of doub: 
the size in the first place than to find este 
sions must be built almost before the small 
station is finished. When the initial station © 
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thus quickly found to be too small, the result, 
even when the extensions are complete, is to 
find the plant cramped into too small a space. It 
is desirable in central-station work to have enough 
room to swing the proverbial cat, not to say enough 
room for the due disposition of cables, etc., and for 
ventilating purposes. The cause of this timidity is 
probably to be found in the rigid regulations of the 
Board of Trade briefly referred to in our issue of last 
week. Hence in the majority of stations the earlier 
plant consists of too small units, and engineers 
well know that the efficiency of smaller steam- 
engines and of dynamos is worse than that of larger 
sizes. The time has surely come when a broader 
view of the matter can be taken, and the various 
authorities, if properly advised, will be found ready 
to agree to more extensive schemes even in the 
earliest stages. Such advice ought not to be given 
if the matter was one of a speculative character, but 
it is not; that stage is past, and ought to be 
forgotten. 


CORRESPONDENCE. 


“One man's word is no man’s word, 
Justice needs that both be heard." 


POSITION OF ACCUMULATORS. 


SIR,—I shall feel obliged if any of your correspondents 
can give me information on the following points relating 
to an installation of about 100 lights in a country house: 

l. The engine and dynamo being some 100 yards or 
more from the house, would it be better to fix the battery 
and switchboard at the house or near the dynamo, regard 
being had to the loss of volts in the mains, and also to the 
fact that as the lights would usually be run from the battery 


only, it would be inconvenient to have to go to the engine- 


house to switch in more regulating cells if required! 

2. The best relative proportions of dynamo and battery 
capacities, all the lights fixed being occasionally used at one 
time, although generally not more than one-half to two- 
thirds 1— Yours, etc., A. B 


—— 


INSTITUTION OF CIVIL ENGINEERS. 


SECOND CONFERENCE. 
(Continued from page 732. ) 


A discussion followed the reading of Mr. Walter Pitt’s 
' paper last Friday, at the conference of the Institution of 
Civil Engineers, on Cranes, and the Power to be used 
with them." "The paper appeared in our last issue. 

Mr. R. HAMMOND, in opening the discussion, thought 
the question at issue between the use of electrical ener 
and hydraulic power was purely a question of cost. He 
also compared the use of electricity with that of steam in 
regard to cranes, and in doing so referred to the use of the 
switch as possessing an immense advantage over steam 
power. 

In the course of the subsequent discussion, it was 
remarked by one speaker that it was surprising to see 
the enormous development which had taken place in 
electrical cranes on the Continent. At Hamburg there 
were 85 of these at work, and what struck one was that 
at an English port one would find a steam-crane, with 
steam up five or six hours, waiting for a ship to come in. 
This would, of course, mean great waste, but would be 
quite obviated by using electricity. Although steam-cranes 
were cheaper: t those worked by electricity, yet the 
wae of having the latter was immense. 

Mr. F. W. TaNNETT WALKER said he never received a 
more astounding shock in his life than in connection with 
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this paper. If the author went around the docks and rail- 
ways in England in search of electric cranes, unless he took 
great care where he walked, he would knock his head 
against a good m hydraulic cranes before he would see 
an electrical one. The simplicity and absolute control and 
reliability of hydraulic cranes could not be ignored. If 
Lord Armstrong or the speaker's father had been present 
when Mr. Pitt read his paper, he did not know what would 
have happened, nor could he understand what would be 
the feclings of Government and other officials when they 
perused the paper. 

Mr. PITT, in his reply, still contended that electrical 
cranes were the coming thing. 

There was only a brief discussion on the papers by 
Messrs. Garforth and Childe, in the course of which Mr. 
A. L. STEAVENSON pointed out the relative advantages 
possessed by electricity over compressed air in regard to 
drills. These papers will be found elsewhere in this issue. 


MODIFICATIONS OF COMMON GALVANIC CELLS. 


The following abstract of a paper by Mr. Emil Petersen, 
in the Zeitschrift fiir Eletrochemie, is taken from the Journal of 
the Chemical Society. The author shows that when the sul- 
phuric acid in the Bunsen cell is a by a saturated 
solution of common salt, the E.M.F. is not altered, and 
the internal resistance is hardly changed; it is slightly 
increased if a solution of four parts of sodium nitrate in 
five parts of water is used. The nitric acid may be replaced 
by other oxidising agents, but the constancy of the cell 
suffers. A cell arranged as follows: Zn | NaCl solution 
(1: 5), FeCl,,6H,O solution (2: 1) | carbon, has an E.M.F. 
of 1°72 volts. It will give a current of not more than 
one ampere for hours at constant E.M.F. The principal 
reaction is Zn+2FeCl, = ZnCl,+2FeCl,; the secondary 
reaction, 3Zn + 2FeCl, + 6H,O = 3ZnOCl, + 2Fe(OH), + 3H,, 
also occurs. When the ferric chloride is entirely reduced, 
the E.M F. sinks to about 0:5 volt, and metallic iron is 
deposited on the carbon. The cell is now a very constant 
one of the Daniell type. If the porous cell is left out, 
the combination Zn | FeCl, solution | C gives 1°6 volts; 
Fe | FeCl, solution | C gives 09 volt. Potassium ferri- 
cyanide is an efficient substitute for the nitric acid in the 
Bunsen cell so long as no large amount of ferrocyanide is 
present. The E.M.F. diminishes gradually from 1:438 volts 
with pure ferricyanide to 1:105 volts with pure ferro- 
cyanide. A convenient form of Daniell cell, in which 
magnesium chloride is used in place of zinc sulphate, is 
also briefly described. 


THE GOVERNMENT TELEPHONE BILL. 


On Tuesday last the Government Telephone Bill again 
came up for discussion in the House of Commons. 


Mr. Hanbury, in moving the second reading of this Bill, said 
that the time which had elapsed since he introduced the measure 
had produced one result. Complete unanimity had been shown 
on one point—namely, that the present system could not possibly 
go on. There had not been a single resolution from a local 
authority, no memorial from a trading association, not an argu- 
ment in the newspapers, which had supported the existing 
system. The company had itself introduced Bills, which was 
the clearest evidence that without fresh powers the present 
system could not go on; and he was sure that the House was nob 
prepared to grant fresh pve to a company which had already 
very large powers, and which was absolutely uncontrolled. 
Authorities at Liverpool bad requested the parliamentary 
representatives to oppose any extension of the powers of the 
National Telephone Company, and a resolution had been 
unanimously adopted by the Association of Municipal Cor- 
porations to the same effect. And surely there was 
very good reason for a step of that kind being taken, 
because the figures with regard to the state of the tele- 
phonic communication in this country were positively alarming. 
In Switzerland there was one telephone in use for every 100 u- 
lation; Norway, one in 144; Sweden, one in 147; the 
States, one in 132. In all those cases there was practically no 
State system, but one worked by local bodies or general com- 
petition. Taking the principal countries where there was State 
control and no competition, in Germany there was only one tele- 
phone for every 449 inhabitants; France, one in 1,432 ;, Austria, 
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one in 1,640. England, even as compared with Germany, was far 
behind, for she had only one telephone for every 636 of the popu- 
lation. Passing from the countries to the principal towns, he 
found that in Stockholm, where there were actually three systems 
in competition with one another—which was a considerable argu- 
ment against those who said competition was impossible in this 
matter—the number of telephone users was one in every 14 of the 
population ; Geneva, one in 23 ; Berne, one in 27 ; San Franciaco, 
one in 27 ; Hamburg, one in 56 ; Berlin, one in 82 ; Vienna, one 
in 132; London, one in 433. 

Sir J Fergusson (Manchester, N.E.): Where did the right 
hon. gentleman get those figures ? 

Mr. Hanbury: I got my figures from the chief engineer of the 
Post Office made up to date only yesterday. It was not necessary, 
however, to go beyond our own country for examples. The 
National Telephone Company’s service has been established in 
Jersey for a considerable number of years, and there the telephone 
users were as one in 650 of the population. Now, in Guernsey, 
which was one of the places where the Post Office had granted 
licenses to the local authority, the proportion was ] in 84, 
although the system had only been started about two years ago, 
and the number of subscribers was growing rapidly every day. 
He thought, therefore, their first essay in the direction of muni- 
cipal telephones had not been unsatisfactory. He frankly recog- 
nised that the National Telephone Company had done good 
work, and wherever it had got wayleaves and could give 
an efficient service, serving all alike on equal terms, he 
should be sorry to see that system discontinued. What we 
wanted in this country was a general system that would extend 
iteelf over the whole country, but the National Company picked 
out the moet densely populated parts of the country. Being a 
private company it naturally consulted its own interests. e 
would do the National Telephone Company the justice to say that 
wherever they got the opportunity they gave an efficient service— 
that was to say, where they had underground wayleaves and a 
double-circuit system. But there were a large number of muni- 
cipalities which would not give these underground wayleaves, and 
in those towns the company could not give an efficient service. 
Parliament had always refused to give wayleavea, and no Govern- 
ment had ever supported the granting of them. But it did not 
follow because the company could not get wayleaves that the 
country was to go without an efficient telephonic service, which 
was so important to the trade and commerce of the country. 
Five-sixthe of the present wayleaves could be terminated by 
those who granted them within six or twelve months, and it 
could not be permitted that a national service should exist on 
such a precarious footing as that. These being the requirements, 
a good many persons had jumped to the conclusion, on the analogue 
of the Poet Office and telegraph service, that State telephones 
were the only solution of the difficulty. It was not surprising 
that the ingenious directors of the company should back those 
people up in that view. The indirect influence that the company 
was bringing to bear—where it was hard to say where public 
policy begins and private interest ends, where all kinds of pre- 
erences and trusteeshipe could be put into various hands— 
constituted one of the greatest argumente against an enormous 
monopoly like this. He fully admitted that the control of the 
whole telephone service must be in the hands of the Postmaster- 
General. It was necessary for uniformity, and under tbis Bill, for 
the first time, they should be able to get that uniformity, and 
they should be able to resist the imposition of terminals, which 
they could not do in the case of the National Company. He 
saw no reason, however, why the State should actually under- 
take work which could be just as well done by the local people 
on the spot. Something like 98 per cent. of the whole messages 
in the exchange never left the locality, and never came on to the 
trunk wires. There being no practical and technical advantages 
in State management, why should they incur an enormous and 
unnecessary increase in the staff of the Post Office, and the 
corresponding increase in wages? The Postmaster-General was 
already the greatest employer of labour in the world, and the staff 
was growing year by year. Again, the wages of the company’s 
servants were, as compared with those paid by the Post Office, 
exceedingly small. In the case of the trunk wires which had been 
taken over, the wages had to be raised 40 per cent., and they 
would have to do the same by the others, in addition to providing 
for pensions in order to place them on the same footing as the 
telegraphiste, who, as they knew, were not at all satisfied with 
their conditione of service. Nationalisation of the telephones 
meant immediate purchase at an accommodation price. It meant 
buying up the National Telephone Company as it was at the 
present moment, a monopoly—a monopoly which he thought 
ought never to have been allowed to grow up—and it meant that 
they should have to buy as a going concern a monopoly which 
would fall into their lape in 1911. While he was most anxious 
. that they should treat the company with absolute fairness, he 
thought that to ask them to buy up that monopoly as a going con- 
“cern was to ask too much of them. If they decided to buy up the 
. company, he candidly admitted that the purchase would include 
much good work, as at Liverpool, where the service was as 
nearly perfect as it could be made, and where any change was 
unnecessary ; but in other places the system was not so perfect, 
and he objected even more to buying up the latter than the 
former. Twenty-five per cent. of the company's system consisted 
of single wires, and in London and a number of provincial towns 
practically nothing but overhead wires prevailed, which would be 
absolutely useless to the State. They were made of very poor 
material, many were disused, and a large number were private 
wires outside the monopoly altogether. Another objection to 
nationalisation was that, owing to the improvements which have 


been effected in Liverpool and other towng, the State would be 
called upon to first buy up the wires with those improvements and 
then to replace them. If they were to spend money on the tele- 
phone system he should like, in the first place, to get value for it ; 
to spend it, not in replacing and supplementing the company's 
system, but in bringing ourselves to the same level as other 
countries. The president of the Council of Associated Stock brokers, 
who had taken such a very prominent part in that question—he 
did not know why—eaid that '' Either the Government should 
assume sole control or enable those at preeent working the tele- 
phones full power of developing the same, subject, of course, to 
control" He bad already explained that that could not be done 
in the places where the company had no wires already, and those 
were the very places where the State would have to provide them. 
To suggest that the Poet Office should go through the form of 
calling the company its agent and then use its own powers over 
the heads of the municipalities in order to give them wayleaves 
was absurd. Having shown the practical impoesibility of a State 
system, and that the company could under no circumstances 
supply places where there were no proper wayleaves, they were 
thrown back upon only two other sources of supply. One was 
the local authorities, which he proposed should include sanitary 
districts, thus carrying the telephone system to almost every part 
of the country. Corporations which were unwilling to grant 
wayleaves to a rich and powerful company might be willing to 
grant them to small local compauies over which they could have 
more control. With such small companies fair conditions could 
be imposed, and preferences could guarded against or the 
refusal to serve all alike upon equal terms. By that means he 
believed as good a service could be given in all respects as the State 
could possibly give, and any friction between the State and the local 
authorities would be avoided. The local service would supple- 
ment the National Telephone Company’s system in very 
areas, and would have the effect, he believed, of bracing up 
company and making it give a better service even where a munici- 
pality itself would not compete or allow another company to do so. 
All that they wanted was to get an efficient service, and to see 
further, that it was fair to the company, who had done a great and 
useful work. It was admitted from the first that there was no 
unfairness, and he thought that would be admitted by his right 
hon. friend. It had never been a queetion that it was perfectly 
fair to start new compenies in opposition. Then came the munici- 
palities, to which the company raised great objection. The Govern- 
ment in this matter had tried to balance advantages and dis- 
advantages, and they had offered, in a Treasury minute, the 
recommendations, arrived at, he believed, unanimously, of the 
Select Committee. They offered to purchase the plant, such as 
was suitable and fit, under certain conditions in 1911, and, con- 
sidering that in 1911 they would be under no obligation to buy one 
pennyworth of the company's plant, that was a very largeoffer. In 
addition, under certain circumstances, they were going to impose 
somewhat etringent conditions upon municipalities, and there were 
also other p which, he thought, formed a large and fair offer. 
As he had said, what they wanted mainly was an efficient service. It 
did not matter whether that service was given by the company or 
the municipalities or other companies. Referring next to a resola- 
tion passed by stockbrokers declaring that the Government were 
attempting improperly to depreciate, so as to ultimately purchase 
the property at a low price, all that he had to say was that, as the 
Government had no intention of purchasing at all, the resolution 
was somewhat wide of the mark. Now what were the objections 
and who were the objectors to this proposal? In the first place, 
the main objection came from the large traders of the country, 
and it was remarkable with what unanimity and sameness of 
language all the resolutions were passed. In addition to the 
stockbrokers and lawyers they had the chambers of commerce, 
which represented the larger traders of the country ; but at the 
utmost only 22 chambers out of 96 had off any opposi- 
tion to this Bill. The larger traders objected because they 
were getting uncommonly good value for their money. For a 
subscription of £15 in London and £10 in the provinces they 
monopolised the whole of the exchange and the trunk wires; 
and for this sum they had the ualimited right of sending 
messages, He asked them to imagine the telegraph system of the 
country worked on that principle. Men in that favourable position 
did not want to be disturbed. Thus they had one man getting 
£300 worth of m es for £15 to £20 a year. Whab was wanted 
was to make the service a popular one, as oven to small as to large 
traders. Small traders had memorialised the Treasury ‘ime after 
time that this concession might be made. It was complained that 
the trunk wires were crowded ; and he thought that they muat, in 
order to remove the last objection, increase the number of trunk 
lines. As to the large towns, after all, the objection came from 
Liverpool and Nottingham ; and they were in a minority. (“ No.“) 
Well, they were the only two Corporations which had memorialised 
the Government, and it so happened that thev were the two 
who were exceptionally well off. They had made a good 
bargain with the National Telephone Company, and had got a 
very good service, But why should they stand in the way of 
other municipalities which had not got such an efficient service, 
and why should these big corporations, which were able to hold 
their own against a company like the National Telephone Com- 
pany stand in the way of the smaller municipalities which were 
not so well able to fight their battle with the National Company! 
The only objection taken by the town clerk of Nottingham was 
that no other system but a national system would supply the 
country districts. Hedid not believe it. He thought companies 
would supply thoae districts just as well as the State. The town 
clerk of Liverpool admitted that he had no objection whatever to 
municipal enterprise in telephones where there was no service at 
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the present moment aud no competition with the National Tele- 
phone Company. Well, what an enormous area that was. Then, 
again, the town clerk opposed it on the yround of the limited use 
of 1 and that it did not extend to the bulk of the popula- 
tion. It did not at the present moment, and as long as the present 
system went on it never would. But if the toll system were intro- 
duced there was no reason whatever why in a great number of 
their towns there should not be just as large a proportion of tele- 
phone users as in Stockholm, or Geneva, or Berlin. The information 
sent to him only a couple of days ago as to Guernsey furnished 
a remarkable illustration of what municipal enterprise would do. 
The States of Guernsey only etarted the telephone two years 
o, and they had already got one telephone to every 84 of 
the population, and a tariff which met every class of sub- 
scriber. The result was that they were paying interest on their 
capital, a Government royalty of 10 per cent., and were also 
building up a sinking fund. authorities were, after all, the 
best judges of their own interests. They need not start a service 
if they did not want it or if they thought it was not to the interest 
of their ratepayers, especially now that they were giving them 
three alternatives. In Stockholm, where there were more tele- 
phone uBers per population than in any place in the world, they 
ad three systems working side by side in opposition to one 
another. (An Hon. Member: At a great loss.) No, not at a loss. 
There was the State system and two companies, They had in this 
country got their own Post Office exchanges, but he was bound to 
say that owing to Treasury regulations they were not worked 
as they ought to be. That he perfectly admitted, but even so 
they had been paying a large interest on their capital. An 
intelligent Treasury had now abolished those regulations. It 
was true that the National Company was to a certain extent 
at a disadvantage in that it did not get underground wayleaves. 
But in Manchester they had those wayleaves, and yet there, 
though the National Company was giving an efficient service, a 
new 1 had applied for a license, with the support, he 
believed, of the Corporation. That did not look as if competition 
within the same area was such a dangerous thing for the muni- 
cipality. Then there was another alternative. The local authority 
might buy up the National Company in any area, or—and he 
thought this was much the more likely course—there might be a 
connection between the service of the company and that of the 
municipality. The Government were offering ther every induce- 
ment to do that, and the very able manager of the National 
Company had admitted that he did not think there would be any 
p difficulty in carrying out such an arrangement. He 
lieved, too, that the company would find it to its own 
interest to adopt such a course. It had been objected 
that corporations would not give a popular service. Corpora- 
tions would have to please their constituents, and if their con. 
stituents wanted this service and did not get it they would turn 
out the corporation who refused it and put in one who would 
give it. What were the inducements to a popular service ? 
Well, in America, within the last three years, since the service 
had been made a toll one, it had grown by leaps and bounds, 
and only yesterday he had read a statement to the effect that 
Germany had also introduced the toll system, and was popularis- 
ing its service, not only in Berlin, but throughout the country. 
It had been urged that they did not give corporations sufficient 
time to recoup their expenditure. He thought that even 12 years 
was a considerable time for that purpose, but the House must 
recollect that under the conditions which they were offering they 
would only have to redeem 50 per cent. of their capital by 1911. 
They did not regard it as by any meansa certainty that 1911 
would see the end of the licenses of their new licensees. 
If nationalisation were as unpopular with the Government of 
that day as it was with the present Government, municipalities 
would retain the service long after 1911. He hoped he had made 
the case perfectly clear. He hoped there was no impression that 
they were anxious in any way to take an unfair advantage of the 
National Company. On the contrary, he thought he had shown 
the House that, if their proposals were accepted, that company 
would be in a better position than they had ever been before— 
they would at least be in a much more certain position. Not only 
so, but they would get a popular service and a service not 
dependent on a precarious tenure as it was now. He hoped the 
House, looking at the emergency of the case, and to the fact that 
the United Kingdom lagged far behind other countries in the 
matter of telephonic communication, which was so essential to 
their trade and commerce, would agree to the second reading of 
the Bill, and to passing it through its other stages without any 
unnecessary delay. 


After the usual interval the following discussion then 
took place : 


Sir J. Joicey (Durham, Chester-le-Street) said that as a member 
of the Telephone Committee he was bound to say that the evidence 
given before the committee bore out to a considerable extent the 
statement just made by the Secretary to the Treasury. He 
recognised that while the National Telephone Company had done 
e work its service was inefficient and certainly inadequate. 

ndoubtedly the company had to contend with the difficulty of 
developing a new service. Many of the patente were untried, a 
good deal of the work was new to those who had to perform it, 
and under such circumstances some allowance should” be made 
for the company. He confessed that he was astonished at the 
policy pursued by the Poet Office. He should have thought 
that if the Post Office believed competition to be a good thing 
they would have done all they could to develop competition 
instead of encouraging the National Telephone Cumpany to 


et rid of the only competitors they had. Doubtless the 
Bost Office felt that some day they would have to pur- 
chase the telephones, and that it would be much better to 
have to deal with one company instead of many. He felt that 
there were many disadvantages in the course provided by the Bill. 
It would be to the interest of the community that there should be 
a national telephonic system worked on the same principle as the 
postal and telegraphic system, but he objected to the Bill because 
it was not based on the report of the committee. The committee 
distinctly recommended competition as the best means of extend- 
ing and popularising the system. What did they say at the end 
of their report? On reviewing the whole of the evidence, your 
committee is strongly of opinion that genuine, immediate, and 
effective competition by either the Post Office or the local autho- 
rities is necessary, and considers that a really efficient Post Office 
service affords the best means for securing such competition.” He 
was bound to say that the Bill did not carry out that recommenda- 
tion. He looked forward to the time when the whole telephone 
system would have to be taken over by the Post Office, and, 
holding that view, he thought it would be disastrous to allow 
municipal authorities to have licenses to work telephone systems. 
He was afraid that the municipal authorities might make it a very 
profitable business, and would require enormous compensation if 
the Post Office took over the telephones. He contended that the 
profits realised in the large towns ought to go into the hands of 
the Post Office, so that the outlying agricultural districts might 
be developed. He could not support the Bill without further 
consideration, and he thought the Government hai been rather 
hasty in coming to a conclusion on this important queetion. He 
hoped that the Government would withdraw the Bill in order that 
further consideration might be given to the question. 

Mr. Grifüth-Boscawen (Kent, Tunbridge) said that he could 
not understand any member of the Telephone Committee com. 
plaining that the Government had not attempted to carry out the 
recommendations of the committee. The committee recommended 
general, immediate, and effective competition by the Post Office 
or the local authorities ; and that was just what the Bill would 
make possible. As to the relative position of the telephone in 
England and Germany, his right hon. friend had already quoted 
figures, 

“air J. Fergusson : It is perfectly ridiculous. 

Mr. Grifüth-Boscawen said that he could not accept the view 
of the right hon. member for North-East Manchester, The atate- 
ments he referred to were official statements, made in evidence 
and not contradicted. The National Telephone Company, in their 
own comparisons, included private wires with exchange telephones, 
which was obviously unfair, as the private wire was not a public 
benefit. But it remained true that while this country was ahead in 
most mechanical appliances it still lagged behind in respect of the 
telephone. This was the result of the unregulated etn me] which 
the Bill would break down. The cost of the telephone in England 
was much higher than in most foreign countries. Mr. Forbes put the 
average cost in London at £14. The cost in Berlin was £7. 10s. 
In Jutland there were 300 exchanges, and the subscription varied 
from £2. 108. to £4. 3a. per annum. Why was not the telephone 
developed in our country districts as it was in Jutland? Because 
it was in the hands of a company which would not move without 
the prospect of an immediate return. Attempts had been made 
in this country, so far unsuccesefully, to introduce a different 
system. An enquiry, for example, was held in Glasgow, and the 
charge suggested there was not £14, but five guineas. The reason 
why we lagged behind other countries was on account of the 
ratos charged: Those rates were charged for two reasons— first 
of all, because the company had a monopoly, and naturally was 
making as much out of the monopoly as it could; next, because 
the company was bound to pay interest on an amount of capital 
which was altogether too large. Waa it right, fair, or in the interest 
of the public that the National Telephone Company should be left 
with an absolute monopoly, and that the rate should be determined, 
not by the actual cost of the service, but by the amount of water 
contained in the capital? It was said that they were dealing 
unfairly with the company in bringing forward this Bill by suggest - 
ing Post Office competition. But the fact was that throughout 
the whole of this business the Post Office had always retained to 
iteelf the right of competition either by itself or by the licensing 
of other companies or municipalities. The real strength of the 
opposition to the Bill came from the statement which had been 
circulated by the agents or friends of the National Telephone 
Company, that the promoters were acting in an unfair way in 
asking for this competition ; but there was no truth in this sug- 
gestion of unfairnees. The opposition to the Bill came from a 
variety of sources. Some persons held that municipal trading was 
a bad thing. It was, however, rather late in the day to suggest 
this objection, because many municipalities were now reeponeible 
for their gas, water, and electric lighting, and his experience 
showed that as a rule they provided these things very well 
indeed. The telephone was not to be wu:ked by the munici- 
palities at a profit. There were other persons who objected 
to competition by stating that it would be far better that 
the telephone should be in the hands of one authority. 
Probably one unified system for the telephone would be the best 
plan, but the step was not taken at the start of the movement. 
Were they then to waste money buying up obsolete plant at an 
inflated price in order to obtain theoretically what was considered 
to be the best system? Others objected to the proposal because 
they thought that local authorities were not the proper bodies to 
develop the system in the country districts. He did not suppose 
that local authorities would be likely to develop the system largely 
in the country districts, but if they allowed municipalities 
to develop the system in their own districte, then they left the 
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Post Office free to go into the country districts and to develop the 


system there. By the provisions of the Bill—which allowed not 
merely local authorities, but the Post Office also, to supplement 
the present inadequate service—they would cover the country with 
telephones, which had never yet been done. The proposal to 
refer the Bill to a Select Committee was the most transparent 
device for delay ever heard in the House of Commons, and there 
was nothing which the National Company would more desire. 
He hoped the Government would listen to no such suggestion, 
but pase their Bill as quickly as possible. 

Sir J. Lubbock (London University), referring to the surprise 
which had been expressed by the right hon. gentleman that the 
stock exchanges should take so much interest in this matter, 
said the stock exchanges represented the feelings of English 
investors. Personally he looked at the question from the point of 
view of the general interest of the community. From that stand- 
pont he questioned the contention that the serviee of the National 

mpany was inefficient. The only case enquired into was that. 
of Glasgow, and the Sheriff of Perthshire found that the admitted 
inefficiency of the service in that city was not the fault of the 
company, but waa due to the fact that the municipality refused 
to allow them the necessary wayleaves. Although the telephone 
system was much more recent than telegraphy. 540,000,000 
messages were last year sent through the telephone, as against 
80,000,000 by telegraph. Comparisons as to the expense of the 
telephone system were difficult, but Sir W. Preece had stated that 
he believed that in Germany, although there was no night service, 
the State worked it at a loss. In this country a night service had 
to be maintained ; wayleaves had to be paid for; the Government 
received 10 per oent. of the gross receipts; and, lastly, the 
company, under existing conditions, had to amortise its stock 
by the year 1911—a circumstance which had restricted its 
expenditure on the upkeep and extension of the system.  Not- 
withstanding those disadvantages, Sir W. Preece had stated in 
his evidence before last year's committee that this country was 
before Germany, and that the condition of the telephones 
in England was very advanced indeed. Many of the complaints 
against the telephone arose from inexperience in its use, and Sir 
W. Preece had expressed the opinion that if one quarter of the 
intelligence of the operator were transferred to the subscriber, 
99 per cent. of the complaints would cease. As to the clauses 
which authorised and encouraged municipalities to engage in the 
telephone business, manufacturers and chambers of commerce 
viewed with alarm the growing tendency of municipalities to 
enter into trading operations. That tendency would inevitably 
lead to an increase of the rates, because municipalities were 
almost certain to make a loss if they continued in the course they 
had adopted. The fact that the debt of municipalities was going 
up by leaps and bounds also made many of them reluctant to see 
the municipalities advance in this direction. Already that debt 
was increasing, and must in any case increase, but if the muni- 
diner. in addition to their other duties, were to under- 
take the working of building societies, to run tramways 
and omnibuses, to carry out gas and electric lighting, to work 
telephones, and to become manufacturers of appliances used in 
these trades their debt would arrive at portentous proportions. 
At the present time municipal stocks were regarded as safe invest- 
ments, but if municipalities embarked in these trading and 
commercial operations they would have some municipal stocks 
which would be very good investments and others which they 
would have to watch as thev watched the stocks of a company 
which was not succeeding. He would only touch lightly on the 
subject of corruption, but in New York they had an example 
which ought to make them careful how far they gave rise to 
temptation. Then there was the question of the multiplication 
of employés in the service of municipalities. Councillors were 
directly elected by the very people whose wages they would 
have to determine, and it would be almost impossible for 
them not to pay more than a fair rate of wages in 
these circumstances. In February last the Government 
promised the chambers of commerce that a joint committee of the 
two Houees of Parliament should enquire into this question, but 
now before that committee was appointed they were prejudging 
the whole question and proposing an immense extension of muni 
cipal enterpriee. With regard to the proposal of the Government 
to institute a telephone service in London and ultimately to work 
the whole system, he urged that the objections to municipalities 
undertaking this form of trading applied with even greater force 
against the Government embarking upon it. There was the risk, 
indeed, he might say the certainty, of loss, which would fall on 
the taxpayers generally for the benefit of the few who used the 
telephones. This had happened in the case of the telegraph 
service. According to the last return the country had lost 
£7,200,000 by that service. It was often said that this loss 
was due to the fact that too much had been given to the 
private telegraph companies in the first instance for the 
system; but that was not the case. The interest on the money 
paid to the private companies was £298,000; the loss on the 
service last year was £600,000, so that even if the system had been 
handed over to the State for nothing there would still have been 
a loss of £300,000 a year on its working. A committee appointed 
by the Government in 1875 to enquire in'o the reasons of this 
loss reported it was due to salaries and wages, especially for 
subordinate work, having been raised 30 or 40 per cent., and 
since then the loss had been further increased by the lowering of 
the charge for messages from 1s. to 6d. Resolutions condemning 
the Bill had been passed by all the principal chambers of 
commerce, and it should be remembered that the members 
of those bodies where the persons whom the measure 
most concerned. He maintained that the telephone was 


nationalised already. The State received one-tenth of the 
receipts. It gained £100,000 a year by the telephone and 
lost £600,000 a year by the telegraphs. Moreover, the gain 
by the telephone was increasing and the loss by the telegraph was 
increasing. They were now asked to abandon the system by which 
they profited and to replace it by the system under which they 
lost. He doubted whether the Government had considered fully 
the course on which they were embarking. The hon. member for 
Battersea knew his own mind and held that all private property 
should be in the hands of the State or the municipality. Thia 
was, indeed, the logical conclusion from the proposals contained 
in the Bill. Bread was more necessary than the telephone. Why 
ehould not the Government supply Londoners with bread! It 
seemed to him that there was more to be said for taking up the 
business of bakers than that of telephones. This Bill was oppoeed by 
the Society of Arts and Manufactures, by the Society of Electrical 
Engineers, by all the great chambers of commerce, and by several of 
the stock exchanges—all, in fact, who had expressed any opinion on 
the subject. He believed the State would lose heavily by the tele. 
phone as they had by the telegraph, but he based his case on the 
broad ground that it was unwise, and contrary to the public 
interests, that Government should undertake business for profit. 
That was not the true function of government. The proposals in 
this Bill were unjust and impolitic, and would check both private 
enterprise and scientific progress. The committee of last year only 
enquired into one part of the subject, and being convinced that 
the subject required further study and enquiry, he proposed after 
the second reading to move that it be referred to a Select 
Committee. 

Sir J. Woodhouse (Huddersfield) said he should have thougit, 
had it not been for the empty atate of the front Opposition bench, 
that this was the most important measure the Government had 
yet introduced. The aim of this Bill was to reflect the oninion 
of the Select Committee, and he offered his humble support to 
the measure proposed by the Government The Times in a leading 
article said that the telephone was a modern and moet essential 
adjunct to their commercial life; and, notwithstanding what had 
been said by the right hon. baronet, the eervice was inadequate. 
Give them a good service and the teleph»ne would be as successful 
here as it was in Berlin. The only remedy for the monopoly was 
competition, and the committee recommended that the competition 
should be in two forms—by the State and by local authorities 
There was no analogy in their public services for the monopoly 
in the telephone sorvice; and this monopoly, which the public 
never expected, should be brought about was unrestricted and 
aggravated. What had been the effect? Why, that telephonic enter- 
prise had been retarded so that the United Kingdom was only tenth 
in the great countries of Europe in regard to telephonic enterprise. 
They were put to shame in this matter of 1 communics 
tion even by their own colony of New Zealand. The remedy for 
the present condition of things was that preacribed by the Bill- 
competition—and the only issue between them was as to the 
nature of that competion. Their firet desire was to see the 
monopoly of the National Company broke down, and when com 
petition came the effect would be, first, to reduce the charges; 
and, secondly, to improve the service. His opinion was that 
best competition that could be introduced, at any rate in the 
case of the great municipalities, was municipal competition. 
There could be no more difficulty in a municipality workiog 
the telephone locally and within the area preecribed than in 
their supplying gas and water and working tramways, all of which 
they had admittedly done with great advantage to the community. 
With eo many examples in the reports before the House he could 
not understand the objections to a municipal service. He cou 
quite understand the fight made by the National Telephone Com. 
pany, who were making most strenuous efforts to prevent the Bill 
being carried, using their great influence upon members of the 
House, upon the Stock Exchange and elsewhere ; but he earnestly 
appealed to members to disregard Stock Exchange resolutions an 
the interests of a private trading company, and look only to th 
public interest, doing justice, of course, to private intereste, 93 
Parliament should. Municipalities had to regard public interests 
solely; they had no paid board of directors, they had a large stafi, 
they could supply a cheaper service, and extend the telephone 
system as the trade of the country demanded it should be 
extended. . 

Mr. C. McA-thur assured the House that Liverpool opinion w8 
solid and undivided in objection to the Bill. The objections 
not proceeded from one quarter ; they came from the Chamber 
Commerce, from the mercantile body, from the Corporation, the 
Dock Board, the Shipowners’ A:&ociation, and even from the pre 
fessional classes. All these sections of opinion united in expressing 
the desire that the Bill should be withdrawn, and that a proposal 
should be formulated on the principle of nationalisation. He 
no interest, direct or indirect, in the National Telephone Com- 
pany, and when the deputation which waited on the Secretary 
to the Treasury was formed, care was taken to see that no en 
who proposed to speak for the deputation had any ipteret 
in the company. It was said this was a movement 9 
wholesale traders to keep the telephone monopoy they 
had got. This was altogether a mietake, because whole 
sale traders were not so narrowminded as to suppe 
what would benefit retail traders would not also beneti 2 75 
They knew that what was for the benefit of trade was for 
benefit of traders whether large or small. It was the desire of t 
chambers of commerce to popularise the telephone. While 
considered that the present system should not continue, i 
National Telephone Company should be dealt with jus"? 
because, after all, they were the pioneers of telephones in $ 
country. In the system of the future there must be uniformi 
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and central control. The second section was still more 
objectionable. The United Kingdom was mapped out into 
territorial areas, and if the proposal of the right hon. gentle- 
man were carried out in its entirety the result would be that 
each of the areas would have a separate authority and a sepa- 
rate system; there would be a multiplicity of authorities com- 
peting with one another. He did not think that any municipal 
authority would enter into competition with the National 
Telephone Company upon the terms offered. What, for instance, 
was the prospect held out to a municipal authority to embark on 
such ascheme? It was that the plant would be taken at a fair 
market value at the time of purchase. What was a fair market 
value of a system which had lost its license to work? Surely it 
was practically nil. The true remedy was the nationalisation of 
the telephones, and he saw no practical difficulties in the way of 
the adoption of such a plan. 

Mr. Faithfall Begg (Glasgow, St. Rollox) said that references 
had been made to stockbrokers and the Stock Exchange, and it 
had been insinuated that they had had a great deal to do with this 
question lately. As a member of the Stock Exchange, he would 
be glad if the House would take the assurance from him that in 
any line he had taken on thia subject he had been actuated purely 
by public motives. This Bill proposed to carry out the recom- 
mendations of the committee which reported last year, but 
in his view it certainly was not justified by the report 
of that committee. 
should be competition either by the Post Office or the muni- 
cipalities, and it went on to say that a really efficient Port Office 
service was the beet means of obtaining competition. This Bill 
did not provide for an effective Post Office competition. He 
laid stress on the fact that the high officials of the Post Office 
in their evidence before the Select Committee stated that, in their 
opinion, the telephone service should be undertaken by the Govern- 
ment, and that such was always the view of the Department. No 
more remarkable series of resolutions had ever been passed in regard 
to any measure affecting trade and commerce than those of the 
chambers of commerce, the stock exchanges, and other large bodies. 
The Association of Municipal Corporations had strongly protested 
against any Act being passed which would tend to delay the 
Government undertaking the telephone service. Nothing, indeed, 
could exceed the absurdity of getting up in la-ge centres or country 
districts a series of different competing bodies all endeavouring to 
serve the public in the matter of telephones. The result of the 
competing system established under the Bill would be to cause 
great expense owing to the competition which would ensue to 
obtain the services of the limited number of skilled operators and 
experts available. The proper telephone service in the future 
must be a Government service under the control of some central 
authority like the Poet Office established on a uniform system, 
and made as cheap as possible in the interest of the public. But 
the proposal of the Government was no remedy for the state of 
affairs which existed, while the whole policy embodied in the Bill 
was a new departure on the part of the Government. There was 
no way out of the muddle into which the Government had got 
except by a policy of purchase. 

Mr. Lawrence (Liverpool, Abercromby) continued the debate, 
and was still speaking when midnight was reached, at which hour 
the debate stood adjourned. 


The adjourned debate was resumed on Wednesday, when 


Mr. Balfour (Manchester, E.) said : I was an interested auditor 
of the debate last night, and it may be convenient if I explain to 
the House the impression left upon my mind by that discussion. 
I gathered that in many parte of the House there was a strong 
and, indeed, a very clearly-expressed objection to much of the 
Government's proposal, and I quite recognise that in a Bill of this 
character we should be sacrificing more time than we have at our 
disposal if we were to attempt to force against such opposition 
the measure which my right hon. friend has introduced and so 
ably defended. I do not, however, think that this need be neces- 
rarily fatal to the further progress of the measure. I do not 
believe. as far as I am able to understand it, that there is any 
im ibility of smoothing away the difficulties which at first 
sight seem almost fatal to the further progress of the measure. I 
would suggest that. the best course the House can pursue is 
to accept the second reading of the Bill. If they are prepared to 
take that course my right hon. friend would at once move that it be 
referred to the Grand Committee. for, unless it can go betore that 
committee, there will be little chance of our being able to find 
time to pass it through the remaining stages. I shall not propose 
that motion for the Grand Committee this afternoon; I shall 
adjourn it, and I hope and believe it may be found possible to 
smooth away some of the difficulties which I have referred 
to. I think, if the Bill went before the Grand Committee it 
would go through the different stages without taxing the 
patience of the House or unduly drawing upon the time still 
at our disposal, If that course meets with the approbation of the 
House, as I hope it will, I trust that without further discussion 
they will consent to the second reading. I will then make a motion, 
and we should see whether we could carry out the remainder of the 
programme I have ventured to sketch to the House. It is 
better to make the motion that this Bill be referred to the Grand 
Committee now, because it is not possible to alter our course 
subsequently, and if after the second reading we say the com- 
mittee shall stand on such and such a day, that finally commits 
she House to discussing the Bill in committee of the whole House, 
und it is not possible, if we take that course, to subsequently 
nodify it. In my judgment to discuss this Bill in committee of 
she whole House is to give up all hope of passiog it in the course 
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797 


of the present session. I pope the House will adopt the course I 
now press upon them. If they do, we may have good hopp. that 
before the end of the session this Bill may become law. 

Mr. Stuart (Shoreditch, Hoxton) said he had listened with con- 
aternation to the statement of the right hon. gentleman. It meant 
nothing more nor less than the killing of this Bill for this session. 


Two committees had already exhaustively dealt with this question, 


and now it was to be referred to the Grand Committee. 

Mr. Balfour: It is only by this process of shortening the pro- 
cedure that we can pass the Bill. | 

Mr. Stuart said he was sorry to differ from the right hon. 
gentleman, and he hoped they should hear some protest against 
this proposal from the front Opposition bench. He also complained 
of the lobbying that had been going on about this Bill. Ib 
was of such a character that the House ought to repudiate it, and 
the best way in which they could repudiate it was to go on with 
the committee stage of this Bill in the whole House. 

Mr. Hanbury (Preston): It is impossible to give all the reasons 
for the course we have adopted to-day. Ithink the House gene- 
rally knows the great interest I take in this Bill, and I do firmly 


believe that the motion which has been made by the leader of the ' 


House is the very best way of endeavouring to pass this Bill this 
session. 


- 


Mr. Caldwell (Lanark, Mid.) asked whether, after a Bill bad . 


been sent to a committee, it was not possible for the House to 
order that committee to be discharged and to remit the Bill to the 


Grand Committee. 

The Speaker said that if the order were to stand on the paper 
for committee simply. it would be competent to move to discharge 
the order and substitute a notice of motion to send the Bill to a 
Standing Committee. 

Sir H. Campbell-Bannerman (Stirling Burghs) said the House 
had been taken by surprise by the announcement made. But he 
quite appreciated the difficulties that had arieen owing to the 
various interests involved and the strong opinions which prevailed 
in regard to the Bill. But, wishing well to the Bill, he accepted 
the declaration of the leader of the House that it was the full 
intention of the Government to proceed with the Bill, and that 


they had adopted this novel course to make the succees of the Bill : 


more certain. He hoped it was not to clear the boards for another 
Bill which had been announced and which might occupy a good 
deal of time. The Opposition would 
reference of this Bill to a committee if they thought it would 
be prejudicial to the interests of the Bill. But he accepted ‘the 
assurance of the leader of the House that that would not be the 
case. 

Mr. Balfour reminded the House that he said the great desire of 
the Government was to pass the Bill. It was the ordinary practice 
that a Bill of this kind should be referred to a Grand Committee. 

Mr. Labouchere said the leader of the House was under a mis- 
apprehension as to the scope of the opposition to the Bill. The 
proceedings on the Bill on Tuesday night were a perfect scandal. 
They had speeches from, amongst others, the right hon. member 
for London University, who was a trustee for the debenture- 
holders of the Telephone Company, and his speech, an hour in 
length, was intended to obstruct the Bill. 

Sir J. Lubbock said be was not trustee for the company but 
the debenture-holders, and he was not a shareholder in the 
company. 

Mr. Labouchere said the other speeches made from the 
Ministerial side were simply obstructive speeches, and he 
wondered the closure wae not moved. The same tactics would 
be pursued on report. Let the House decline to agree to the 
second reading unless the Bill were referred to an ordinary com- 
mittee and discussed on ite various stages in that House. 

After some remarks from Mr. Bartley (Islington, N.), the second 
reading was agreed to. 

Mr. Balfour moved that the Bill be referred to the Grand Com- 
mittee on Trade. 

On the motion of Mr. Laboucherc the debate on this motion was 
adjourned, 

[We are indebted to the Times for the above report.] 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling, and for the best solu- 
tion of any question we offer ten shillings. We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
oue side of the paper only, and should be kept as concise 


as possible, 


strongly oppose the 


~ 
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QUESTIONS. 

177. Describe a method of determining the efficiency of ocon- 
version of a small gas-engine driven dynamo, wound series 
or shunt, with change-over switch. The only apparatus 
available consists of voltmeter, ammeter, rope brake, speed 
counter, and tub with lead electrodes ?— L. 

178. Describe, giving detail sketches, of the best form of 
carbon brush gear for motors.—E. R. 


Question No. 171. Discuss the beat practical method of calcu- 
lating the size of cables required for transmitting energy 
to any specified distance by means of three-phase alter- 
nating currenta, the voltage at the generating end of line 
being known, and the maximum percentage loss of voltage 
allowable on the line being a fixed quantity. 


Best Answer to No. 171 (awarded 10s.).—Besides the 
ordinary continuous-current considerations there are two 
or three additional points that occur with alternating- 
current lines. Thus the alternating line has to carry a 
current corresponding to the apparent power transmitted 
— A — ) instead of the real power 

ower factor of the circuit 
used. The voltage drop is not merely the C R loss in the 
ohmic resistance of the line, but is increased by an addi- 
tional drop due to the inductive back voltage of the line. 
This addition is never very great, so that, except for long 
lines with the wires fixed widely apart and carrying large 
currents, it can be neglected, though some small margin 
should always be included for it in determining the 
permissible C R pis Then, as regards insulation, for 
the same effective voltage between lines or to earth the 
alternating line is subjected to a maximum pressure 
1:4 times as t as the continuous-current one. In 
practice, however, it is usual to neglect this consideration 
and put in the same insulation for a given effective voltage, 
whether continuous or alternating. Three-phase currents 
are usually transmitted by three wires of equal section. 
When, however, it becomes impossible to arrange the 
lamps, etc., so as to equally load each of the three phases, 
it is necessary to add a fourth wire (of smaller section than 
any of the other three) and to connect all the lamps 
between this neutral wire and one of the other three lines 
(see Fig. 1). Sometimes, instead of using a fourth wire, 


L amps 


Fie. 1. 


the neutral points are saga earthed everywhere. When 
the loads on the three phases are equal, the fourth wire 
will carry nothing, but as soon as one p requires more 
current than the others, the fourth wire carries the differ- 
ence, so that its section depends purely on the evenness 
with which it is possible to divide the load between the 
three phases, and must be determined separately for each 
case according to the circumstances. 

The required section for each of the three main lines can 
be determined in this way : 


1. Find the apparent watts to be transmitted by dividing 
the real watts required at the lamps, etc. By the known 

wer factor of the circuit (which will lie somewhere 
Ioan 'b and 1), one-third of this number of apparent 
watts will be the apparent watts per phase. 


2. Referring to Fig. 1, the voltage across each lamp is 
Line voltage, because the vectorial sum of the voltages 


J5 
over two such lamps as A and B must be equal to the line 
voltage, and the vectorial sum of two voltages differiug in 
phase by AE (as they do in this case) is / timee 
either voltage. Therefore, the current in each of the thres 
lines 

. Apparent watts per phase 


Line voltage *, 
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_ Total apparent watts 

Line voltage x /3 
This expression for the line current.is quite independent 
of the method of connecting the lampe, etc.—i.e., whether 
“star (as in Fig.1) or “ mesh” coupling is used, or whether 
the fourth line is used or not. 


5. Calling the line current C= 


or, 


Total apparent watts 

Line voltage x ./3 ` 
and the resistance of any one of the three lines R, the 
total watts lost are 3 C? R, and the volts lost in the ohmic 
resistance of each line are CR; or for a complete circuit 
consisting of two lines they are ,/ó C R (the vectorial sum 
of the volts lost in the two lines). From which the resist- 
ance of each line R= 


Permissible watts lost 


3 C? : 
ót Permissible drop in volts 
J5 C 


From which the size of the necessary mains can be obtained 
directly by the help of a wire table. It is worth noting 
that the percentage drop in volts is equal to the percentage 
of useful watts lost only when the power factor is 1, and 
is less for lower power factors. Also that for the same 

rcentage drop in volts the current density in three-phase 
ines is greater than in continuous-current lines in the ratio 


of 2: (V3 or 1°73). 
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Another method often used for calculating out three 
phase lines is to firat determine the size of wire necessary 
to transmit the required amount of actual energy as an 
ordinary continuous-current line with the same voltage 
between the lines, and then to multiply this section of 
wire by a constant to give the equivalent three-phase wire. 
The curves in Fig. 2 give such a constant in the form of 
the ratio 


Total weight of the three lines of the three-phase system 
Total weight of the two lines of the continuous-current 
system, 
for the two cases of equal watts lost and “equal drop 

in volts."—Q. 
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Answer to No. 171 (awarded 5s. ).—The following method 
may be used to calculate the cross-sectional area of the 
cables to be used under the conditions stated in the 
question : 

Let a=the cross-sectional area of one line in square 

inches; 
r= the resistance of one line; 
i- the current in the line of the system (virtual 
amperes ; | 
V=the voltage (virtual) at the generating end 
between the lines ; : 
K V =the permissible voltage drop (K being the 
maximum percentage drop) ; 
d — distance of transmission in miles; 
R= resistance of one mile of copper, one square 
inch in section. 
The power lost per line is evidently 
vr; 
and hence the total loss of power is 
Str., 

Now if the system be a “ mesh ” system, the current per 

limb of the “mesh” is i+ /3, and the total power 


developed per limb is 
Viz NS. 


And also if the system be a “star” system, the voltage 
between the ends of a branch of the star is V+ 4/2, while 
the current per branch is i, and hence the total power per 


limb is again 
Vix V3. 


Hence the part of this power lost in the line may be 
expressed, from the above, as 
K V ix V3. 
since a voltage K is required to send the current i 
through the lines only. 
As there are three lines, the total power lost is 3 K V i+ 
J 3, or J/3K Vi. 


Hence J3KVi-3ir 
and . K V= VN ir 
r=K V+ Si. 
But r=Rd+a 
Hence KV- /3t=Rd~+a, 
and a= JS8Rdi-K V. 


But all the quantities on the right hand are either con- 
stants or given quantities ; and hence the value of a, the 
sectional area of one of the three equal wires of the trans- 
mitting cables, is completely determined.— T. C. 


Question No. 172.—Describe, with sketches, some simple, 
accurate, and easily-made form of frequency meter. 

Best Answer to No. 178 (awarded 10s.).—The instrument 
depicted in Figs. 1 and 2 fulfils most of the conditions 
required by the question. It consists of a pliable steel 
strip, A B, capable of being moved backwards and forwards 
in the clamp, C, by means of a rack and pinion, to which is 
also attached a pointer moving over a graduated scale. At 
the end, A, of the strip there is an electromagnet, M, with 
a laminated core, which is connected up to the circuit 
whose frequency it is desired to ascertain. The distance of 
A from the clamp is varied until it is set into strong vibra- 
tion by the field of M, the point where this is a maximum 
being reached when A is of such a length that it vibrates 
with double the frequency of the current in A, and at this 
point a loud note is emitted. To ascertain more easily the 
exact position for maximum vibration, there is a pointer, 
P, capable of being set at such a distance that it just jars 
against A, when the latter’s oscillations are of greatest 
aa cec 

ig. 2 shows the commercial form of the instrument 
with a range extending from 40 to 150 - per second. 
The milled head at the top of the case is turned until a 
loud note is heard, when the frequency can be directly read 
off on the scale. The small nut at the side is for actuating 
the pointer, P, as explained above, when very accurate 
readings are desired ; the instrument, when the latter is 
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used, being correct within 3 per cent. The whole is enclosed 
in a polished wood box, about Sin. by din. by 3jin.,.and is 
about as simple and cheaply constructed an instrument as 
it is possible to obtain. Another good form, the theory of 
whose working is rather more involved, is shown in Fig. 3. 

Ita working depends upon the fact that the heat generated 
by hysteresis in a wire etited by an alternating current 
is proportional to the frequency of the latter. It consists 
of a fine steel wire, F, lying in the field of the solenoid, M; 
one end is rigidly attached to R, while the other is fastened 
to the lever, L, and pivoted at P. The wire is thus kept 
stretched by means of the spiral spring, S. 

A reflecting prism is attached to L at its fulcrum, and 
by means of a telescope and suitably arranged scale the 
amount of rotation of L, and thus the extension of the 
wire, is determined. 


Fic |. 


^4? 
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This instrument is more suitable for currents of relatively 
high frequency, as the inaccuracies caused by eddy currents 
at lower periodicities are considerable. There are many 
other forms of meter to be obtained depending upon a 
variety of principles, a very good one consisting of a 
simple synchronous motor brought into phase by means of 
a small handle and suitable gearing, the frequency being 
then read off by an ordinary tachometer or other speed 
counter; but for all practical purposes the one shown in 
Figs. 1 and 2 is the most preferable.—H. F. S. B. 


Answer to No. 172 (awarded &s.).—The following meter, 
the principle of which is due to Prof. Ayrton, satisfies all 
the conditions demanded by the question. Its accuracy is 
well within one-tenth per cent., the materials required to 
make it cost only a few shillings, and it can be put together 
by any unskilled mechanic. In Fig. 1 all the apparatus is 
shown. LK is a steel wire securely fastened at C and 
passing over a pulley at K. The tension of the wire can 
be measured by the spring balance, E, and the tension can 
be varied by putting weights on the pan, F. For low 
frequencies (30 to 100) a No. 24 steel wire is very suitable, 
but for very high frequencies & thinner wire is desirable. 
R is a bunch of jon wires well rusted and wrapped round with 
one or two hundred turns of No. 18 copper wire. This alter- 
nating-current electromagnet is aetuated from the mains, 
A and B, the frequency of the current in which is to be 
measured. It is placed close to the wire, and the weights 
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on F are adjusted until it gives out a loud note. The 
tension at which it does this is very sharply defined, a 
slight increase or diminution of the tension stopping the 
vibrations, and consequently the note. In getting the tension 
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WO 
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Fig. I. 


we have to add on the weight of the spring balance, E, to the 
reading on it. If this tension be in pounds weight we 
have to multiply it by 453:6 x 981 in order to get it to 
dynes. Let the tension in dynes of the wire be T when it 
is sounding its fundamental note (1) in Fig. 2, and let m 


$. 
Fic. 2. 
be the mass in grammes of 1cm. length of the wire, then 
ES T T where l is the length of the 
al m 


wire in centimetres from L to K. When the wire is 
vibrating as in 2 (Fig. 2), the note is the octave, and the 


the frequency equals 


frequency is given by be : Similarly, when it vibrates 
as in 3 (Fig. 2), the frequency is N = In general, 


when it vibrates in n segments the frequency is 4] E a 
J. C. R. 


CARDIFF. 


A meeting of the Cardiff Lighting and Electrical Committee 
was held on Tuesday, when Mr. W. Evans presided. At the 
previous meeting the committee recommended that the most 
experienced fitter in the employ of the Corporation be engaged on 
trial as an electrician in the place of Mr. Phillips, who has resigned 
through ill-health, but, on the motion of Alderman Carey, the 
question was referred back for further consideration. 

In reply to Mr. Fox, the Electrical Engineer (Mr. Appelbee) 
stated that he had not acted upon the resolution of the committee. 
He had waited for the confirmation of the Council, 
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The Chairman asked Mr. Appelbee if he was still of the opinion 
that there was not a fitter at the works capable of doing an 
electrician’s work. 

Mr. Appelbee: I am still of the same opinion. : 

Mr. Lewis Morgan: As it is the wish of the committee that this 
fitter (Mr. Melhuish) should be tried for a month you should tes 
him, and give bim some advice. 

Mr. Appelbee: I have talked to the man. 

Mr. Morgan: When? 

Mr. Appelbee: Two or three days after the last committee 
meeting. 

Mr. Fox: Did you let him know that he was suppoeed to get : 
month on trial? 

Mr. Appelbee: I think the man knew perfectly well. 

Mr. Morgan: I want to know whether you have taken the 
slightest trouble to see whether this man is competent for the 
position we wish to put him in. 

Mr. Appelbee : I know the man is not competent. 

Mr. Morgan: How do you know? 

Mr. Appelbee: Because he has had no training. 

In answer to further questions, Mr. Appelbee said he could not 
remember when it was that he told Melhuish of the decision ef the 
committee. 

Mr. Morgan: Was it the Saturday before the Council meeting’ 

Mr. Appelbee: I cannot say. 

Mr. Good: Oh, nonsense. 

Mr. Morgan: Did you tell him to say he would not accept the 
poeition, if appointed. 

Mr. Appelbee: I recommended him not to. 

The Chairman: Why? 

Mr. Appelbee: Because I think he is not suitable for the job; 
he will be more comfortable where he is. 

Mr. Morgan: Why should he not get on in other work ? 

Mr. Appelbee: Why should not a fitter become a boilermaker, 
or a boilermaker an engineer ? 

Mr. Morgan: If you are wishful for him to get on, don’t yon 
think the first step you should take would be to help him ? 

Mr. Appelbee: I don’t know that I am wishful for him to 
get on. 

Mr. Morgan: Why? 

Mr. Appelbee: I want the same peace of mind there, and I 
would not get it if I appointed a man who is not fit for the work. 

Mr. Morgan told Mr. Appelbee that it was his duty to carry 
out the instructions of the committee; they would take the 
responsibility. 

Mr. Appelbee: Thank you. 
bility for what the man does. 

Mr. Morgan: The committee ask you to assist this man and 
give him a month’s trial, to know whether, with a little training, 

e will be efficient for the position. 

Mr. Appelbee : I have no objection to let the man have the rua 
of the place for a month, and to answer him any queetions he 
asks me. ü 

The Chairman: That is not what the committee require. They 
don’t want the man to have the run of the place, but they want 
you to assist him. 

In reply to Mr. Fox, Mr. Appelbee stated that Mr. Ruddock, 
who was mentioned for the position, was an electrical as well a 
a mechanical engineer, and had been running machinery at Bath 
He thought a mechanic with electrical knowledge was the bes: 
man to appoint. Melhuish had been dismissed by the Corporation 
and then reinstated. 

Mr. Morgan: Why? 

Mr. Appelbee: Because he made false statements. 

Mr. Good: No, no ; I deny that. 

Mr. Fox: He was dismissed (with others) because the com- 
mittee were not cognieant of the whole of the facte. 

Mr. Morgan: Has there been a little feeling between you and 
Melhuish ? 

Mr. Appelbee: None whatever. 

Mr. Morgan: Since last meeting have you spoken to him in a 
friendly way? 

Mr. Appelbee: Yes. 

Mr. Morgan: As often as before ? 

Mr. Appelbee: No; I don't suppose I have, because I have not 
udi in the works so much. I was away nearly the whole of last 
week. 

Mr. Morgan: Is he a useful sort of man? 

Mr. Appelbee: Yes, in his trade, 

Mr. Morgan: Has he offered to work overtime to learn the duties 
required of him in the position of electrician ? 

Mr. Appelbee: No; I would be very pleased to see him there 
if he would come. 

Mr. Morgan: Why didn’t you tell him that the committee 
desired to appoint him to the position ? . 

Mr. Appelbee: It is not my duty, as I understand it, to carry 
out the recommendations of a committee before they are confirmed. 

Mr. Morgan: That is quite right, but I am told you have takec 
& lot of trouble with men that you want to get on. 

On the motion of Mr. Fox, seconded by Mr. Morgan, the com 
mittee reaffirmed their previous recommendation to the Council te 
appoint Melhuish as electrical engineer on a month's trial, and 
Mr. Applebee was requested to give him any reasonable assistance 

Mr. Appelbee: Do you want this man to start before tbe neri 
Council meeting. 

Mr. Morgan: No. You know the feeling of this committee 
and if you have no feeling against the man you will give him some 
assistance before the Council meeting. 

Mr. Good again denied that Melhuish had been dismissed to 
making false stetemente. All that was said against him was tès: 


That abeolves me of all responsi- 
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he made mountains out of molehills. It was a serious thing for 
a man to say that he was dismissed for making false statements, 
and he (Mr. Good) was prepared to move a resolution condemning 
Mr. Appelbee for making such a charge. 

The Chairman: I think we had better let that drop. 

Mr. Good said Mr. Appelbee desired to disobey the instructions 
of the committee. 

The Chairman replied that he was within his rights in not 
appointing the man before the meeting of the Council. 


The above report is from the Western Mail, and needs 
little comment, the whole matter resolving itself into the 
question as to whether the chief engineer is to be allowed 
to choose his own tools or not. 


SOUTHPORT ELECTRICITY WORKS. 


The following is the annual report of Mr. C. D. Taite, 
borough electrical engineer, on the working ot the elec- 
tricity station, for the year ending March 31, 1899, and is 
addressed to the chairman and members of the Electricity 
Committee : 


Gentlemen, —I have the honour of laying before you herewith 
my third annual report on the working of the electricity estate. 
During the period under review the pragress has been remarkable, 
completely eclipsing as it does the progress made in any preceding 
year since the commencement of supply. Before, however, calling 
your attention to the figures tabulated in the schedules at the end 
of the report, it will be useful to briefly review the extensions which 
have taken place during the past year, well Jas the working of 
each branch of the estate. 

Boiler-House,—' Two additional boilers, both of them manu- 
factured by Meesrs. Tinker, Shenton, and Co., of Hyde. have been 
installed, making the full complement of six boilers for which the 
boiler-house was designed. Plans are now in hand for extending 
both the boiler-house and engine-room to accommodate the new 
plant which will have to be put down to meet next year’s demand. 
During the autumn Sandy Brook, the source from which the 
water supply is obtained, became contaminated with sea-water, 
owing to the high tides following on a dry summer. The aalt 
water was fed into the boilers, causing a thick deposit on the 
bottom and on the furnace tubes of No. 4 boiler in particular. 
Eventually the tubes of thie boiler collapsed, though fortunately 
no fracture occurred. After a thorough examination by the 
Manchester Steam Users’ Association, with whom the boilers are 
insured, the damaged tubes were replaced, the boiler being again 
under steam about Christmas, since when it has been working 
satisfactorily. Precautions have been taken to prevent a recur- 
rence of a similar accident, the water being tested every day. 
After the salt in the water was discovered, the boilers were fed 
from the Southport Waterworks Company's maine. The cost of 
this supply is, however, quite prohibitive for general working, 
being at the rate of nearly £1 a day. When the reservoir which 
is pow under construction is completed, an absolutely reliable 
supply of water will be available, and it is anticipated that not 
only will the general quality be much sofcer, but it will be 
to a large extent, at any rate, free from the mineral and 
vegetable constituents which detract from the value of the 
water drawn direct from the stream. Superheaters have been 
fixed to the two new boilers, and there is evidence that 
they have effected very considerable economy. This is seen 
in the great reduction in the cost of coal per unit sold, a 
reduction brought about in the face of an increase of nearly 
5 per cent. in the price of coal. Inasmuch as the price of fuel in 
many districts has now advanced as much as 20 to 25 per cent., 
it is particularly gratifying to find that the efforts made to keep 
down the expenses on coal account are being attended with such 
conspicuous success. 

Engine-Room.—The main switchboard has been doubled, and 
now consists of 20 panels; the two middle panels have been so 
arranged as to render it possible to divide the board into two 
separate and complete boards without interfering with the 
continuity of supply; the two halves can be synchronised 
together again as soon as the necessity for working them 
separately has passed. The whole of the work was accom- 

lished with only two or three hours’ cessation in the supply. 

he engines and alternators have been kept in excellent condition, 
as teatified by the manner in which the three larger machines have 
worked together night afcer night on the town mains without a 
hitch. The rope-driven plant has only been used on rare occasions 
Bince last October, when it became too small for even the day load. 
By disposing of it you render available for other machinery a 
valuable epace of 40ft. square. It is ultimately proposed to instal 
in this space three macnines for electric traction of a combined 
output of 1,000 h.p., as against the 250 h.p. at present generated 
by the other machinery. The erection of a plant of 1,000 i. h. p., with 
an electrical output of 600 kw., is now in progrees, and will shortly 
be completed. Allowing for the sale of the rope-driven plant, you 
will then have machinery of a total capacity of 2,000 i.h.p., and 
capable of generating 1,150 kw. per hour. An extension of the 
buildings, rendered necessary by the ever-increasing demand for 
light, is also in hand. It is estimated that they will accommodate 
some 4,000 h. p. or 5,000 h. p. The ‘rectifiers continue to run 
gatisfactorily, 


Distribution.—I have once again the pleasure of recording almost 
complete immunity from troubles in connection with the cable 
system. There have been no failures at all on any of the cables, 
the two or three mishaps which have occurred being confined to 
local circuits, and being caused by the overloading of trans- 
formers, coupled with the appearance of moisture inside the 
transformer cases. With the great increase in the number of 
sub- stations, and the consequent removal of the underground 
transformers, the liability to breakdown is being constantly 
diminished, the difficulties with moisture being removed, and 
inspection being rendered so much easier. During the year four 
naw sub-stations have been built and equipped, three being in 
Lord-street, in conjunction with the cabstands in Eastbank-streeb, 
Hill-street, and Union-etreet. The fourth has been built in a 
corner of the cellar of the gas offices in Eastbank-street. All have 
been thoroughly equipped with modern switch gear, and are found 
to be very convenient. Two new feeders from the works to the 
town were laid last summer, together with pilot wires for indicat- 
ing the pressure in the various parte of the town. After being 
laid the feeders were tested up to 10,000 volta, and in no case was 
there any failure. They have been working regularly since last 
August. The rapid increase in the number of consumers has 
rendered it necessary to order two additional feeders in antici- 

tion of the coming winter. A contract for these has 
besa placed, and they will shortly be laid. A duplicate 
high-tension supply is now available in all the sub-stations 
in Lord-street, and also in the majority of the others, 
by means of a ring main. The low-tension networks have 
been further subdivided, so that a faulty section can be easily 
disconnected. Several more consumers have been changed over 
to the higher pressure, and it is pleasing to note how great a 
number of the new applications come from residential houses, 
Few new houses in the best residential districts are now built 
without being wired at the same time, and there are encouraging 
signs that the smaller houses will soon follow euit. New shops in 
the centre of the town are almost invariably wired as they are 
built, and a better job is thereby obtained. Existing consumers 
cannot be too careful in remembering that the greater the number 
of new connections the more rapid will be the redactions in price. 
Distributing cables have been laid in the following streets: Park- 
road, Preston-road. Rawlinson-road, Leyland-road (part), Lathom- 
road (part), Queen’s-road, Hoghton- street, Church-street, Union- 
street, Derby-road (part), ory cut Duke-street, Part- 
street (part), Talbot-street (part), Cross-street (part). There are 
now about 35 miles of cable laid—viz.: ‘3 low-tension cable, 
6,230 yards; 2 low-tension cable, 600 yards; ‘1 low-tension cable, 
15,800 yards; ‘1 high-tension cable, 12,900 yards; 7/16 high-tension 
cable, 6,570 yards ; arc mains, 11,500 yards ; services, 8,000 yards. 


Street Arc Lighting.—There are no extensions tu record in this 
branch of the undertaking, but the arc lamps already installed 
continue to work satisfactorily. 

Wiring. —That the hire-purchase system of wiring inaugurated 
two years ago is beginning to be appreciated and understood is 
shown by the fact that 29 contracts have been entered into and 
carried out, as against 13 last year. The value of the work has 
increased from £590 to £932. Several persons have availed them- 
selves of the system in order to obtain the benefit of the advice of 
your staff, and upon the completion of the work they have paid 
cash for the whole. Further, there is no doubt that, apart from 
the comparatively small number of contracts undertaken, the 
extra supervision which has been given has been the means of 
improving the general standard of wiring throughout the town. 


Criticism of Annual Returns,—From a financial point of view the 
year just closed has been a highly successful one. A net profit of 
£2,027 has been earned, as againat a profit of £643 on the previous 
year’s working, being an increase of £1,384. The gross profit— 
i. e., the balance left after paying working costs but before meeting 
the capital charges — is £5,561, equivalent to a return of 8°08 per 
cent. on the capital invested at the end of the year. Of this sum 
£1,920 is required for the interest on loans, while £1,613 is the 
contribution towards the sinking fund. This fund now stands at 
£4,636, being the amount paid in redemption of capital. The 
surplus of £2,027 has been appropriated as follows : £630 in aid of 
rates, £203 to wipe off disallowances of Local Government Board, 
£1,204 reduction of capital. The increase in the sale of electricity 
is very satisfactory, the unita sold to ordinary consumers having 
risen from 291,277 to 501,005, being an increase of 72 per cent. 
The total unite sold have advanced from 376,490 to 589,350, and 
the net income from £6 350 to £9,119. "The total working costa 
have at the same time increased only £706—viz.. from £2,852 
to £3,558. In other worde, the additional 212,860 unite have 
been generated at an additional cost of £706, or ‘79d. per 
unit. It has been customary when making this annual state- 
ment to compare the Southport returns with the returns of 
other municipalities employing & similar system of generation. 
As, however, the results obtained this year have so far 
improved upon the reeults obtained during preceding years 
tbat the Southport electricity works now lead the way as 
regards economy amongst similar works, I have thought ib 
advisable to include for the sake of comparison not only alter- 
nating-current stations, but also those working on the continuous- 
current system, the former being printed in larger type. Both 
companies and municipalities are included in the list, which there- 
fore contains the pick of the electrical undertakings in the United 
Kingdom. Only 30 of the most economical towns are tabulated, 
all the 68 remainder being run at a higher coet per unit. It is 
satisfactory to note that out of a total of 98 undertakings South- 
port ranks third in economy, being passed tf by Edinburgh and 
Bradford, in both of which towns the output is considerably morg 
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than double than obtained here. The latter of the two places is 
assisted by its tramway load, and by the great number of motors 
connected to its mains, while Edinburgh has more atreet-lighting 
than any other town in the kingdom. Both are supplied on the 
continuous-current system. The most important reduction appears 
to me to be in the item for fuel. Last year this stood at ‘40d. ; it 
has now been brought down to 31d. per unit sold, although the 
ice of coal increased during the year above 4 percent. The total 
improvement is, therefore, not less than 25 per cent., and may be 
traced to the following causes; (a) improved load factor; (b) 
economical plant; (c) use of superheaters ; (d) careful firing. As 
additional euperbeaters are being installed, and as the load factor 
is continually improving, still better results might be looked for if 
only the price of fuel remained stationary. As, however, that is 
more tban can be hoped for, it is probable that under the circum- 
stances the increase in the cost of coal will about counterbalance 
the further economy expected from the use of additional steam- 
saving apparatus. The other items do not call for any special 
comment, though it may be noted that in spite of the increased 
output there is no great increase in the wages account, owing to 
the very reliable character of the plant installed. The repairs 
item likewise vu y within very reasonable limite. Referring to 
Schedule C, it will be seen that the average price obtained from 
rivate consumers is 407d. You have already decided on a 
urther reduction in price from July 1, when the maximum rate will 
be 6d. per unit ine of 7d. The number of consumers has increased 
during the year by nearly 200, while over 10,000 lampe have been 
added to the mains, bringing the total number now connected up 
to 36,147. As applicatione continue to come in at a satisfactory 
rate, there is every reason to hope that these figures may be 
equalled, if not exceeded, during the present year. 


REVENUE ACCOUNT. 


Expenditure. £ ad. 
Generation of Electricity. 
Coal or other fuel, including dues, 
carriage, unloading, storing, and all 
expenses of placing the same on the 
WOOD MEE £781 7 10 
Oil, waste, water, and engine-room 
err ð, ree oor eta 222 3 6 
Wages at generating station 1,002 8 6 
Repairs and maintenance: buildings, 
6. Is. 9d.; engines and boilers, 
£190. 178. 1ld.; alternators, dynamos, 
and exciters, £1. 3s. 2d................... 238 2 10 
——————— 2,244 2 8 
Distribution of Electricity. 
Wages and other remuneration to lines- 
men, fitters, and labourers ..... ... sis 134 8 6 
Repairs and maintenance of mains 56 15 11 
Repeirs, maintenance, and renewals of 
transformers, meters, switches, fuses, 
and other apparatus on consumers’ 
premises — 72 9 6 
— 263 13 11 
Public Lamps. 
Attendance and repair ss... — 201 16 10 
Rene walk. Z . E 61 4 11 
— — 263 1 9 
Rents, Rates, and Taxes. 
Rents pay able seoses 211 2 0 
Rates and taxes o 65 0 8 
276 2 8 
Management Expenses. 
Salaries—Engineer’s department....... . 300 0 0 
, o oe torts cnvens 92 2 6 
General office................. ce cerne 45 0 0 
Stationery and printing 102 3 6 
General establishment charges............ 143 6 1l 
Cooking apparatus ...... . ccce 20 0 0 
Interest on deposits 0 4 0 
Bank commission 10 3 0 
— 712 1911 
Special Charges. 
Insurance ee coedisver si 1 36 12 9 
Law expenses ............eeeen q 24 17 2 
61 9 11 
3,821 10 10 
Gross profit carried to net revenue account ...... 5,561 0 9 
£9,382 11 7 
Income. £ s.d. 
Sale of current per meter at 7d. per B. T.U. ............ 5.081 12 11 
si is T 4d. „ naa 2, 323 6 8 
" " js 2d. W 1,558 16 8 
n 9s " under contract  ........... 8 9 3 
8,972 5 6 
Less discounts, £397. 158. 5d.; bad debts and 
allowances, £72. 198. lld. ................ nes 470 15 4 
8,501 10 2 
Street-lighting .................. — €—Á— . 840 0 0 
Rental of meters and transformers ..................... s 9 6 
Moiety of premiums . .. m 11 11 11 
£9,382 11 7 


WOLVERHAMPTON ELECTRICITY ACCOUNTS. 


The following is the report of the Lighting Committee, 
togetber with an abstract of the accounts for the year 
ended March 21 : 


Your committee are pleased to report that the operations of 
the year have again been successful. From the accounte it will 
be seen that a profit of £1,004. 5s. 10d. has been made, after 
payment of interest and sinking fund charges. Of this amount 
£588. Os. 6d. has been applied to clear the deficiency on the 
working of the previous years, and the department has now in 
hand a sum of £416. 5s. 4d., which it is propcer to carry forward 
to revenue account for next year's working. In presenting this 
report, your committee desire to call attention to the satisfactory 
growth of the undertaking, the number of consumers, the number 
of lampe connected, and the amount of electricity sold since the 
commencement of supply being as follows : 


Year Con- Per cent. Lamps Per cent. Units Per cent. 
Car sumers increase. connected. increase. sold. increase. 
l.. l3 .. — . 8,941 — .. 191.701. — 
2... 154 36 11,307 26 224,709 .. 172 
3... 208 ... 35 14,151 252 291,233 ... 29:55 
4... 276 . 32˙7 19,932 40:8 371,830 27:5 
Financial Result. 

£ s. d. E B. d. 

First year and three months Loss 1, 403 9 3 — 
Second year Profit — 225 14 5 
Third year Profit — 589 14 4 
Fourth yea eessen. Profit .. 1,004 5 10 
£1,403 9 3 £1,819 14 7 


There are satisfactory signs that this progress will be continued, 
and electricity, as an artificial illuminant, is gradually becoming 
more popular in the town. There is now a demand arising in the 
better residential districts, to meet which your committee are 
extending their area of supply. Ib is interesting to note that 
many of the large new buildings erected in the town are being 
lighted electrically from the Corporation mains, prominent among 
these being the two new factors’ warehouses and offices in Fryer- 
street, belonging to Messrs. T. W. and J. Walker and Messrs. 
John Shaw and Sons, and there is every probability of the 
negotiations now pending with Mesers. Chubb for the electric 
lighting end supply of electric power for their new premises being 
brought to a successful issue. Up to the present date, two altera- 
tions have been made in the tariff charged to consumers. The 
first of these resulted in 71 customers out of a total of 164 (or 


43 per cent.), obtaining a rebate. The second alteration has 
resu 


ted in 176 out of a total of 267 (or 65 per cent.), obtaining a 
rebate. The average price paid by the consumers for lighting 


during bbe past year was 5 24d. per unit, and for power and heat 
l7d. per unit. The object of the committee in effecting these 
alterations has been to encou the use of electric ligh 
by those ple who use artificial light for periods of se 
hours daily, and also to prenda shopkeepers to extend the 
light into the back part of their shops and residential quarters, 
many shopkeepers only using the light in their windows. Your 
committee are desirous of expressing their ret at the two 
breakdowns of electric light which have occurred during the pest 
12 months, and to assure the Council and their consumers that 
every precaution is being taken to avoid a recurrence of a similar 
mishap. At the same time they would point out that it is not to 
be assumed tnat Wolverhampton is the only town in the country 
in which breakdowns have occurred, and it may be instanced that 
on the occasion during the same week in which the firet break. 
down occurred last October, that not less than six towns in various 
parts of the country had similar failures, including even such old- 
established stations as Brighton and Manchester. Your committee 
take this opportunity of stating that in their opinion none of 
theee breakdowns are in any way attributable to neglect or mis- 
management on the part of their staff, but that a certain.risk of 
accident is inseparable from the high-tension continuous-current 
R dep The conversion of the system to the three-wire principle, 
the expenditure for which was recently sanctioned by the Council, 
will, when complete, provide euch an amount of spare plant and 
electrical storage as will enormously reduce the possibility of 
further breakdowns, | 
REVENUE ACCOUNT. 
Expenditure. 

Generation of Electricity. 

£950 9 7 


waste, water, 
jl. eec 
Wages at generating station .... - 
Repairs and maintenance, as follows : 
Dip. CT 
Engines, boilers, transformers, other 
machinery and plant..................... 
— — 2,55719 9 
Distribution of Electricity. 
Repairs and maintenance of mains ...... 511 2 
Ditto of meters, switchee, etc. ............ 0 15 10 
Ditto of apparatus at distributing 
BUALIONS ND D, 19 9 3 


Public Lampe. 


25 16 3 
Attending, repairs, and carbons........................... 218 1 l 
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Rente, Rates, and Taxes. 


lll eec" 0 1 0 
Rates and taxes . . . 132 18 4 
132 19 4 
Management Expenses. 
Salaries—Engineer’s department and 
collector o... ae neesesesosssesssssossee 713 15 2 
Ditto, accountant’s staff (proportion) ... 50 0 O0 
Stationery, printing, and advertising... 9216 5 
Cost of management of proportion of 
Corporation 3 per cent. stock.. ......... 31 16 5 
General establishment charges 129 7 6 
— — 1.017 15 6 
Law and parliamentary charges 22 6 0 
Special Charges. 
Insurances, eto Di . . q 134 0 4 
Bad dsbtiis oer cecus xad eco ivi " 12 18 1 
4,121 17 1 
Balance carried to net revenue account. 3,036 14 5 
£7,758 11 
Income. 
Sale of current per meter : £ s.d. 
Ab 6d. per Board of Trade unit.. .. ... 5,408 13 6 
„ 3d. ‘i "ME Ue 911 17 0 
», 2d. T . EUER BOUE 11 15 0 
», Id. vi "c 2 11 10 
Ditto, ur der contract.. ..............s see cerne 110 0 
6,336 7 4 
Public lighting (street lamp) . ę . 1,275 0 0 
Rental of meters, eto . 138 16 0 
Works executed on account of customers 8 8 2 
£7,758 11 6 


BALANCE-SHEET. 
Liabilities. £ s. d. 
Redeemable stock Wolverhampton Corporation 
3 per cent. stock, £32,314. 16s. 11d.; less amount 
appropriated for extinction of stock in loans fund, 


r y EEeÉ: e EXP rea 27,796 6 10 
Sundry creditors at March 31, 1899 ..................... 564 5 10 
Cash balance, March 31, 1899, due to treasurer ...... 16,159 18 3 

44,520 10 11 
Surplus—loans repaid out of revenue, £806. 138. 8d. ; 
loans fund contributions from revenue with 
accumulations to March 31, 1899, £4,518. 10s. 1d. 5,325 3 9 
49,845 14 8 
Sundry creditors at March 31, 1899 ..................... 330 2 7 
Sundry consumers’ deposits . 70 0 
Interest accrued, but not paid at March 31, 1899 ... 111 11 0 
Cash balance, March 31, 1899, due to treasurer ...... 2,351 14 7 
Net revenue account—balance, profit for year ended 
March 31, 1899, £1.004. 5a. 10d.; less deficiency 
to March 31, 1898, £588. Os. Gdũddd .. 416 5 4 
£53,002 8 2 
Assets. : £ s.d. 
Capital expenditure, as per capital account.......... . 49,429 18 5 
Cost of issue of stock, as per capital account ......... 403 18 9 
49,833 17 2 
Sundry debtors at March 31, 1899......... .............. 11 17 6 
49,845 14 8 
Stores on hand, March 31, 1899: coal, £33. 9s. 6d.; 

oils, waste, etc., £66. lls. 2d. ; general, £80. 

14s. dd. ...... "nor ¼— ee 180 15 1 
Sundry debtors for current supplied to March 31, 

1899, £3,012. 15e. 11d.; other debtors, £23. 2s 6d. 3.035 18 5 

£53,062 8 2 
STATEMENT OF ELECTRICITY GENERATED, SOLD, ETC. 
Quantity generated in B.T. units . . ẽ . 470, 836 
Public lampe ................. ... 80,443 
Quantity waf By contrac i . 60 371, 830 
Private consumers by meter.. 291, 327 
Quantity used on work 2 4,051 
Total quantity accounted for ons 375,811 
Quantity not accounted foouõuͥuy&uᷓ e 94,955 
Number of public lamps e E 51 
Total maximum supply demanded .............................. 19 932 


LEGAL INTELLIGENCE. 


THE BRISTOL TRAMWAYS AND CARRIAGE COMPANY, 
LIMITED v. THE NATIONAL TELEPHONE COMPANY, 
LIMITED. 

This was the trial of an action heard on affidavit evidence 
brought by a ans company to restrain the National Tele- 
pbone Company from laying telephone wires in the street, in such 
manner as to disturb their tramways, without the leave of the 


plaintiffs, and was heard in the High Court of Justice (Chancery 
Division) before Mr. Justice North. The question between the 
parties depended on the construction of clauses in the Telegraph 
Actes, 1863 and 1878, and the Tramways Act, 1870. The plaintiffs 
are the owners of an extensive system of tramways in the city of 
Bristol and neighbourhood, some worked by horse power, some by 
electricity. The defendant company are liceneed from the Post- 
master-General under power to grant licensee conferred by the 
Telegraph Act, 1892. This action relates to the breaking up of 
the road in St. Augustine Bridge, an open space which is the 
centre of the tramway system in the city of Bristol. The 
Telegraph Act, 1863, provides that telegraphs are not 
to be placed along a street without the consent of the 
body having the control of the street, and by Section 13 
ib provided that where a street is maintainable by a 
landowner or other person not the road authority his consent is 
also necessary. Section 28 of the Tramways Act, 1870, throws 
the burden of repairing streets between and immediately by the 
side of the lines of a tramway on tramway companies. Section 32 
enacts: '' Nothing in this Act shall take away or abridge any 
power to open or break up any road along or across which any 
tramway is laid, or any other pores vested in any local authority 
or road authority for any of the purposes for which such authority 
is respectively constituted, or in any company, body, or person 
for the purpose of laying down, repairing, altering, or removing 
any pipe for the supply of gas or water, or any tubes, wires, or 
apparatus for n or other purposes, but in the exercise of 
such power every such local authority, road authority, company, 
body, or pereon shall be subject to certain restrictions.” By the 
Telegraph Act, 1878, provision is made that where a body or 
person has power to refuse consent to the Postmaster-General 
placing a telegraph line over or under a street or certain other 
places, the Postmaster-General can require consent to be given 
on terms to be fixed by arbitration in manner provided by the Act. 

Mr. C. A. Cripps, Q C., Mr. Stewart Smith, and Mr. Pepys, 
for the plaintiff company, argued that the defendants had no 
power to interfere with the street under the tramways without 
the consent of the tramway company ; that even if they had the 
power to compel such consent under the provisions of the Tele- 
graph Act of 1878 in favour of the Postmaster-General, they could 
not do so in a summary manner. 

Mr. Swinfen Eady, q. C., and Mr. Roskill contra. 

Mr. Justice North, having referred to the section of the Acte 
mentioned above, said he came to the conclusion that by reason of 
the saving clause of Section 32 of the Tramways Act, 1870, it was 
not necessary for the Telephone 5 to get the consent of the 
tramway company before breaking up the street where the tram- 
way was in order to lay their telephone wires. In the result, he 
dismissed the act ion.— The Times. 


THE BREAKING OF A LEEDS TRAMCAR TROLLEY. 


In the Queen's Bench Division on the 19th inst. Mr. Justice 
Bruce resumed the hearing of the action brought by Mr. Black- 
well, of London, against Mesers. Greenwood and Batley, Albion 
Works, Leeds, to recover £608, the price of trolley standards and 
other goods supplied for the electric tramway of the Leeds 
Corporation. 

The defendants, it was stated, had contracted with the Cor- 
poration to supply trolley standards for the cars, and these they had 
obtained from the plaintiff. In August, 1897, one of the standards 
broke, injuring three passengers, and the Corporation was held 
liable for damages. They in turn claimed and received the 
amount, £525, including costs, from Messrs, Greenwood and 
Batley, who now counterclaimed the sum from the plaiatiff. 

Mr. Blackwell denied that the trolley standard was nob of 
adequate strength, and pleaded that the fracture was due to 
abnormal and excessive preesure, or to a collision prior to the date 
of breakage. 

His Lordship reserved judgment. 


DAMAGES TO A SUBMARINE CABLE. 


The case of the Eastern Extension, Australasia, and China 
Telegraph Company v. Weir, which came before Mr. Justice 
Bigham in the Queen's Bench Division on Wednesday, was an 
action brought against the defendants as owners of the 
ss. “Oatlands” to recover damages for injuries done to a sub- 
mare cable in the Straits of Bali in order to get the ship's anchor 
clear. 

Mr. Joseph Walton, Q.C., for the plaintiffs, stated that his 
Lordship would not be troubled with the case, as the parties 
had arrived at a settlement, the defendants having consented to 
judgment against them for £500 and costs. Counsel added that 
the plaintiffs had felt it their duty to press the claim as a warning 
to masters of ships that they must use proper care to avoid injuring 
telegraph cablee, in the safety of which nob only the company 
but the general public were largely interested. Judgment was 
given for the plaintiffs accordingly.— Financial Times. 


COMPANIES’ MEETINGS AND REPORTS. 


SOUTH STAFFORDSHIRE TRAMWAYS COMPANY. 


The ninth ordinary general meeting was held on Monday ab the 
Cannon-street Hotel, Mr. W. 8. I. Schuster preeiding. 
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The Chairman, in moving the adoption of the report, which 
was adopted, said that the tfamways were progressing satisfac- 
torily. The repaire to the permanent way had cost £730 in 
1895, £1,293 in 1896, £2,369 in 1897, and £2 466 in 1898. A 
dividend of £2. 7ə. per cent. on the 6 per cent. preference 
shares was declared. The Bill before Parliament concerning the 
Company which was promoted by the British Electric Traction 
Company, Limited, in the Company’s name, had now passed the 
committee of the House of Lords in a very different shape to 
that which was approved by the shareholders at the Wharncliffe 
meeting. In consequence of opposition on the part of the local 
authorities, the whole of the purchase clauses in the Bill affect- 
ing those authorities had been struck out, and it was now, to 
put the matter shortly, a Bill authorising the Company to grant 
a lease to the electric company and to increase the borrowing 
powers of the tramways company, It transpired in the evidence 
on the Bill in committee that the electric company had been 
approaching one local authority and making arrangements 
whereby the latter was to exercise its right of purchase and 
then grant a lease direct to the electric company. If this took 
place with the other authorities it would become a serious 
matter for the Company. 

A resolution was unanimously passed authorising the directors 
to call a special meeting at their convenience at an early date to 
discuss the position of the shareholders. ; 


NERNST ELECTRIC LIGHT, LIMITED. 


The statutory meeting of the sbareholders was held on Wednes- 
day at the registered offices of the Company, 82, Victoria-st reet, 
Westminster, S. W. Sir Henry C. Mance, C. I. E. (chairman of the 
Company), preeided. 

The Secretary (Mr. G. Opitz) having read the notice convening 
the meeting, 

The Chairman said they had secured the services of Dr. von 
Recklinghausen, who had worked for a considerable time with 
Prof. Nernst. They felt that it would be folly to rush on with the 
manufacturing of the lamp immediately, and place it on the market 
when it had only just merged from the laboratory state. When 
the Company was first started it was believed that the chief use of 
the Nernat lamp would be for street-lighting, but their experiments 
during the last two or three months showed that they could look 
forward to introducing the light for extensive use indoors. They 
had aleo a lamp which could be used for military purposes. 
Patente had been granted already in 20 countries, and 21 applica- 
tions relating to 16 countries were still pending. 

Mr. B. M. Drake, M. I. E. E. (managing director), said that when 
first he took over the management of the Company he had to 
devote himself to the practical requirements of the invention and 
the securing of machinery suitable for manufacturing the lamps 
in large quantities. When he took office the lamp could only be 
automatically heated in 30 seconds, while they now possessed a 
lamp able to work 14 watte per candle-power, which would last 
500 hours, and which could be automatically lighted in six eeconds — 
in fact, it gave some light immediately. They had lamps of 11 c.p. 
working 14 watts on 200 volte, Prof Nernst had during hie 
recent visit informed the directors that he had been round to the 
several concessionnaires, and be was quite satisfied that this Com- 
pany was well ahead of any of the other compsnies in the world. 

Mr. James Swinburne, MIC E. (consu'ting engineer), made 
a few remarks relating to the Press criticieme which were made 
when the Company first came out, and as regarded the patents he 
said the general position was very good. Messrs. J. Fletcher 
Moulton, Q.C., M.P , and A. Colefax had stated with reference to 
the patenta, ‘‘ the invention ie, in our view, fundamentally different 
from anything tbat preceded it." 

A vote of thanks to the chairman closed the proceedings. 


GUERNSEY RAILWAY COMPANY, LIMITED. 


The report of the directors for the year ending Dec. 31, 1898, 
states that the expenditure on capital account has amounted to 
£992. 7a. ld. This expenditure completed the construction of the 


new car shed and car pits, and the rearrangement of the drainage | 


of the generating station and yards, which had previously given 
considerable trouble, but is now satisfactorily improved. From 
this amount has been written off the sum of £30. 138. 5d, realised 
by the sale of obsolete equipment materiale. The gross receipts 
of the railway have amounted to £6 253. 148. 4d., as compared 
with £6,346 5s. lld. in 1897, being a decrease of £92 11s. 7d. 
The railway working expenses show a decrease of £199. 188. 8d. 
Two large motorcars and two trailers have been thoroughly 
repaired and strengthened, electric light fittings added co two 
trailers, new spring couplings fitted to seven cars and six trailers, 
and the siding at the Vale-road Station has been extended at the 
cost of revenue. The omnibus department shows a decrease of 
£48. ls. 2d. in gross earnings, and an increase in expenses of 
£74. 10s. 10d. The increase in expenses is due to the loss by death 
of two horses, and an exceptionally large expenditure upon the 
renovation of the omnibuses and cars in present use. Had the 
L'Islet route been worked at a fare of 2d., ar was the case previous 
to the amalgamation of the tramway and omnibus companies, 
there would be a difference in favour of the oinnibus depertment of 
£66. lle. 4d. The directors, after serious consideration, decided 
to raise the fare to Rohais, and to make the experiment of running 
a service to Cobo during the winter. In both cases their hopes 
have been realised, and the resulta have been exhibited in an 
increase of receipte that has justified the alteration in fares and the 
additional service. In the case both of the railway and the 
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omnibuses, the comparison of gross traffios is unfavourably 
affected by the large traffica of the Jubilee holidays in 1897. The 
6 per cent. debentures fell due an June 30, and the opportunity 
was taken to consolidate the whole of the prior charges ; £12,000 
of 3 per cent. debentures and 3,182 ordinary sharee were issued. 
With the proceeds, the £6,500 6 per cent. debentures, the £6,000 
of floating loans, and the £476. 38. 10d. of ground rents were paid 
off, and a sufficient balance provided to obviate the necessity of 
overdrawing with the Company's bankers. The cost of and the 
commission upon the issue of the 3 per cent. debentures, 
amounting to £174. 12a. 7d., have been charged to the general and 
renewals reserve account, Out of the amount at credit of net 
revenue account, £2,154. 3s. Sd.. after paying the debenture and 
loan interest £375. writing off £505. 6s. from improvement account, 
omnibus undertaking, and stock of raile, placing £200 to general 
and renewals reserve account, and providing for a dividend of 
five per cent. on the preference shares, the directors recommend a 
dividend of 4 per cent. on the ordinary shares, leaving the sum of 
£78. 78. 8d., to be carried forward to next year’s accounts. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Hammersmith.—The Vestry invite tenders for the supply of 
transformers, etc., by July 5. 

Barrow-in-Furness.—The Corporation invite tenders for an 
engine and generator by 28th inst. 

Glasgow.—The Corporation are prepared to receive tenders for 
the supply of 80 electric tramcar bodies by July 22. 

Brist ol.— The Visiting Committee invite tenders for the wiring 
and supply of lamps for lighting the asylum by electricity. 
Tenders by June 30. 

Glasgow.—The Corporation are prepared to receive tenders for 
the supply and erection of boilers, steam-engines, three-phase 
generators, etc., by July 22. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and delivery of alternating-current trane- 
formers. Tenders by July 20. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and erection of a 300-kw. alternator with 
engine combined. "Tenders by July 20. 

Barrow-in-Furness.— The Corporation invite tenders for erec- 
tion of extension to the existing electricity works in Buccleuch. 
street. Tenders by 12 noon on 28th inst. 

Rathmines and Rathgar.—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by July 14. 

Pembroke (oe. Dublin).—The Electric Lighting Committee 
invite tendera for the supply and erection of various plant for the 
municipal electricity works. "Tenders by July 14. 

Stowmarket. The Urban District Council invite tenders for 
lighting the streets with gas, oil, or electricity, from Aug. 15 next 
to May 15, 1900, inclusive. Tenders by 24th inst. 

Cardiff —The Corporation invite tenders for the purchase of 8 
40-kw. Paxman-Siemens steam alternator, 2,500 volts, 16 amperes, 
40 periods, at 200 revolutions. Tenders by July 6. 

Warrington.—The Corporation are prepared to receive tendere 
for the supply, delivery, and erection of the various work in 
connection with the electric lighting of the borough by July 18. 


Kingston-upon-Hull.— The School Board invite tenders for the 
electric light wiring and fittings at the Central Higher-Grade 
School in Brunswick-avenue, Beverley-road, Hull. Tenders by 
27th inst. 

Grimsby.—The Corporation invite tenders for the supply, 
delivery, and erection, and the carrying out of various work in 
connection with the electric lighting of the borough. Tenders by 
noon on July 10. 

Harlow.—The Lighting Committee invite tenders for lighting 
with gas or other well-known light the above district from Sept. l, 
1899, to May 14. 1900. inclusive, from one hour after sunset until 
ll p.m. Tenders by 28th inst. 

Nelson. —The Gas and Electricity Committee invite tenders for 
the supply of an engine and dynamo (output from 25 kw. to 50 kw.), 
either new or second-hand. Further particulars can be obtained 
from Mr. W. Foster, gas manager, Nelson. Tenders by July 5. 


Manchester.—The Electric Light Committee invite tenders for 
the erection of offices and battery sub-station at their new works 
in Strawberry-road, Pendleton. Specifications, etc., may be 
obtained from the architect, Mr. John Holt, C. E., 6, St. Mary 
gate, Manchester, upon payment of a fee of £2 2s., which will be 
returned on receipt of a bona fide tender. "Tenders by 10 a.m. on 
30th inst. 


RESULTS OF TENDERS. 


Salford.—The Corporation haye accepted the tender of the 
Leeds Steelworks Company, at £100,625, for supply of 5,000 tons 
of steel tramway rails. 

Islington.—The Highgate-bil Infirmary Building Committee 
have recommended the acceptance of the tender of Messre. Frank 
Suter and Co., Limited, for electric lighting, at the sum of 7, 791. 

Taunton.— The Electric Lighting Committee have accepted the 
tender of the Direct Coal Supply Company, at 14s. 2d. per tot, 


E 1,000 to 1,500 tons of Dynever Duffryn | through and through 


St. Panoras.—The Vestry have accepted the tender of Messrs. 
Siemens Bros., Limited, at £11,194. 10a., for supplying a trunk 
main for cables to connect the two electrical stations—viz., 
Regent's Park and King's-road. 


Manchester.—The Electricity Committee have accepted the 
tender of tbe Westinghouse Electric Company. Limited, for the 
supply and erection at the Bloom.street generating station of four 
1,800-kw. combined engine and dynamo machines. 


Southampton.—The Tramways Committee have received the 
following tenders:—Motorcars and equipment : Milnes and Co., 
car bodies £1,350, and Brill trucks £385 (accepted); Westinghouse 
Company, electrical equipment, £1,694 (accepted); there were 
eight other tenders for this contract. Extension of the Shirley 
Depot: H. W. Bull, £3,346 (accepted); F. Osman. £3,400 ; Krauss 
and Son, Bristol, £3 468; Stevens and Co., £3,733 ; Jenkins and 
Sons, £3,764. Overhead electrical equipment of lines, Prospect- 
place to Shirley section: Macartney, McElroy. and Co., £2,949. 
19a. 4d. (accepted); Dick. Kerr, and Co., £3,120. 198. lld; 
British Thomson-Houston Company, £3,224. 158. 61.; Blackwell 
and Co., £3,261. 15e. 8d.; Laing, Wharton, and Down, £3 735; 
Crompton and Co., £3,843; Brush Electrical Engineering Com- 
pany, £4,175. 


BUSINESS NOTES. 


Leeds.—A successful trial run of an electric car wis made from 
Boar-lane, Leeds, to Headingley, on Saturday. 


Chesterfield... The Corporation have decided to proceed to 


provide a supply of electricity for light and power. 


Weston.--The Parish Council have decided not to agree with 


the proposals of the promoters of the electric trams. 


Swansea. The Local Government Board have sanctioned the 


loan of £52,000 for the Corporation’s electricity scheme. 
Whitehaven.— The Town Council have agreed to borrow £9,858, 
sanctioned by the Local Government Board for electric lighting. 


Hythe.—The Folkestone Electricity Supply Company intend to 
apply for a provisional order to supply eleotricity within the 


borough of Hythe. 


Leioester.— On and after July 1 next the price for electric 


current will be reduced to 4d. per unit for lighting and 2d. per 


unit for power purposes. 


Aberdare.—T he Urban District Council have decided to oppose 
the British Electric Traction Company’s proposal for a light 


railway through the district. 


Portrush —A meeting of the Urban Council was held on 
Monday to consider correspondence received in reference to the 


overhead electric traction system 
Edinburgh.— The Electric Lighting Committee are making 


arrangements for the Lord Provost laying the foundation stone of 


M' Donald - road central power station. 

Bedford. — The Council have decided not to entertain an appli- 
cation from the British Electric Traction Company, Limited, to 
lay an electric railway from Bedford to Kempston. 


Worksop.—The Urban District Council have appointed a com- 
mittee to visit various towns where electric lighting is in vogue 


with a view to the appointment of an electrical engineer. 


Sir E. Ashmead-Bartlett's Tour.—Sir Ellis Ashmead. Bartlett 
granted & concession for electric lighting and electric 


has been 
traction in Salonica, and for electric traction only in Smyrna. 


Devonport —The Electric Lighting Committee have not yet 
selected a aite for the electrical station, but hope ehortly to lay 


before the Council a proposal which would be very pleasing to them. 


Eastern Extension, Austra!asia, and China Telegraph Com- 
peany.— The directors have declared an interim dividend for the 


quarter ended March 31 last of 2s. 6d. per share, free of income tax. 
Nuneaton.—Letters from Mesers. Dewes and Brock Harris 
offering, on behalf of the electric company, to sell the under- 


taking at a lower figure than previously mentioned, is before a 


committee. 

Newoastle-on-Tyne and District Motorcar Company, Limited. 
This Company has been registered with a capital of £10,000 in 
£10 shares, and the object is to carry on the business of motorcar 
proprietors, carriage manufacturers, etc. 

County of London and Brush Provincial Electric Lighting 
Company.—The transfer books and register of holders of deben. 
ture stock will be closed until the 30th inst. inclusive, preparatory 
to payment of the interest due on lat prox. 

Bridgwater —At their last monthly meeting, the Town Council 

a resolution affirming that the time was come to carry out 
the provisional order obtained in 1898 for municipal electric works. 
Notice has been given to reecind this reeolution. 

Hull.—A report from the electrical engineer of the city 
with regard to the inatallation of electric light in the workhouse 
and a report as to the establishment of a telephone call office has 
been adopted by the Guardians of Sculcoates Union. 

Shildon.—The Urban District Council having received offers 
from eight firms with regard to the proposed electric lighting 
scheme, are now about to furnish particulars to these firma, and 
the surveyor has been instructed to meet their representatives. 

Wellingborough.—A committee of the whole Council have con- 
dered the offer of the Electrical Power Distribution Company, 
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Limited, and the report of Messrs. Clark Forde and Taylor, and 
the latter will be circulated amongst the members of the Council. 
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Auction.—The plant, machinery, loose tools, and stock-in-trade 


at the London and Lancashire Electric and General Engineering 
Company’s premises, Kingsland-green, Daleton Junction, N.E., 
will be sold by public auction, in lote, on Friday, June 30, 1899, 
at one o'clock. — 


Road and Tram Car Electric Traction Company. Limited. — 


This Company has been registered with a capital of £12,000 in 
£1 sbares, and the object is to acquire patents and rights, to manu - 


facture machinery, etc., and to carry on the business of electric 


and other tramway proprietors. 


Ince —The Highways and Streets Committee of the Rural Dis- 
trict Council will meet the Wigan Tramway Company's repre- 
eentatives at the committee's next monthly meeting in order to 
discuss a letter similar to that referred to in a note on Ashton, 
which will be found in another column. 

Kensington aud Notting Hill Electric Lighting Company. — 
The Bill promoted by this Company has been sanctioned by a 
Committee of the House of Lords in the form in which it recentl 
received the sanction of the House of Commons. This Bill will 
now in due course receive the Royal assent. 

Chatham. —The Corporation intend to apply for a loan of £7,500 
for the completion of the erection of the town hall and municipal 
offices of the borough, and the furnishing and fitting up of the 
same. This eum includes the coat of electrical work and fittings 
for the lighting of the building with electricity. 

Brighton.—The piercing of a cable in Weatern-road by a 
workman engaged in road excavations led to a breakdown of the 
electric light on Thursday week. The cables were quickly discon- 
nected, but it is stated that considerable damage was done to the 
incandescent lamps by the burning of the wires. 

Croydon —Tbe Council at their meeting on Monday passed a 
resolution to purchase the whole of the tramways undertaking in 
the borough for the sum of £50,000. The question of working the 
trame was deferred, it apparently being the present intention of 
the Council to continue horse traction for the time being. 


Hanley.—The Council have accepted a report from the Finance 
Committee recommending that, with the consent of the Local 
Government Board, the Council should create a further amount of 
stock, purt of which (£18,880) will be on account of the money the 
Council bas authority to raise for the purpose of electric lighting. 


Bath.—At the meetings of the Surveying and Electric Lighting 
Committees on Monday, the minutes of the joint committee on 
electric traction, already referred to by us, were adopted without 
discussion. In these minutes appears a recommendation to the 
Council to dissent from the scheme now before the Light Railway 
Commissioners, 

Huddersfield.—The Town Council have decided that applica- 
tions be made in the ensuing session of Parliament as follows: 
for borrowing powers to enable the scheme of electric traction 
prepared by the borough engineer to be carried out in such sections 
as may be determined, and for powers to construct and work tram- 
ways outside the borough. 

A Channel Ficet.—The Great Eastern Railway Company have 
just issued an illustrated booklet entitled A Channel Fleet," by 

ercy Lindley, descriptive of the steamers now running upon the 
Royal Mail Harwich route, and aleo of some of the more popular 
Dutch, German, Swiss, and Norwegian tours arranged for this 
season viá Harwich and the Hook of Holland. 

Morecambe.—A public enquiry is to be held to-day into the 
District Council's application to borrow £5,000 for a refuse 
destructor at the electricity works. On the minutes of the Electric 
Light Committee coming up for confirmation last week, it was 
stated that business people could have electricity supplied for 
business purposes during the day at 3d. per unit. 

Elmore's Amalgamation.—A joint meeting of the shareholders 
of Elmore’s Patent Copper Depositing Company, Elmore’s Wire 
Manufacturing Company, Elmore’s Foreign and Colonial Patent 
Copper Depositing Company, and Elmore's American and 
Canadian Patent Copper Depositing Company is to be held on the 
29th inst. to consider proposals for amalgamation. 

Lynn.—With regard to the question of service connections to 
consumers’ premiees, it has been resolved that in future service 
lines be laid free to consumers for a distance not exceeding 40ft. 
frou: the boundary wall of their premises, and that any consumer 
requiring a longer distance to be laid be required to guarantee 
10 per cent. per annum on the additional outlay required. 

Radoliffe.— At a recent meeting of the Electricity Committee 
it was suggested that Radcliffe should supply electricity for light- 
ing and traction to Whitefield and Little Lever districte, or that 
the three districts combine for the creation of a scheme to serve 
the said districte. It is now stated that they expect to receive 
their official order in the course of & short time, when application 
will be made to the Local Government Board for borrowing powers. 

Bristol — Complaints have been made as to the damage to 
vehicular traffic caused by an elevated guard rail in connection 
with the electrical tramlines laid in the Blackboy-hill, A claim 
for compensation has been sent in for damage done to a trolley. 
It appears that the length of the guard rail is about 60ft., and ite 
height above the level of the ordinary rail is zin. The company has 
been called upon to alter the rails so as to reduce the risk to 
vehicular traffic. 

Accrington.—A meeting of shareholders of the Accrington 


Tramways Company has been called on account of the difficulties 
which have arisen referring to the sale of the company’s under. 
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taking to the British Electric Traction Gompany for £55,000. The 
three Corporations of Accrington, Haslingden, and Rawtenstall 
desire to municipalise the lines and refuse to grant any extension 
of the lease, a condition upon which the traction company insist 
before. purchasing. 

London Gazette.—The firsb meeting in the estate of G. T. 
Godfrey (also carrying business as Godfrey Bros., Balham and 
Tooting) will be held 26th inat. at 11.30 a.m. at 24, Railway- 
approach, London Bridge, 8.E. The date of the public examina- 

n at the Court House, Wandsworth, is July 6, 12 noon.— 
Application for discharge has been refused and discharge suspended 
for two years re P. Crosby Pope, Hayton, near Burnley, Lancs., 
under date of May 920. 

Lewisham.—Ab the last meeting of the District Board a notice 
by the Blackheath and Greenwich District Electric Light Com- 
pany, Limited, of intention to lay a main from the north corner 
of sedi pan Blackheath, to the north corner of Lloyd's- place 
in Tranquil-vale, was approved. A similar notice with regard to 
the laying of mains in Tranquil-vale and Royal-parade, Black- 
heath, and cables under the footpathe in Montpelier-vale and 
Montpelier-row, Blackheath, was referred to the Local Committee. 

Middlesbrough.—The Local Government Board are prepared to 
sanction the borrowing of £36,000 for electric lighting purposes. 
The North-Eastern Railway Company have asked when the 
Middlesbrough electric plant would be ready for the supply of 
electrical power, as they required power to drive 20 electrit cranes 
which they propose to erect at the new Middlesbrough docks. A 
meeting is to be arranged between Mr. Hammond, who has charge 
of the undertaking, and .the engineer to the North-Eastern 
Railway. i : 

Bexhill. —The Urban District Council have resolved that the 
power to purchase the Bexhill and St. Leonards tramways, to be 
authorised by the Bexhill and St. Leonards Tramroeds Bill, shall 
not extend to the portion thereof situate outside the urban district 
of Bexhill, provided that the promoters give an understanding to 
obtain an insertion in the Bill of a clause securing to the Council, 
in the event of their purchasing the portion of the undertaking 
within their district, power to rua carriages over the portion 
thereof within the borough of Hastings. 

Boournemouth.— The Electric Light Committee having con- 
sidered the surveyor's report with reference to an installation in 
connection with the propoved additional refuse deatructor, recom- 
mended at last week’s meeting of the Town Council that the 
scheme be approved, and the surveyor instructed to prepare 
detailed plane, specifications, etc. An amendment that the report 
be referred to an ex having been withdrawn, the question was 
referred to the whole Council. The committee hope to be ready 
to light the pier with electricity on June 28, and ask the Mayoress 
to turn on the light. ! 


Oswestry.—At a special meeting of the Town Council on the 
20th inst., the committee appointed to negotiate for the purchase 
of Oswestry Electric Lighting and Power Company'e undertaking 
reported that they, had agreed to purchase the property ab the 
sum of £11,250. The committee also reported that Mr. Bremner 
Smith had offered his services gratuitousiy as consulting engineer 
for a period of five years. The report was adopted, and it was 
resolved that application be made for sanction to borrow a eum 
not exceeding £18,000 for the purpose of completion of purchase 
and to carry out the undertaking. 

Dundee Tramways. —At a meeting of the Tramway Committee 
on the 19th inst. ib was that an electric tramway should 
be laid down connecting the present system in Ward- at the 
new post office, and joining the Fairmuir line at Main-etreet. The 
burgh engineer was instructed to prepare plans showing the altera- 
tions and widenings required on the streete en route. It was also 
decided to approach the infirmary directors with the view of widen- 
ing Barrack-road. It was agreed that the gradient of the road 
should be made a uniform gradient of lft. in 11ft. if the Board of 
Trade would approve of it, The line is to be double all the way. 

Incandescent Electric Lamp Company, Limited.—The 
employés of the Robertson" Lamp Factory held their annual 
excursion to Margate on Saturday, 17th inst., when a party of 
about 200, accompanied by the managers and heads of depart- 
ments, left Victoria at 9 o'clock and arrived at Margate about 
11.15 a.m. After dinner the various toasts were proposed, and in 
replying to the toast of the firm the chairman incidentally 
remarked that the numbers had more than doubled since the 
exsursions were first started three years ago, and in the same 
period the output of the factory had increased in the same pro- 
portion. 

Aston Maner.—At their last meeting the Council resolved, in 
view of some action being taken by them in relation to their 
electric lighting order, and having ard to the right of the 
Council to purchase the tramways of the Birmingham and Aston 
Tramway Company. on the expiry of the tramway provisional 
order, that the question of the electric lighting of the district, as 
also the acquisition of the tramways of the above company in the 
district, be referred to the General Purposes Committee with 
instractions to consider and report thereon and for this purpose to 
employ such professional or other assistance as they may deem 
necessary. 

.—The Midland Electric Lighting Company are 
pressing the Corporation to come to an immediate decision on the 
course they intend to take with regard to the electric lighting of 
the town. They state that at the recent enquiry it was admitted 
that a considerablesum must bespent at once in order to maintain an 
adequate service, and, as the company could not be expected to 
make such outlay in the present state of uncertainty, ask the Cor- 
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poration to either give immediate notice of their intention to 
acquire the undertaking under the arbitration clause inserted by 
the Board of Trade in the Corporation order, or to formally waive 
such right. 

Glasgow.—At a recent meeting of the Tramways Committee of 
Glasgow Corporation, Mr. John Young, the general manager, 
submitted a draft report and financial statement for the year 
ended May 31. It showed that the gross revenue for both the 
horse and the electric tramways amounted to £439,000, while the 
working expenditure was £318,000, leaving a surplus of £121,000. 
The figures are subject to final audit. A special meeting of the 
Tramways Committee will be held this week to decide upon a 
recommendation to the Town Council as to the disposal of the 
surplus. A year ago the surplus amounted to £100,538 on a 
revenue of £394,111. 


Stirling.—A draft agreement showing the terms upon which 
the Free Wiring Company would agree to introduce their system 
into the burgh is before the convener and clerk for consideration. 
The terms of advertisement and rates to be charged for lighting 
have been discussed, and will be submitted to Prof. Kennedy. 
The Public Works Loan Commissioners have resolved to grant a 
loan not exceeding £25,000. The Telephone Company are pre- 
pared to pay Balf the cost of trench-cutting, provided they are 
allowed to lay their wires alongside those for electric lighting. 
The matter is in the hands of the sub-committee for further 
x ii A deputation from Alva has been asked to meet a com- 
mittee in regard to electric tramways. 


Southport.—A net profit of £2,027 has been earned by the 
Electricity Committee during the last year as againet £643 on the 

revious year's working. The Health Committee have invited 

essrs. Horsfall, Beaman and Deas, Manlove and Alliot, and 
Goddard, Massey, and Warner to submit plane, specifications, and 
tenders for a six-cell destructor, etc. The Highway Committee is 
considering the draft agreement, relating to the privilege of laying 
wires under the streets of the borough, from the National Tele- 
phone Company, containing a clause granting the privi for a 
term of five years, determinable if and when the Corporation shall 
obtain a license to establish a telephonic service themselves in the 
borough. The Corporation in that event will take over the wires, 
etc , of the company in the borough at their then structural value. 


Bootle.—The report of the Watch Committee shows: liabilities 
incurred on lighting account, £35,493 ; liabilities incurred on 
tramway account (exclusive of paving and engineer's remunera- 
tion), £24,078 —& total of £59,571 ; further expenditure required 
on lighting account, £20,293; further expenditure on tramway 
account (exclusive of paving and engineers remuneration), 
£17,215—or a total of £37,508. and a grand total of £97,079. Mr. 
Miller’s reports on estimated cost of extensions is £5,607 for 
feeders and £9,786 for distributing mains in various streeta, to 
which is added public mare in these streets, 48 arc lampe and 
336 incandeecent lamps, £2,964—making a total of £18,357. It 
bas been decided to advertise inviting applications for the post 
of permanent borough electrical engineer at a salary of £300, 
increasing to £400. 

Parliament, —In the House of Commons during the past week 
the follewing Bills were read a third time: Brompton and 
Piccadilly circus Railway, Darwen Corporation, Dublin 
tion, Blackpool Improvement, Derby Corporation Tramways, etc., 
Bexhill and Rotherfield Railway, and Bradford Tramways. 
the House of Lords the Wolverhampton Tramways Bill was read 
a third time and The Cheltenham Electric Lighting Bill 
has been repo for second reading in the House of Lords, and 
the Leamington and Midland Electric Corporation for third read- 
ing in the House of Commons. The House of Lords Committee 
appointed to consider the Southport and Lytham Tramroad have 
decided to reject the scheme, except as regards tramroad No. 1, 
which was a short line from Southport to the edge of the estuary, 
and as to which there is no oppoeition. 


West London and Provincial Electric Supply Compeny, 
Limited —This Company has been formed with a share capital of 
£150,000 preference shares of £1 each (preferential also as to 
capital), and 70,000 ordinary shares of £1 each, and the object is to 
acquire the beneficial ownership in the right of electric supply to 
the district of Chiswick, London, W., and the town of Aberyst- 
wyth ; to complete and equip the generating station and lay the 
mains at Chiswick, and to improve and extend the existing 
of supply in Aberystwyth. The Company will also seek to obtain, 
as opportunity may offer, similar rights and undertakings in other 
districte. The directors are Messrs. T. H. Brooke-Hitching, J.P., 
C. C.; Maurice Ansell; J. Courthope Peache, C. E.; and W. B. 
Esson, M.I.C. E., M. I. E. E. Messrs. Kincaid, Waller, and Man- 
ville, and Mr. R. W. Weekes, M I. E. E., A. M. I. C. E., Wh. Sc., 
are the consulting engineers. 

Chester. — The Corporation are considering the advisability of 
acquiring the local tramway system on the expiry of the lease. 
Mr. Thursfield, the city electrical engineer, bas prepared a report 
on the practicability of running the tram system by electricity, in 
which he recommends the adoption of the open conduit system, 
failing the adoption of a cheaper one. He speaks very favourably 
of the overhead trolley system, but points out that some people 
might object to it on the ground that it would be a diefigurement 
of the architectural features of the streets, a question of paramount 
importance in Chester. If the committee consider that tbe 
objection to the overhead line is insuperable, he s ts that s 
short length of open conduit be laid in the centre of tbe town, the 
remainder being on the overhead trolley system. The ex iture 
for permanent way and cars would be £16,452, and the estimate for 
the combined overhead trolley and open conduit system £29, 10 
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London County Council. The s pede of the Vestry of 
to 


Fulham for a loan of £25,000 ( £108.166) towards defraying 
the cost of the inatallation of the electric light within the parish 


has been granted ; also the laying of mains, etc., by the County of 
London and Brush Provincial Electric Lighting Company, under 


the Holborn and St. Giles Order, and under the County of 
London (North) Order, 1892; by the London Electric Supply 
Corporation (at Westminster); and by the Kensington and 
Knightsbridge Electric Lighting Company (Princes-mews and 
Ennismore-gardens mews). There was also a notice by the Vestry 
of Hammersmith, under the Hamersmith Electric Lighting Order, 


1893. The Vestry being the undertaker under the order, the 


Council has no power of approval or disapproval of the worke. 


5 Cruto Incandescent Lamp Agency, Limited, 
sole 


central and convenient offices at 2, Tower- royal, Cannon- street, 


E. C. — We are informed that owing to the great number of works 
lants for the 
essrs. Thorne 


now in hand, which include lighting and power 
Chatham Corporation, the Bedford Music Hall 
Bros., Limited, Messra. G. H. Leavy, Limited, also a large elec- 
trically-driven refrigerating plant for the Birmingham Cold Stores, 
Limited, etc., Messra. Harrap, Hewett, and Duffield, of 34, Queen- 
street, have removed to 5, Budge-row, the whole of which has 
been acquired by them. The new premises have been altered 
threughout to suit the requirements of the firm and suitably 
accommodate the increase ot staff needed — The Fuller- Wenstrom 


Electrical Manufacturing Company, of 28, Bush.lane, E.C., are 


removing to 9, Red Lion-court, Cannon.street, E.C. 
Ashton.—The Wigan and District Tramways Company have 


forwarded to the Urban District Council a copy of the following 
resolution: Resolved that, in the opinion of the Board, it is 


desirable that the scope of the tramways be extended to such 
portions of the townships of Abram, Ashton, Ince, and Pemberton 
as may be considered advantageous to the interests of the com. 

ny and of the townships, and that the secretary of the company 
is instructed to open up negotiations with the respected Councils 
with a view to arrange routes and terms of such extensions, and 


that, in the event of satisfactory negotiations being concluded, the 
British Electric Traction Company, Limited, be called upon to 


provide the necessary capital for the construction of works and 


carrying out such extensions under the terms of their agreement 


with the company.” The Council have decided to meet the 
company and confer with the directors on the subject. 


Blackpool —Major Cardew, on behalf of the Board of Trade, 


inspected the electric tramways last week. During the proceed- 


ings the inspector suggested that guard stone kerbs be placed at 


certain pointe to prevent the nave of wheels of passing vebicles 
catching the plinth of cars. This will be done. Provisional 
sanction to run the cars was given pending the Board’s decision. 
The conversion of the cars is being rapidly proceeded with, and, 
sanction received, everything can be ready for the change in about 
a week. The contractors have been Messrs. Lowdon Bros, and 
Co., of Dundee, Edinburgh, and Glasgow, for the columns, over- 
head wire, trolleys, and all visible work, the ‘‘silvering " of the 
8 being let as a sub-contract to Messrs. Smith, Simpson, and 

., of Deansgate, Manchester, and the British Insulated Wire 
Company, Prescot, for the mains, cables, and general under- 
ground work. The contracte have been carried out under the 

eneral superintendence of Mr. Balfour (for Messrs. Lowdon 

ros.), with Mr. McCaffy as the representative on the site, and 
Mr. Cartwright for the British Insulated Wire Company. 


Hammersmith.—At the Vestry meeting on Monday the Elec- 
tricity and Lighting Committee submitted a report on a letter 
from the Fulham Vestry objecting on principle to the laying of 
mains in their parish by the Hammersmith Vestry, but at the 
same time stating that they were willing to meet the Hammer- 
smith Vestry, and to allow the wires laid by the Hammersmith 
‘Vestry to continue within the Fulham parish if the Hammersmith 
Vestry would undertake to remove them should the Fulham Vestry 
&t any time have the lighting this portion of the streets within 
their own parish. The committee recommended that the Fulham 
Vestry be informed that, inasmuch as there were only three short 
lengths of cable laid across the Hammersmith-road for the purpose 
of supplying the three arc lampe in tbe Fulbam portion of 
Hammersmith-road, and that the Vestry had no intention of 
supplying electricity within the parish of Fulham for privaté 
purposes, and, moreover, that as there were no cables laid under 
the path within Fulham parish, the Vestry was not prepared to 
enter into such an agreement as the Fulham Vestry desired. Mr. 
Ebbs has been elected chairman and Mr. Glasier vice-chairman of 
the committee. 


Fulham.—The Vestry have instructed their solicitor to take 
counsel's opinion as to the legal rights of private individuals to 
lay electric lighting mains under streets. A loan of £25,000 (part 
of the loan of £108,166) has been granted by the London County 
Council. The report of the Lighting, Electric Lighting, and 
Dust Destructor Committee, submitted on Wednesday, stated 
that the question of further negotiations with regard to the supply 
of electricity to the flats erected and being erected in FitzGeorge 
and FitzJames avenues had been referred to the chairman and 
vice-chairman, in conjunction with the consulting engineer and 
solicitor. The Thames Conservancy had given permission for the 
use of Thames water for condensing purposes in connection with 
the electric light station. The committee had received a satis- 
factory letter from the Board of Trade giving a description of the 
system to be adopted by the undertakers for the supply of energy 
under the Fulham Electric Lighting Order, 1897, and their formal 
approval of the connection of certain parte of the electric circuite 


ente for the Società '* Cruto," Turin, have removed to more 


807 


— 


with earth. They have also had under ‘consideration the question 
of the stoppage of the works, and had instracted the consulting 
engineer in future cases of stoppage of work to immediately request 
the clerk to the Vestry to summon a meeting of the committee, 
the solicitor to be in attendance. A draft contract between the 
Vestry and the General Electric Supply Company had been 
examined, and the matter left in the solicitor's hands to settle in 
the best interests of the Vestry. They had taken steps to obtain 
information from the Acton District Board, and from companies 
and corporations, as to the result of the circular issued by them as 
to free wiring for supply of electricity. 


Barking.— The official opening of the electricity supply works 
took place on Thursday week. Owing to want of space we were 
unable to report the event in our last issue. We , however, 
previously given a descri. tion of the works. The contractors 
entertained about 70 gen.lemen connected with various public 
bodies of the town at a banquet, which was served in the Council. 
chamber. Mr. J. N. Reeson (chairman of the District Council) 
presided. The Barking town band played a selection of: music in 
front of the public offices. After dinner the Chairman said it had 
been unanimously resolved at a meeting of the Lighting Committee 
of the Council to call upon their late chairman (Mr. W. R. Marriott) 
to perform the ceremony that night of switching on the electric 
light. He referred to an informal opening which took place some 
time ago, but the lamps in the streets were not then sufficiently 
advanced to allow of a formal opening. Mr. Marriott then switched 
on the light from the balcony, and upon the company’s return to 
the Council-chamber was made the recipient of a handsome key 
on behalf of Mr. Hawtayne. The Chairman, in proposing a vote 
of thanks to Mr. Marrioct, said that but for his istency the 
electric light would never have been started in Barking. Mr. 
Marriott replied, and then proposed Succees to the Electric Light 
Undertaking.” Mr.H Berry proposed the health of the contractors, 
to which Mr. T. O. Callender and Mr. J. Dale responded. Mr. 
E. A. Davies proposed the toast of The Consulting Engineer, 
Resident Engineer, and Officials of the Council.“ This was 
responded to individually by Messrs. Hawtayne, Hoadley, Lister, 
and Dawson. Other toasts followed, in the intervals of which 
some capital songs were sung by Messrs. A. B. Cole, Mack Ollive, 
and Tom Taylor, while a banjo solo was played by Master George 
Berry, and a banjo duet by Mr. L. Viney and Master G. Berry. 
The pianoforte accompaniments were played by Mr. A. W. Hume. 


——— eee 
PROVISIONAL PATENTS, 1899. 


JUNE 12, 


19183. Improvements in cut-outs for electrical purposes. 
Thomas Taylor, 24, Temple-row, Birmingham. (Complete 
epecification. ) : " 

19949. Improvements in telephone systems and in apparatus 
therefor. Arthur Thomas Milner Thompeon and Percy 
Warnford-Davis, 22, Southampton-buildings, Chancery- 
lane, London. 4 

JUNE 13, | 


12379. Improvements in electric telegraphs for ships and 
other purposes. Evershed and Vignoles, Limited, and 
Sydney  Evershed, Woodfield Works, Harrow-road, 
London. 

19294. Improvements in and connected with magneto 
generators. Hermann Oppenheimer, 65, Redcross-street, 
Barbican, London, (Actien-Gesellschaft Mix und Genest, 
Germany.) 

19997. Improved means fer controlling electric motors, the 
invention being piutioularl]y adapted to the motors 
of elevators. Ovis Elevator Company, Limited, 55, 
Chancery-lane, London. (Otis Bros. and Uo. (Incor- 
porated), United States.) (Complete specification. ) 

Improvewents in storage batteries and methods of 
preparing electrodes therefor. Philip Arthur Newton, 
.6, Bream's-buildinge, Chancery.lane, London. (The 
Knickerbocker Trust Company, United States.) (Com- 
plete specification. 

12315. Improvements in cord grips for electric light fittings. 

Andreas Peter Lundberg and Gustaf Charles Anaa: 
Bradbury Electrical Works, Bradbury-street, Kingsland, 
London. 

Improvements in or relating to electric railways. 
Oscar Howard Baldwin and Isaac Emerson Winslow, 
322, High Holborn, London. 

Improvements in or relating to conduits for electric 
conductors. Frank Jones and Frederick Arthur Pock- 
lington, 6, Lord.street, Liverpool. 

JUNE 14. 


Improvements in  olockwork mechanism for aute- 
matically centrolling and operating electrical switches. 
gas, water, steam valves, or other similar devices at 
any predetermined hour or hours. Henry Thomas 
Crewe, 17, Sunning Hill-road, Lewisham, London. 

19417. Improvements in supports for conductors for electric 

railways. William Richard Wynne, 322, High Holborn, 

London. . 
19490. Improvements in wireless telegraphy. Ferdinand Braun 
322, High Holborn, London. 


12369. 


12350. 


12353. 


12393, 
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19419. Improvements in or relating to electrically-driven 
sheep-shearing and like apparatus. John George Packe 
and Frederick Edward Brittain Johnson, 322, High 
Holborn, London. 


JUNE 15. 


19473. The electric newspaper. William Thomas Cunniogham, 
6, Suffolk-street, Pall-mall, London. 

19478. Imprevements in electrical accumulaters or secondary 
batteries. Oskar Behrend, 47, Lincoln’s-inn-fields, 
London. 

19490. Improvements in and relating to electrical pendulum 
contacts for the operation of time-measuring pen- 
dulums. Alfred George Brookes, 55, Chancery-lane, 
London. (L. Sell, Germany.) (Complete specification. 

19403. An improved insulating material for electrical pur- 
poses. Maurice Lachman, 6, Bream’s-buildings, Chancery- 
lane, London. 

12535. An improved filament for incandescent electric lamps. 
Louie Gabriel Patrouilleau, 45, Southampton-buildings, 
Chancery-lane, London. 


JUNE 16. 


12542. An improved oap for electric glow lamps and the 
like. John Ignatius Bolton, 54, Dynham-road, West 
Hampstead. London. 

12559. Improvements in and relating to appliances for 
straightening electric battery plates and the like. 
Andrew Haig and Joseph Edgar, 96, Buchanan-street, 
Glasgow. 

12565. Improvements in connection with the windings of 
dynamo machines and induetion motors for enabling 
two rotary phase current pressures to be obtained 
therefrom. Charles Denton Abel, Birkbeck Bank- 
chambers, Southampton - buildings. Chancery - lane, 
London. (Victor Karmin, Austria-Hungary.) 

1195006. Improvements in the arrangements and connections of 
the windings of dynamo machines for effecting the 
halving of the oentinuous current pressure and for 
obtaining the star oentro of the rotary phase current 
pressure when continuous current and rotary phase 
eur, ent are to be taken off simultaneously. Charles 
Denton Abel, Birkbeck Bank-chambers, Southampton- 
buildings, Chancery-lane, London. (Victor Karmin, 
Austria Hungary.) 

12582. Improvements in and relating to electromagnetic 
measuring and indicating or registering instruments. 
Pierre Ernest Weiss, 11, Southampton-buildings, Chan- 
cery-lane, London. 

JUNE 17. 

12635. Electric meter. Edward S. Halsey, 1022, Benson.avenue, 

Evanston, III., U.S.A. (Complete specification. J 


12668. Improvements in earthed coverings or electrical 
tubular conductors. James Yate Johnson, 47, Lincoln’s- 
inn-fields, London. (The firm of Hartmann and Braun, 
Germany.) 


12696, Improvements in telephones. Ernest Wilson and Charles 
John Evans, 64, St. John’s-park, Blackheath, London. 


SPECIFICATIONS PUBLISHED. 


1898. 
19011. Electric gas igniters. Deimel, Lehmann, and Sylten. 
12325. Apparatus employed in wireless telegraphy. Marconi 
and Wireless Telegraph and Signal Company, Limited. 
14361. Coupling of alternating-current dynamos or alter- 
nators and the like. McMullen. 
16449. Conduits for electrical conductors. Kenney and Morten 
17371. Electric battery and bell cembined. Markt. (Markt 
Bros. and Co.) 
17507. Switch devices for electric tramways. Andreas. 
26191, Electric switchboards. Cowan and Still. 
26790, Current-conducting connection between oleotrical con- 
ductors. Feeny. (Allgemeine Elektricitite-Gesellschsft. ) 
1899. 

4774. Electrical cut-out or fuse. Heaton and Smith. 

6028. Process for the production of electrical resistances 
with small heating capacity.  Feeny. (Allgemeine 
Elektricitate-Gesellschaft. ) 

6439. Combined telephonic jacks and call indicators. Siemens 
Bros, and Co., Limited. (Siemens und Halske, Aktien- 
Gesellschaft.) 

7579. Distributing electricity and switches therefor. 
(Cloos)) 

7680. Switching apparatus for controlling electric circuits. 
Liddle. (Cloos. 

7883. Means for supplying current to electrically: propelled 
vehicles Wheatley. (Stoughton.) 

7886. Apparatus for producing electric 
(Shattuck. ) 

$060. Electrical furnaces. Lance, de Bourgade, and Schmitz. 

83820. Electric signals or indicators. Staveley and Parsons. 

$907. Quicksiiver eleotrió current interruptor. Hirschmann, 


Liddle. 


sparks. Lake. 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Returns for ES Total receipts for 

m cu YEE same | 

^. . | decrease. 
Ending |1899.|1898. 1899. | 1898, 
Birmingham Tram- £ £ £ £ £ 
way Co June 17 |4351|3,744, + 607 |95,211 87,181 
Blackpool and Fleet- 

Tramroad ... 17 | 698] — — 8709| — 
Bradford City Trams Web. 5| 145| — — 6,7331 — 
Bristol Tramways 

and Carriage Co. . . June 16 |3,165|2,835| + 330 — -— 
City and South 

London Railway. . „, 18| 899| 974 | — 75 |26 017 25,532 
Dover Tramways ..| , 17| 189| 152 + 373,819 | 2,906 
DublinU.T.,elec.cars| „, 16 /|1,388|1,077|t-- 310 |24,250 |24,250t 
Dublin S. D. Electric 

Tramways ........ „ 161,189] 741| + 448 {17,960 11,629 
Halifax Corporation 

Tramways ........ ar.29 312 — — 10,712*| — 
Liverpool Overhead 

war June 181.4961, 440 + 56 34, 582 35,503 
South Staffordshire 

Tramways . ” 16 | 640 608 + 32 15, 169 14.481 


* Since June 30, 1898. t Including horse cars f Since July, 1898. 


COMPANIES' STOCK AND SHARE LIST. 


Price 
Name. i Paid | Wednesday. 
Blackpool and Fleetwood Tramroad Shares 10 
Bournemouth and Poole Electric Supply, Limited, Ord.. 10 184-1 
4} per cent. Cum. Pre. 10 104-11 
British - Electric Traction Limited, Ordinary, Nc 4) 1- 30,000 10 184-1 
6 per cent. Cm. Pt., 80,001-40,000 (all paid). ... .... 10 14-14 
6 per cent. Cm. Pl., ^ 10 iid 
6 per cent. Perpetual T Decan tara Stock ...... 100 | 196.1 
Brush Meor ical Engineering, Limited, TAAT . 2 iH 
i Cum., 6 per cent. Pret. rer 3 24- 
4j per cent. Debepture Stock .. esse ceco ccc. | 100 110-114 
per oeni $nd Debenture Stock.. wosecsces-| 100 103-106 
canendo e Pablo Company, * — o 100 114-117 
wa EC F 5 14-15 
Central ipie qs way, “Ordinary . e S W 
N 5 oss 
Onaring Cross and Strand .. "——————— M 6 11-12 
43 per cent. Cum. Pre U 5 57 6} 
Chelsea ectricity Com any 6 %% % %%% %% %%% „% %% %„% „% „„ „„ „ „ 0660 6 8-9 
AT par Ordin cent. ens ntures ee „ % %% „%% se „% eee tae 0 100 114-116 xd 
Olty of ron on „ 18 14-16 
6 per cent. Pp cae ER Preititit . 0 18-15 
6 per cent. Debenture Stock . 100 126-330 
Olty and South London Railway, Consolidated Ordinary .. 100 67-69 
— Ordinary n 8 43-5} 
———— 2 per cent., 501-60,000.......... ace cece mocas.. 2 1-2 
€ per cent. Debemvure Stook ..... æ æ 2 À— | 10V 132-184 
5 per cent. ede fo EN v n tul 
County of London and Brush Prov. Elec. Light Co., Urd..| 10 11-13 
6 per cept. Cum. Tret. C EEE 10 14-15 
Crompton and Co. —— ee 8 311 
— 5 cent, Debentures . — 9v-102 
Crystal ce District, diner à r ceni. Btock . 100 133.158 
erence 5 per cent. Stock  ............... eee 100 140-145 
Idison and Swan United Ordinary. — — — AE 2-3] 
6 per cent. Debentures es 6 La 
4 per cent. Deb. Stock, Red.. 100 97-99 
E4mundsons' Electricity Corp., Ltd., Ord. Shares, ` 1- -17,400 6 re 
Electric Construction, Limited . 2 31-4 
——— 7 per cent. Cumulative Pref. . ——U 2 4 2 
— 4 per cent. Perp. lat Mort. Deb... erence c0 te 9*6 100 108-1 
W. T. Heniey's Telegraph Worus, vrainary . owe] aU 243-25) 
7 per cent. Preference ...... 0 18-20 
ie cent. Debentures ................ 2. eee 100 113-115 
House-te 1 ouse Company, Ordinary... successi asi D 74-84 
7 per cent. erence. ———— (0 9-10 
Imperial Tramways, Limited ................ eee eese 6 244-354 
India wanur, Gutta Percha, and Telegraph Works ...... lu 21-22 
4 per cent. Debentures  ................ e meee 100 101-106 
Kensington and Knightabridge Ordinary.. C 124-184 
London Electric Supply, . 8 eli 
6 per cent. t sioe ye SA Esc kehuxe sys 6 7 
4 per cent. lat Mortg Debenture Stock, Red.. 100 104-106 xd 
Metropo'itan Electric N ited, Ord., No. 1-62, 500 1U 183-171 
— No. 02,601-85, 000 10 164-164 
4 per cent. First Mortgage TREN Stock . 100 118-121 
National phone, Ordinary.. eel] 5 44-6 
6 per cent. Cum. Firat Frei 10 11-18 
6 per cent. Cum. Second o sess, 10 11-18 
—— per cent. Non. Cum. Third Pref. .............. 6 43-53 
34 per cent. Deb. Stock, Red. ..| 100 100-108 
Notting i Rieotric Lighting Company, Limited . ..| 10 16-17 
Oriental, punte / alg eee aie ae s 1 11 
£58 bares .. * 99 9 9 9 „„ mm „„ £822 C&S 00 99 T] 6 7 
£43 Shares, New ........| SÈ 7 
Oriental Telephone und Blectric Company 1 1. 
Oxford Electric, Lim., Ord., Nos. 1 o 96 and uU] to i010 b 7i 
Royal Electrical Company of Montreal iT} 16U-180 x 
4$ per cent. First Shares Mortgage Debentures .. 100 106-107 
South London Electio Supply, Sore 33 43-43 
Bt. James's and Pall an? Limited Ordinary 6 17-18 
5 35 „J 9-10 
regir e and Maintenanos 12 8741 
cent. =e (uO G4 Db QuO m$ — me € UD QD RUD QU COD OD e 100 106-108 
105-108 


w ius Ind Olty Railway Ordinary Loo 
Westminster Blectric Supply, Ordinary 
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NOTES. 


New Use for Motorcars.— Experiments, we under- 
stand, are to be made by the Signal Corps of the United 
States Army with electric motorcars for paying out wire 
for field telegraphs and telephones. 


Rontgen Society.—The annual meeting of this society 


will be held at 11, Chandos-street, Cavendish-square, on. 


Tuesday, July 4, at 8 p.m., when C. W. Mansell-Moullin, 
Esq., M.D. Oxon, will deliver his presidential address. 


Magnetic Survey of India.—Prof. Rücker probably 
knows more about the magnetic survey of the United 
Kingdom than any other individual at the present time, 
and the Indian Government has sanctioned the coming to 
England of Captain Fraser, R.E., in order to consult with 
him in regard to the magnetic survey to be started in India 
next season. 


Sir W. H. Preece and Carnarvon.—A resolution 
was unanimously adopted by the Carnarvon Town Council 
last week conferring the freedom of the borough on Sir 
W. H. Preece, K.C.B., who is a native of that town, and 
whose father had been mayor of Carnarvon. Additional 
interest attaches to this resolution, as this is the first 
occasion on which the freedom of Carnarvon has ever been 
conferred. 


Santoro Prize.—During his inaugural address at the 
Academia dei Lincei, Prof. Luzatti announced that the 
prize for the best electrical invention had been adjudged 
to the system of distribution of electrical energy invented 
by Galileo Ferraris and Prof. Riccardo Arnd, The prize 
was worth 10,000 lire, but as Galileo Ferraris was a 
member of the institution no payment could be made 
on his behalf, and 5,000 lire have been allotted to Prof. 
Riccardo Arno. 


The Inverted Arc.—4A new use seems to have been 
found in Sydney, Australia, for inverted arcs. The cycle 
track there has been lighted by them in conjunction with 
incandescent lamps. Fifty-five arc lights and 70 incan- 
descents are placed around the track at intervals of 35ft., 
the lamps being inverted, with the reflectors immediately 
over the arc. There is said to be absolutely no shadows 
cast, and cyclists using the track are of the opinion that 
it is safer to ride at night under this light than by daylight. 


Electrical Apparatus in Japan.—A statement has 
been made elsewhere that the Japanese prefer American 
to British electrical apparatus. The reason given is that 
Americans execute their orders more promptly than do 
European firms, and also that the goods supplied are found 
superior. If there is any justification for the latter 
statement, it is is quite time the matter was investigated 
more closely, so far as it concerns English manufacturers, 
for if we fail to retain our reputation gained of old for 
superiority, it will be a poor look out for our future trade 
abroad. 


Pacific Cable.—The Melbourne Age a few days ago 
contained a lengthy article in which the Pacific and Cape 
cable routes were respectively considered. Speaking of 
the Cape route, our contemporary considers this as being 
at-ategically the more valuable to the mother country, 
and says that it cannot be claimed that the Australasian 
colonies have, or are likely to have, any important trade 
relations with Canada, where the long land service has 
drawbacks, communication being frequently interrupted by 
blizzards and snowstorms. The Cape route, adds the Age, 
certainly offers advantages over the Canadian Pacific. More- 
Over, trade between the Australasian colonies and South 
Africa is steadily increasing, and points to still further 


expansion, which greater facilities for communication by 
cable will tend to increase. 

The South Pole.—It must be gratifying to all 
interested in England’s geographical discoveries, both in 
the North and in the South Polar regions, to find that 
the Government when approached to assist the proposed 
expedition to the South Polar regions were finally con- 
vinced that such assistance was desirable, because of the 
information which might be gained with regard to the 
earth’s magnetism and the movements of the earth’s 
magnetic poles. We imagine that the Geographical Society 
will be able ere long to announce that the expedition is 
fully determined. 


Wireless Telephony.—The Sydney Bulletin has a note 
referring to the fact that about 13 years ago the officers 
at the termini of the Milton-Milburn line (New Zealand) 
found their telephonic conversations frequently interrupted 
by a voice, which, as was subsequently discovered, belonged 
to the postmaster at Outram, some 50 miles away. The 
telephone wire from Outram to Japanni runs for some miles 
on the same posts as the telegraph wire from Outram to 
Mosqiel; it then branches off, and for some miles it is 
parallel with the Milton-Milburn telephone line, both lines 
being about three-quarters of a mile apart. Experte said, 
“ [Induction " ; but, as they could not find a way either to 
control or utilise the phenomenon, the mysterious voice 
continued to contribute by its interruptions to the already 
somewhat flowery language of the country. 


Systems of Distribution.—In discussing four-wire 
three-phase systems of distribution our New York contem- 
porary, the Electrical World and Engineer, proclaims as by 
far the simplest and undoubtedly the most satisfactory 
distributing arrangement the so-called four-wire three-phase 
star or branch connection, which consists simply of three 
single-phase two-wire circuits, differing from each other by 
l20deg. in phase, and with one leg of each in common 
forming a fourth or neutral wire, in which under-balanced 
loads no current flows, just as no current flows under the 
same conditions in Edison three-wire systems. Strange as 
it may seem at first sight, continues our contemporary, the 
economy of copper on such a system, although there is no 
multi-wire arrangement of each individual phase, is even 
greater than that of the Edison three-wire system with the 
same difference of potential between the neutral and outer 
conductors. 


Motorcar Exhibition.—We are informed that over 
100 intending exhibitors have sent in their names for the 
Motorcar Exhibition, to be opened at the Agricultural Hall, 
Islington, on Monday, July 3, when the latest foreign and 
English productions in this line will be shown. The exhibi- 
tion has been promoted by Messrs. Cordingley and Co., 
proprietors of the Motorcar Journal. In addition to award- 
ing certificates and gold medals, there are to be offered 
prizes of £25 each for electric carriages weighing under 
one ton, to carry two persons ; electric carriages weighing 
under one and a-half tons, to carry four passengers, such 
passengers to average a minimum of 10 stone in weight. 
The stipulation laid down is in respect to the longest 
distance made over ordinary roads at à maximum speed of 
12 and a minimum speed of 10 miles per hour, the same 
carriage, with the batteries, to be eligible for speed tests 
for any road with a gradient of not less than 10 per 
cent. on it. 


Electric Traction in London.—The fetters which 
have hitherto prevented the introduction of electric traction 
to any considerable extent into our Metropolis except for 
underground lines are now happily removed. After many 
years of plucky contest the London United Tramways 


$10 


THE ELECTRICAL ENGINEER, JUNE 30, 1899. MEM 


Company has at length succeeded in acquiring permission 
to introduce the overhead trolley system of electric traction 
on its lines within the district of the London County Council. 
As is well known, the company obtained similar powers last 
year for the whole of its lines in the county of Middlesex, 
and on Friday last the Bill to authorise the overhead trolley 
system of working within the county of London passed the 
House of Commons unopposed. Now that this last obstacle 
has been removed, nothing remains to prevent the whole 
of the United Company’s extensive system from being 
operated electrically, which is understood to be the com- 
pany's intention, certain works of reconstruction, etc., being, 
indeed, already well forward since the above result was 
anticipated. 

Cruto Lamp.—The company owning these lamps are 
setting a good example to their competitors in issuing a 
well-got-up catalogue printed in various languages. The 
specimen we have before us gives its information in Italian, 
in French, and in English. Quite recently some of the 
English firms have paid far more attention than used to be 
the case in the production of their catalogues, and we think 
that they will receive their reward. In the olden days any 
kind of illustration, any inartistic arrangement, anytbing, 
in fact, which merely quoted sizes and prices, was thought 
sufficiently good to serve as a catalogue. The Americans 
have in this direction taught us better. While upon this 
subject we may call attention to a pamphlet which is a 
sectional reprint from an excellently-illustrated work on 
the industries and manufactures of Wolverhampton and 
South Staffordshire. This particular portion of the pub- 
lication deals with the Electric Construction Company's 
works at Wolverhampton, which are admirably illustrated 
and clearly described. 


Electric Lighting in Sydney.—The Sydney City 
Council have decided to adopt electricity for public and 
private lighting purposes. The committee who reported 
on the matter, and whose report was adopted by the 
Council, decided, says the New South Wales Railway Budget, 
that & thoroughly efficient electrical installation would 
successfully compete with any known system of lighting by 
gas. The question of obtaining water power for generating 
purposes was considered, but the unreliability of this 
method at all seasons, coupled with the expense, rendered 
it too experimental to warrant recommendation by the 
committee. Nor was the establishment of a power-house 
at or near a coal mine considered feasible on account of the 
distance, difficulty, and expense of efficient control. Again, 
the committee did not fall in with the idea of utilising 
heat from a garbage destructor for generating purposes, 
but in further recommendation of their report they pointed 
to the fact that the experience of modern cities proved 
indubitably that public electric lighting installations are 
carried out with highly satisfactory financial resulte to the 
citizens. 

Absurdities.— It is usual, when a tradesman is 
unfortunate enough to take a spurious coin, to nail it to 
the counter. It is a pity it is not possible to do the same 
with all the spurious electrical information that is floating 
about and appearing in the ordinary newspapers. One day 
we have a scientific disquisition on wireless telegraphy, and 
it is pointed out that within certain limits signals will be 
common to receiving instruments within those limite. The 
next day one or other of the suppliers of news receives & 
telegraphic message from France, America, Australis, or 
other country, stating that some unknown individual has 
devised means whereby wireless messages can only be 
received by a particular receiver, and that they will be as 
isolated as are the telegraphic messages under present con- 
ditions. The worst of it is that the ordinary reader 


believes all these things. Indeed, the ordinary reader of a 
newspaper is in a state of ecstasy as regards electrical 
matters. Knowing some of its wonders, they believe that 
by its aid everything is possible. What a wonderful world 
this would be if everything attributed to electricity was 
possible. 

Big Blasting Operation.—In the twenty-third annual 
report of her Majesty’s Inspectors of Explosives, just 
issued, special mention is made of a big blasting 
operation that was carried out on Dec. 7 at the 


quarry of the Welsh Granite Company, Limited, at 


Trevor. The quarry is situated 600ft. above the sea 
level, and the bank to be operated upon was 100ft. 
high. The plan of operation consisted in driving one 
heading, 53ft. long, about 15ft. above the level of the 
bank; another heading, 23ft. long, to the left from this, 
and with a chamber at the end; and a third, 29ft. long, 
to the right, but nearer the mouth of the first heading, 
also with a chamber at the end. The chambers were 
charged with 61 tons of gunpowder, two  high-tension 
fuses being placed in each chamber, together with 
duplicate fuses in case of a missfire, and connected 
with the cable for firing, which was done by means of 
a small Siemens dynamo of 400 volts. Eight hundred 
thousand tons of rock were displaced, and another 
20,000 tons loosened by the explosion. The report 
adds that it is proposed to carry out a larger blasting 
operation at the same quarries this summer. 


Turkish Concessions.—In the course of a letter 
praising German methods as compared with English, 
the Pall Mall Gazette correspondent mentions that it 
is “expected by Turks in high positions” that a firman 
will be granted shortly to Sir Ellis Ashmead- Bartlett 
for the introduction of electric traction into Smyrm 
and lighting and traction into Salonika. Much hs 
been reported from time to time about Turkish con 
cessions, though nothing tangible is yet forthcoming. 
However, things are wont to move slowly in the East, 
so we need not despair of one fine morning hearing 
of something definite. As the correspondent says, in 
other words, the thin end of the wedge, so far as the 
future of electricity in Turkey is concerned, was driven 
in by the introduction of electric lighting into the Palace. 
Oriental prejudice constituted the greatest hindrance to 
the progress of things electrical in Turkey, and now 
that has been partially broken through, concessions are 
only a matter of time, though our manufacturers and 
others should contend for their fair share of the favours, 
since other very keen competitors are in the field. When 
concessions are once given, the next thing will be to make 
the most of them and seek more. 

German-American Cable.—A Reuter’s telegram from 
Berlin on Sunday, referring to the laying of the new cable 
from Germany to America, concerning which some surprise 
has been expressed that the concession should have been 
granted to an English company, says it is declared in 
authoritative quarters that the cable for technical reasons 
has to be landed at the Azores, where the Telegraph Con 
struction and Maintenance Company of London p 
the exclusive right of landing a cable. In order that the 
plan for the German cable might not be frustrated, the 
consent of the London company became necessary. The 
company agreed only on condition that it should be 
entrusted with the construction and laying of the cable, 
and it was thus that the concession came into the hands of 
an English company. It is added, however, says Reuter, 
that German interests have not been overlooked, inasmuch 
as the English company utilises to a considerable extent 
German material and German labour in laying the cable. 
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It is further added that no German manufactory able to 
undertake the construction and laying of such a cable 
exists at present, but that one is in course of formation, 
and should further submarine cables be decided upon, the 
order for them will be given to a German firm. 

Soiree.—The Royal Society gave a successful con- 
versazione at Burlington House on Wednesday evening, 
the 21st inst. This was the “ ladies’ night,” and, as usual, 
a varied array of attractions had been provided, though 
the ladies present gave most of their attention to some 
objects of antiquarian interest exhibited by Dr. Gladstone 
dating from the period Bc. 200. Another exhibit was Mr. 
Mackenzie Davidson’s apparatus for throwing Réntgen ray 
effects into stereoscopic relief, which likewise engendered 
much interest. In this apparatus a rapidly rotating disc, 
with two apertures cut in it, is so arranged and so rotated 
that each eye receives the rays only from the source of 
light opposite to itself, and never receives them at exactly 
the same moment that the other eye is receiving its rays, 
In the same way a Róntgen ray shadow of an object, cast 
on a fluorescent screen by one of the sources of light, is 
only seen by one eye, and the shadow cast by the other 
source of light is only visible to the other eye. If these 
succeed one another fast enough, faster than 10 times a 
second, the impressions on the eye become continuous, and 
the shadow of the object is seen in stereoscopic relief. 
Chain lighting effects were shown by Mesars. Joseph Swan 
and A. C. C. Swinton, the former gentleman using à new 
form of interrupter called the Wehnelt-Caldwell, and the 
latter a new valvular contact breaker. Mrs. Ayrton, the 
only lady exhibitor present, showed images of the crater of 
a hissing arc on a screen. 


Sydney and Electric Traction.—In our issue of 
April 28 last we referred to the fact that the Railway 
Commissioners in Sydney were laying down a plant at 
Ultimo for supplying sufficient power to operate the whole 
system of the proposed electric tramways in that city, and 
at the same time to provide for the electric lighting require- 
ments of the Municipality. We also alluded to the fact 
that an offer had been made by the Commissioners to allot 
to the Municipality sufficient generating power at a cost 
far lower than would be the case if the Municipality itself 
were to provide and maintain plant for this purpose. We 
now understand from a report which appeared in a recent 
issue of the New South Wales Railway Budget that the com- 
mittee who had considered the question of public and 
private lighting (and to whose report we refer elsewhere in 
this issue), after duly considering the matter were unable 
to recommend its adoption by the Council, and the offer 
was accordingly declined. In further reference to this 
power-house, our contemporary remarks that, although the 
work in connection with this is progressing more favourably 
now than has been the case for some months past, the date 
when the line will be open for traffic is still doubtful. A 
considerable amount of delay has been occasioned by the 
difficulty experienced in obtaining steel and iron work for 
the roof of the power and boiler houses, consequent upon 
the strike of engineers in England. This, however, has 
now been overcome, and a start has been made of the 
roofing of the building. The power-house will contain 14 
boilers, capable of generating 20,000 h.p. Not more than 
seven of these boilers will be needed for the George-street 
portions of the line. 

Phosphorescence. — Our French contemporary, 
L Electricien, in a recent issue refers to a phenomenon 
observed by M. Ernest Gerard with respect to tho develop 
ment under certain conditions of phosphorescence in incan- 
descent lamps. He found that by rubbing the glass bulb 
of an incandescent lamp with his hand or with his sleeve 


an evanescent light, having the appearance of phosphor- 
escence, manifested itself inside the tube or bulb. In 
seeking information on the point, it was explained by our 
contemporary that it was the custom, in order to ascertain 
the degree of vacuum possessed by tbe bulbe, to rub these 
with à cat-skin in the dark, and that phosphorescence more 
or less intense was the measure of the degree of emptiness. 
The phenomenon observed by M. Ernest Gerard was brought. 
under thenotice ofthe Belgian Society of Electricians,of which 
he is the vice-president, and it was then pointed out that 
in 1660 the physicist Picard had noticed a luminous appear- 
ance in the vacuum of a barometer, and that Haukesbee, 
in agitating the mercury in the same tube, observed a 
purple light, and it was upon these evidences that M. 
Gerard, in rubbing with a cat-skin, found a Gessler 
tube to be illuminated. At the same meeting M. 
Mennessier, without knowing the nature of the opinion 
which was held by our contemporary on the point, 
explained that the phenomenon observed was not pro- 
duced in lamps with a perfect vacuum, adding that it was 
the degree of emptiness wbich served to classify them. A 
subsequent speaker remarked that the presence of a filament 
was necessary for the production of the phenomena. The 
filament and its attributes would constitute the interior of 
a Leyden jar, the other portion being represented by the 
base of the lamp and the lamp itself. L Electricien thinks 
that the phenomenon referred to by M. Gerard ought to 
attract attention. 


London amd its Electrical Supply.—Last Friday, 
says the Times, the Select Committee of the House of 
Lorde presided over by Lord Brougham further con- 
sidered the Bill promoted by the Central Electric Supply 
Company, by which powers are sought to acquire a site on 
the Regents Canal for the purpose of constructing a 
generating station for electricity, and to lay mains through 
Marylebone to supply the St. James's and Pal Mall 
Electric Supply Company and the Westminster Electric 
Supply Company with electricity in bulk. It is also pro- 
posed to supply electricity in bulk to four other districts 
should it be desired. Mr. Fitzgerald, Q.C., addregsed the 
committee on bebalf of the Metropolitan Electric Supply 
Company; and Mr. Freeman, Q.C., then opened the case for 
the Vestry of Marylebone against the scheme, saying the 
Vestry simply desired to protect the public interests and to 
prevent undue inconvenience by the breaking up of the 
streets, which, although paid for by the companies concerned, 
always entailed a certain amount of expense to the rate- 
payers aleo. Evidence having been given in regard to the 
objections entertained by the majority of the inhabitants 
of Marylebone to the proposals of the Bill, and Mr. 
Waddington having given similar evidence, the case for 
the opponents was closed. Mr. Balfour Browne, Q.C., then 
replied for the promoters. After the committee had 
deliberated, the Chairman said they had decided to pass 
the preamble of the Bill on certain conditions. The com- 
mittee desired that the Electric Lighting Acts of 1882 and 
1888 should be incorporated in the Bill; that there should 
be only a single line of route and one trench for the con- 
veyance of the energy to the parishes of St. James's and 
Westminster, the size and route of the trench to be agreed 
upon by the company and the local authority of Maryle- 
bone, and that any case of difference should be decided by 
the Board of Trade. The committee also restricted the 
supply to the St. James’s and the Westminster Companies, 
and wished to state that they desired that this company 
should be bound by all the provisions which Parliament 
bad required to be inserted in electrical provisional orders. 


The Chinese and Telegraphy.—In an interest- 
ing article contributed to our Transatlantic contemporary, 
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the Electrical World, Prof. F. B. Crocker refers to some 
aspects of the electric telegraph in China. In that empire 
this means of signalling is the only electrical application 
which has been developed to a state of any importance, 
and even this is still quite primitive in its methods. 
The telegraph system of the interior is operated by the 


Imperial Government largely for its own purposes, but it 


is available also for commercial and private messages. Prof. 
Crocker shows that even in the case of the Imperial tele- 
graph system great difficulty is experienced on account 
of the dogged opposition of the people to anything 


that is new or foreign. They cut down the poles, 


break the insulators, and remove the wire. In some 


cases it is not altogether fanaticism on the part of 


the natives, as we are told that they incidentally do 
themselves a good turn by using the poles for firewood 
and the wire for various purposes. It is found that copper 


wire is especially welcome to them on account of its greater 
value. Malicious damage to the telegraph lines near 
Shanghai having become a serious matter, it was discouraged 
by the Governor, who ordered that the head of someone in 
the neighbourhood should be chopped off for every pole 


chopped down. This was one method certainly of making 
“the penalty fit the crime,” but we are told that the plan 
was found to be effective in spite of the fatalistic indiffer- 
ence to death of the Chinese compared with the Caucasian 
races. The author goes on to show that the apparatus and 


methods employed in the Government telegraph system, 
are exceedingly old-fashioned. At Canton, the most 


important commercial city of the empire, the office was 
equipped with half a dozen Morse recorders. The method 
adopted consists in giving a special number to each word, 
and these are arranged in columns like a table of logarithms. 
With reference to telephones, these are used in treaty 
porte, but even in the largest cities their number is limited. 
Shanghai having the greatest number of telephones, and 
being one of the most important places, has only one 
exchange with four operators, 380 subscribers, and 4,000 
calls per day. 


Testing Dynamo Iron.—Prof. Dr. Epstein recently. 


discoursed upon the above subject before a gathering of 
electrical engineers at Frankfort-on-the-Maine. He pointed 
out how little was known of the special properties of iron, 
and what slow progress was made with the study of this 
subject. Of special interest to the electrical engineer was 
the study of the magnetic properties of iron, and these did 
not claim his attention in their simplest form, but occurred 
in complication with secondary phenomena. Continuing, 


he compared magnetism with the mechanical changes 


which take place in a steel spring upon being stretched, 
the elastic reaction of the latter and hysteresis phenomena 
governing in similar manner a loss of energy. This loss of 
energy was, by the magnetisation of iron sheets for dynamo 
cores, dependent upon the quantity of material employed, 
the frequency of the magnetising current, volume of the 
same, and peculiar properties of the iron. The latter were 
not alone dependent upon chemical constitution, but also 
to a high degree upon the thermal treatment. The former 
distinctions between wrought iron, cast iron, and steel had 
vanished, and the practical man had now at his disposal 
a great variety of qualities, whose properties approached 
similarity. Casting and rolling lent to the iron simply 
the necessary shape. The manufacturing process proper 
of dynamo iron commenced with the annealing — the 
hardening process. It was the thermal treatment of the 
iron upon which the magnetic quality of the iron 
depended—a process requiring extreme care, but which 
was not always certain. A critical stage was also the 
mechanical shaping of the sheet after its thermal treat- 


ment, since each mechanical demand upon the iron might 
prove detrimental to the result of the annealing proces. 
However, even a thoroughly well manufactured iron 
showed no constant magnetic properties. Investigation 
of the hysteresis loss in iron had induced the establishment 
with which the speaker was connected to construct a new 
form of testing apparatus for iron, and the results obtained 
had shown that the different samples of iron taken varied 
very considerably, and only tests made by the same method 
were at all comparable. This result pointed to the desir. 
ability of consumers, manufacturers, and scientiste working 
together, and employing one common method of testing. 
The establishment of standards was desirable, whereby the 
iron would be tested in its finished form. 


The Como Exhibition.—The exhibition in connection 
with the centenary of Volta furnished details for an 
interesting article in the Morning Post of Tuesday last 
Referring to the historic section, or that portion of the 
exhibition which deals exclusively with the work of the 
Como physicist, the writer mentions that this contains a 
cast of the great inventor's skull, and around it are arranged 
the various pieces of apparatus which were invented or 
employed by him in his classical researches. That, as a 
matter of course, which commands the greatest attention 
is the famous “pile.” Having furnished other details, all 
closely associated .with the physicist's earlier researches, 
including the electrophorus, the condenser, and the primi- 
tive electrometer, the last named of which has become so 
much associated with Lord Kelvin’s name that one is some- 
what amazed, says our contemporary, at finding it in the 
list of Volta’s inventions, the writer proceeds to refer to 
other sections of the exhibition, noting en passent that 
there is a particularly choice display of electrical appliances, 
chiefly from Milan, where the electrical industry seems to be 
in great progress. Our contemporary goes on to say that it 
is in cooking appliances nowadays that search must be 
made for novelties in matters electrical, and in this direc- 
tion there is at the exhibition no disappointment. It is 
added that the thrifty housewife has only to turn on the 
current for a very short time in order to bring the water 
in a pretty little kettle to the boiling point. Similarly this 
invisible agent brings the metal rods of à grill to a red 
heat, which soon converts the raw beefsteak into a delicious 
edible snack. The laundrymaid need have no more 
trouble in keeping her smoothing irons hot, since by 
simply joining them when in use to the electric mains 
they may be kept at the required temperature for any 
length of time. In like manner the curling-tongs of the 
hairdresser need only be switched on before he applies 
them to the locks of his clients.“ Specimens of these appli 
ances and many others for cookery purposes are on exhibi- 
tion in abundance, and perhaps attract most notice from 
visitors. Dynamos and motors of the most recent and 
approved designs are shown in large numbers, with elec- 
trical measuring instruments. Telephones for all con- 
ceivable purposes are shown, and the display of telegraph 
apparatus is one of the best ever made at such an exhibi- 
tion. Instruments of every kind are on view, including 
the Hughes and the Baudot, which are chiefly used on the 
Continent, and the sounder and Wheatstone, which are 
peculiar to Great Britain and America. A complete relay 
set, such as is used for fast-speed Wheatstone working in 
the British postal service, finds a place in one corner, while 
opposite it stands a large selection of testing appliances, 
among which are several samples of Siemens's electro- 
dynamometer, an instrument not often seen outside the 
test-room or the electrical laboratory. Several portable 
sets of telegraph apparatus for use on special occasions, 
neat and compact, are shown, 
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BRISTOL CONVENTION. 
FRIDAY’S PROCEEDINGS. 
Mr. J. H. RIDER again presided, and called upon Mr. 
J. F. C. Snell to read his paper on 
Condensers for Electric Light and Power Stations 


BY J. F. C. SNELL, A. M I. C. E., MLEE, M. I M R., BOROUGH 
ELECTRICAL ENGINEER, SUNDERLAND. 


a 


— 


MR. J. F. C. SNELL. 


A good deal of labour is 5 in obtaining an extra 1 B 
cent. of efficiency of electrical plant, and it is anomalous to find 
so many electrical stations which are among the most modern 
in equipment of all generating centres of power exhausting 
sLeam into atmosphere, and thereby reducing the efficiency of 
the steam plant wholesale. "When one considers the funda- 


— T, 


mental equation n » Which gives the increase of efficiency 


3 
obtained by a condensing engine over and above that of the 
same engine working with an atmospheric exhaust, it seems that 
in the most difficult of cases—i.e., where circulating water has 
to be purchased and the station site is limited in extent—it is 
financially unsound, and also unsound engineering to ignore the 
claims of the condenser. Take a simple example of an engine 
working with a chest pressure of 1251b. absolute, and with 6lb. 
back pressure in the exhaust, and compare the results with those 
obtained from the same engine having the same initial pressure, 
but 5 into a 2bin. or 26in. vacuum, or against a vapour 
pressure of Jib. absolute, what increase of efficiency results? 
The temperature of steam at 135lb. absolute 550deg. F., and 
vu of 21lb. absolute —2231deg. F., and that of 3lb. absolute 
The theoretical efficiency of the engine working with 


a condenser would be 990 — — 1:87 times greater than the 


350 — 231 
same engine working to atmosphere. In the classical papers 
of the late Mr. Willans, published in the Proceedings of 


the Institution of Civil Engineer, vol. xiv., 1893, curves and 
results were shown of trials of throttle-governed engines in 
which the condensing curve (which is a straight line in this 
case) is much below that of the non-condensing curve, and the 
initial quantity of steam to overcome friction being very much 
less, and the constant increment per horse-power being the 
same in both cases, the two lines are parallel, showing that the 
value of condensation of steam increases with a decrease of 
load, a very valuable fact in view of the variable load of an 
electric light station and the present tendency towards large 
units of power. It is a pity that the valuable tables given 
weekly in Lightning do not give a column showing whether a 
station is cundensing its steam or exhausting to atmosphere, for 
the former must have the advantage in coal consumption. Of 
course, this is not all gain, a certain debit having to be made 
for the auxiliary machinery required to drive air or circulating 
pumps ?r both, which auxiliary power amounte to some 2 or 
5 per cent. of the whole. There are other considerations 
which should induce one to adopt condensers, such as the 
nuisance. which is caused sometimes from the exhaust steam 
blowing about and becoming condensed and falling as a greasy 


rain ; or, again, the atmospheric vibration which 1s frequently 


station. 
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caused by an exhaust pipe. A saving is effected in less 
cleaning of boilers ; the hot-well water can be used for feed, 
and only a amall amount of make-up water is required. Other 
EEPE eowkt also be brought forward. The locality must 
needs affect the type of condenser adopted. If a natural source 
of circulating water is not available, can ground space be 
obtained for artificially cooling the water? This and other 
considerations must settle the question. 

Condensers may classed broadly into two kinds: (1) 
those in which the circulating water is always separated from 
the exhaust steam; (2) those in which the circulating water 
is mixed with the exhaust steam. The firat class contains the 
surface condenser and the evaporative condenser. The second 
class contains the old jet condenser and the more modern 
ejector condenser. 

Surface Condensers.—In the author’s opinion there can be no 
inducement to adopt any other class of condenser if plenty of 
circulating water can be had. If not, artificial cooling arrange- 
ments should be adopted. If economy of circulating water is 
necessary, this system is very good, and though it does not 
appro the simplicity and excellence of surface condensing 
plant supplied from liberal and natural sources of cooling water, 
yet it appears to the author to be the next best system. In the 
Railway World of February, 1899, a case is cited of the 
Madrid power-house, where, after a 12 hours’ full-load run, the 
temperature of the tank from which the circulating water was 
drawn had not increased. The water, after passing through 
the condenser, is in that case made to fall over a series of metal 
sheets contained within a tower through which a circulation of 
air is forced by fans. The advantage of surface condensers 
is that the condensed steam can be returned to a hot-well, 
and after passing through a carefully ed oil filter, can 
be used again as boiler feed. It is true that both air and 
circulating pumps are required, and in the case of cooling 
towers fans as well, also that this type requires a larger per- 
centage of auxiliary power than other types. It is also more 
costly in outlay, but eventually, and especially in hard-water 
districta, it will probably be found better to instal than a type 
in which condensed steam and circulating water are mixed 
together. The pee of using the heat units of the hot-well 
water, instead of wasting them as well as the latent heat units 
taken away by the circulating water, is one that must be right. 
The author has recently been obliged to go into the question 
of extensions at Sunderland, where every available foot of 
ground on the existing site will be taken up as soon as the exten- 
sions are completed, and the only alternative of exhausting to 
atmosphere (for which the station was originally designed) is the 
adoption of artificial means of cooling the circulating water, or 
the use of condensers of the evaporative type. The author has 
decided to adopt self-contained surface condensers, one to 
each pair of 500-h.p. steam dynamos, and a cooling tower 
with fan draught for top loads or special climatic conditions. 
Sunderland water is very hard indeed (about 25deg. Clark's 
scale), and as considerations of space have made it imperative 
to aop marine boilers, it is more nece to use the con- 
de steam again as feed. The price of the condensing plant, 
steam driven, including cooling towers and all pipework, will 
be about £2. 5s. per electrical horso power installed. In large 
stations it will certainly be best to have each engine completely 
equipped with surface condenser, air, and circulating pump, even 
if the pumps be separately driven. Simplicity of design is most 
essential, and any system allowing for changing over from one 
condenser to another, or many, will in the end introduce 
unnecessary complexity of design. Each engine, condenser, 
and pumps, and atmospheric by-pass uptake should be separate. 
By having the condenser close to the low-pressure cylinder a gain 
in vacuum in the cylinder results. There is less work for the 
air-pump, and there are less joints on the exhaust to be main- 
tained. Should the condenser be a portion of the engine and 
the pumps driven from it, or should they be independent of it ? 
The author understands that even in some modern marine 


practice the condenser is being made independent of the main 


engine, and the pumps are separately driven. The present 
tendency of electrical men— writing from a station engineer's 
standpoint only—is towards high speed. This in iteelf practi- 
cally disallows the pumps being driven from the main engine ; 
again it is convenient and economical to have the condenser below 
the engine-room floor instead of taking up unnecessary space. 
A good drainage is thus given to the low-pressure cylinder, and 
though not all-important, a gain in the appearance of the 
The engines can also be worked to atmosphere more 
readily. In stations of small dimensions, where the price of a 
separate condenser for each small unit would be prohibitive, it 
becomes necessary to have a common exhaust pipe, and perhaps 
several condensers connected thereto. This is not to be desired, 
as the more valves and complications the more chances of 
losing the vacuum, and that perhaps at a critical moment, 
when a drop in pressure over the whole system might result. 
The question whether the condensers are to be separate or 
built up with the engines therefore depends much on the ty 
of engine itself. To sum up, the author is of opinion that high- 
speed or moderately high-speed engines, with separate con · 


814 


THE ELECTRICAL ENGINEER, JUNE 80, 1899. 


densers to each, driven by a motor or auxiliary engine, and 
with the condensing plant below ground, and a separate atmo- 
spheric by-pass, commends itself as the most reasonable and 
simplest design. The systems of cooling circulating water will 
be ealt with laterin the paper. Surface condensers, including 
air and circulating pumps, cost approximately £1°6 per elec- 
trical horse-power if steam driven, or £3°73 per electrical horse- 
power if motor driven. They take up approximately 0:03 square 
feet per horse-power. 
is two square feet per horse-power, and the weight of circu- 
lating water should not be less than 25 times the 
weight of steam condensed, and more if the surround- 
ing temperature and temperature of circulating water be 
a The importance of having brass tube plates, with the 
tu ferruled into the plate, plenty of air-pump volume 
Slang taken at 1-24th the low-pressure volume), brass liners, 
brass buckets, and phosphor-bronze air-pump rods, scarcely 
needs pointing out. A type of air-pump now much in favour 
is that known as Edwarde’s, which does away with foot and 
bucket valves, and therefore reduces to a minimun a chief 
source of trouble in air-pumps. The head or delivery valves 
of course remain, but another advantags is that these can be 
renewed from a side door without stopping the pump. India- 
rubber valves are of no use with oily water, as they waste and 
rot so quickly. Muntz metal sheets, or vuloanised fibre valves, 
are found best in practice. It is best to let the air-pump have 
an easy discharge to the hot-well, as if much head of water be 
allowed on the delivery side trouble results in getting rid of 
the air, and the vacuum is consequently impaired. The barrels, 
buckets, and valves of the feed pump should also be of brass, 
as the hot-well temperature will be some 130deg. or 140deg. F. 
In a recent description of a surface condenser with motor-driven 
air and circulating pumps for Glasgow, the curves show a 


modulus of 66 per cent, —that is, Pump horsepower These 
i Electrical horse-power 
sets are each to care for 15,0001b. of steam, or at 221b. per elec- 
trical horse-power, say about 700 e.h.p., and have each a surface 
of 1,250 square feet—that is, 1:78 square feet per electrical 
horse-power. The air-pump took 13 h.p. at full load, and I 
have calculated out the circulating pump at 7 h.p., or a total of 
20 h. p. of auxiliary plant for a 700-h.p. engine— i.e., slightly 
under 3 per cent., a usual figure. The air-pump motor runs at 
800 revolutions per minute and the pump at 150 revolutions, a 
rather high rate for an air-pump ; the 7in. centrifugal pumps 
deal with 1,000 gallons per minute against a 10ft. head, and 
run at 530 revolutions per minute. 


Evaporative Condensers.—The next type of condenser which 
keeps condensed steam separate from the circulating water is 
one which has sprung up only recently, and is still in rather an 
experimental stage. At least, little has been written on the 
matter, excepting, as far as I know, a paper before the Institu- 
tion of Civil Engineers by Mr. Henry Davey in 1896, one 
before the Institution of Junior Engineers by Mr. Fraser, 
and an admirable paper recently read before the Institution of 
Mechanical Engineers by Mr. Oldham. The author has had 
experience with three types of evaporative condensers. The 
principle is, of course, the passage of a film of water over 
tubes arranged either horizontally or vertically, which by 
evaporation carries off the latent heat of the steam contained 
within the pipes. In some cases the pipes are enclosed within 
a casing and the cooling is aided by forced draught obtained by 
means of a separately driven fan. It is claimed that the 
amount of circulating water evaporated is less than the amount 
of feed water, but of course this is obtained only by means of 
a considerable amount of air cooling. The condensers can be, 
and usually are, fixed on the roof of the engine-house. The 
average vacuum obtained is from 18in. to 22in., and air-pump 
and circulating pump are both required, but the work done by 
the circulating pump is small, being that due to the height of 
the condenser itself. The objection to this type in the author’s 
Opinion is the fact that the condenser is some distance from 
the engine, and, on account of the benefit of wind draught 
and ground space occupied, it is placed on the roof, and natural 
drainage of the exhaust is impossible, and the vacuum in those 
with which the author had to deal, at any rate, has not been 
nearly so good as that obtained with a surface condenser. S» 
far as his experience with this class of condenser goes, the 
vertical arrangement of tubes is better than a horizontal con- 
struction. Various means have been devised to keep the water 
spread over the tubes so as to use every inch of cooling surface : 
tapes, spiral guides, troughs at intervals, and other devices. 
The amount of cooling surface per electrical horse-power is 
found to be about 2°75 square feet as against 1°75 to 2 square 
feet for a surface condenser. The air pump should be larger 
on account of the large amount of exhaust pipe usual in 
Such cases, and so arranged as to drain the exhaust pipe at 
its lowest level. The circulating pump is very much smaller 
than in the case of a surface condenser, being only required 
to circulate something like one-twelfth of the amount of 
water. There is a well-known type of evaporative con- 
denser at Kensington Court which is frequently used as an 


The cooling surface in the best practice 


air condenser only, being in its present situation impossible 
to circulate water owing to the 5 of important reei- 
dential buildings, and the fear of creating a nuisance. This 
type of condenser for congested districts must of necessity be a 
valuable one, and next to surface condensers in the author's 
opinion will prove to be the best when more developed. A case 
is cited in Mr. Oldham's recent paper read before the Institu- 
tion of Mechanical Engineers of an evaporative condenser con- 
nected to two Willans engines of 550 h. p. This condenser was 
140ft. away from the engines, and the distance from the engines 
to the condenser and thence to the air-pumps was 350ft. These 
engines could run at 100 h.p. without any cooling water, the 
condenser simply acting as an air condenser. It therefore seems 
that only sufficient tube area is necessary to enable this type 
of condenser to be used without employing any circulating 
water at all. The auxiliary horse-power required for 
driving the pumps is about 2 per cent., and che circulating 
water necessary may be taken at 14 times the steam condensed. 
Another case is cited of a Theisen plant dealing with 5,000 h.p. 
These condensers are supplied with a 12in. fan, and the 
auxiliary plant requires only 16 h.p. for the centrifugal pump 
and fans and 15 h.p. for the air-pump, or 1'05 per cent. 
only of the total power. The cost of an average evaporative 
condenser may be taken at £1:8, with motor-driven auxiliaries, 
including air-pump, circulating pump, and fans, and the area 
taken up about 0°15 square foot per electrical horse-power. 
The make-up water of either of the above-mentioned types of 
condenser can be, if necessary, in hard-water districts treated 
by a softener or by an evaporator since so small a quantity 
is required. 

Ejector Condensers. —The next type to consider is the ejector, 
which the author thinks ranks third on the list. He does not, 
however, like it so much as the other types because of the 
intermixture of circulating water and steam and consequent 
loss of a hot feed. Thus one of the two great advantages of 
condensation is lost. This is, however, a very neat and a very 
cheap condenser, occupying very little room. The principle of 
course is the s1ipplying to a specially-shaped vessel a stream of 
water under good head or pressure passing through the inner 
sides of a series of cones, around the outside of which the 
exhaust steam circulates. The vis viva of the falling water, with 
the added energy due to the differences between atmospheric 
pressure and vacuum in condenser, carries away the combined 
steam, air, and water. No air-pump is therefure neceasary, but 
a circulating pump similar in size to that used with a surface 
condenser is required—i.e., circulating water about 25 times 
the weight of steam condensed. At two stations with which 
the author was connected the ongines exhausted into a common 
pipe, to which several ejectors were fixed, varying in size. 
The author does not like this, but considers that a separate 
ejector to each engine, as arranged by Mr. Wordingham, at 
Manchester, is by far the best. There is one important point 
in connection with this type ; it is necessary to seal the delivery 
from the condensers with water. In cases of failure of the head 
of circulating water, the vacuum might cause the water seal 
to rise in the pipes, and so to the engine, causing some little 
trouble (if a new cylinder or a blown-off low-pressure cover 
may be classed as such). To prevent this, non-return valves 
or siphon bends are always fitted. An automatic atmospheric 
exhaust valve is also, of course, always added. For neatness 
and cheapness this type is to be strongly recommended. Unfor- 
tunately, it has that, to him, great objection : the mabihty to 
return the condensed steam as feed water to the boilers. The 
cost of this condenser is as low as £0°9 per electrical horse- 
power, including the circulating pumps to raise the water to 
sufficient head, usually not less than 25ft., for the 1 of 
supplying the condensers. The author suggests an interlocking 
arrangement, so that the water may not be shut off before 
the engine has been shut down, as non-return valves do not 
always act. 

Jet Condensers.— The last type here mentioned was the first 
to be adopted—viz., the old jet condenser. In this case the 
air-pump has to be large enough not only to clear away the con- 
densed steam and air, but also the whole of the injection 
water, no circulating pump being necessary except it be for 
recooling. The amount of power required to drive the air-pump 
is 2 per cent. of the total engine output, and the cost is P0-85 
per electrical horse- power. This may be dismissed at once by 
saying that this type is effete so far as electric power stations 
are concerned. 

Circulating Water.—As to those cases in which no natural 
source, such as river, sea, or canal, is at hand from which water 
for circulation is obtainable, there are many ways for dealing 
with the cooling of water; amongst them being the cooling 
ponds, cooling sheets, as at St. Pancras, and by spraying over a 
pond, such as is extant at Croydon and Newcastle, and is being 
adopted at Cheltenhamand elsewhere ; also towers, asat Brighton, 
the Central London, and as the author intends adopting at 
Sunderland. There is usually no warrant for adopting cooling 
ponds, the cooling area required to equate the increase from 
the steam being so great, and ground being as a rule far too 
valuable. A simple method was adopted at St. Pancras, oon- 
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sisting of a series of corrugated iron sheets over which the 
water was allowed to trickle. This system, however, requires 
such a very large cooling area, and the wind pressure on the 
exposed area is sometimes so great as to make an adequate 
system too bulky to be practicable. Of course, a large reser- 
voir was in connection with this, the cooling going on through- 
out the 24 hours, and the temperature of the water rising 
considerably at times of full load, which was reduced to normal 
temperature during the hours of light load. The system of 
spraying through specially constructed hydraulic nozzles over 
a large reservoir is very successful, but unfortunately this too 
requires a large ground space, though in inland provincial 
stations it would be a most excellent method: The ground 
space is about 24 square feet, and the price about £0°9 per 
horse-power. The author's opinion is that towers with an 
artificial air draught offer the most ready method of dealing 
with this important matter. Towers do not take up much 
room, the vapour is taken away from a good height, and the 
amount of auxiliary power required for driving the fan is only 
0:8 per cent. The ground space is about 0°15 square feet, and 
the cost £1:06 perdre Dow 

Allusion has been made to the necessity of brass-ended pumps 
for condensing plant. There is one other point—viz., the 
elimination of oil from the hot-well water—which must be 
effected before the water is fed into the boilers. In most 
engines nowadays—such as Belliss, Allen, or other high-speed 
marine types—very little oil need be used—in fact, the engines 
at Sunderland of the former type are run almost without any 
oil in the cylinders, and at the last inspection the cylinders 
were in splendid condition, and showed no signs of 
wear. Almost all enclosed engines are now constructed 
with outside glands on the cylinders, and with lantern 
glands with drains returning to the crank chamber. By 
this means oil is not now sucked up from the crank chamber 
into the low-pressure cylinder, and the amount of oil present 
is therefore very small. There are several filters on the market 
now which profess to deal with the oil in water, and no doubt 
do so to a great degree, but it is a difficult matter to eliminate 
oil which becomes saponified and so intimately mixed with the 
water. A careful selection of the oil, or the replacement of 
cylinder oil by graphite, for example, will minimise this trouble. 
The author disclaims any novelty in this paper, and has merely 
laid the same before the association gs a nucleus for discussion, 
which, it is hoped, will be beneficial to us all. The weight of 
steam per electrical horse-power is taken at 20lb. throughout. 


Mr. W. A. CHAMEN, of Glasgow, in opening the dis- 
cussion, claimed how needful it was that large stations 
should be running condensing. Otherwise, the steam 
issuing from the exhaust pipe was very apt to fall as rain 
in the adjacent streets. He had had that trouble at 
Glasgow, and, in answer to the committee's question as to 
what should be done, could only advise that the public 
should choose another street to walk in. He believed that 
some air and circulating pumps were being installed 
at Poplar direct-driven from high-speed engines, and he 
asked whether further information about this could be 
obtained. The maximum engine speed to which they 
direct coupled their pumps at Glasgow was 120 revolutions, 
and he thought this was quite high enough. He had found 
great trouble with evaporative condensers, and the diffi 
culties were increased owing to the distance of the con- 
denser from the engine, which necessitated a large number 
of joints and leakages. He wished that Mr. Lowe, of 
Messrs. Willans and Robinson’s, had been present to give 
tkem his experience in the design of exhaust pipes. He 
had found that where small pipes entered large ones, eddies 
causing considerable back pressure were set up. He rather 
objected to the ejector condenser on account of the difficulty 
of obtaining the efficiency of a set exhaust into them. As 
regards the use of graphite instead of oil, Mr. Lowe had 
found that the internal parts were exceedingly apt to rust 
badly when left after having been lubricated with graphite 
only. Where water was scarce he advocated the use of 
cooling towers in connection with surface condensers. At 
Glasgow they had a canal near their works and arranged 
the intake some 600ft. away from the discharge pipe. He 
was afraid, however, they would have trouble before long, 
as the tramway people proposed to do the same thing a 
little higher up the canal. He was very much adverse to 
the usual practice of placing the condensing plant below 
the floor, where it was very apt to be neglected. 

Mr. C. H. WonDINGHAM complimented the author on 
bis paper, and agreed with him that surface condensers 
were the best to use as a rule. He also found from his 
personal experience that the author's figures as to the cost 
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of condensers were practicallp in agreement with some 
which he had obtained for his own station in Manchester. 
Personally, he believed in the use of separate con- 
densing plant for each engine. In the large 5, 500-h. p. 
machines he was now considering they were arranging 
the condenser in halves, so that the risk of breaking down 
might be reduced. This machine would be running at 
75 revolutions per minute, and the pumps would be direct 
coupled. He quite agreed with Mr. Chamen in his objec- 
tion to the ejector condenser in that it was impossible to 
test steam consumption. The separation of oil from the 
condensed water was a very difficult matter, and personally 
he believed it was more possible to divide the oil from the 


steam before condensation. 


Mr. A. ELLIS, of Bolton, remarked that in their works 
they were just taking up the question of condensation. 
There was a stream near them, but as it was only 5ft. wide 


and Qin. deep they had decided to put in cooling towers 
and to discharge into a 175 at light load. 


Mr. A. S. BARNARD, of Hull, said his practical experience 


showed that it was better to work without a water seal 


with the ejector condenser. Since arranging his plant 
in this way he had never had the vacuum fail. There was 
in this case no need to rely on an air cock in the exhaust. 
In starting up he ran the engines until there was a slight 
back pressure in the exhaust pipe, and then turned on the 
water and got the vacuum at once. There was no need of 


an automatic valve to give relief in case the water failed, as 


the steam had a straight blow through. They worked the 
by-pass to the atmosphere at Hull by hand, and did not 


rely on an automatic apparatus. 


Mr. J. KLEIN said that it might be of interest to state 
that a surface-condensing plant, combined with a Klein 


cooler of the tower type, was working at the Bristol 


Wagon Works. In this type of cooler the water was only 
raised to a height of about 20ft., the tower surrounding the 
cooling stack being 60ft. high. The difference in tempera- 
ture between the interior of the tower and the atmosphere 
outside caused a draught up the tower, which supplied the 
necessary air for evaporating a portion of the water and for 
carrying away the vapour. Several towers of this type 
were working successfully in this country, and a large plant 
to deal with the condensing water for some 3,000 h.p. was 
being erected for the City and South London Electric 
Railway. These tower coolers occupied more space than 
the fan coolers, but their advantage was that there were no 
moving parts and the draught was obtained without expen- 
diture of power. Of course, where sufficient space was not 
available, fans must be used. As to the oil question, it was 
extremely difficult to separate the oil from the water after 
condensation. He had found that the best way of removing 
the oil was by a separator in the exhaust pipe between the 
No trouble was then caused by 
the oil in the condenser, and the separator was much simpler 
and more efficient than the filter used for removing oil 
from the water. The oil was separated from the exhaust 
steam by changing the direction and reducing the velocity 
of the steam, the action being similar to that of an ordinary 
steam separator. 

Mr. E. T. RUTHVEN MURRAY, of Willesden, had inspected 
the drawings of the arrangement Mr. Blackman was pro- 
posing to use at Poplar. The pumps were worked by 
means of a worm and wheel gear at the back of the engine. 
He personally thought that a much better vacuum could 
be obtained with separate condensers than with one main 
condenser on a main source pipe. He also believed that 
the steam and oil could be separated much better; then 
the oil could be got out of the mixture after condensation. 

Mr. R. C. QUIN, of Blackpool, said that at his town they 
used a number of oil-filters in series, being filled respec- 
tively with sand, coke, and sawdust, but even then it was 
not possible to filter out the oil that had been changed by 
a saponification process by filters. 

r. L. ANDREWS, of Hastings remarked that the high 
price of coal supplied to his station rendered condensing 
most necessary, and that comparatively recently they had 
tried evaporative condensers of a vertical type. The first 
trial with these was made some two years ago, and he quite 
supported the author's statement that that they gave more 
frequently an 18in. vacuum than a 22in. He had found 
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that there was great difficulty in breaking up the steam 
when passing through the pipes so as to prevent a core of 
uncondensed steam running down the centre. At Hastings 
they had obtained much better results by running the 
nests of tubes in series than in parallel. As they had the 
condenser on the roof they were able to drain it by gravity, 
but there was a 2in. drop in the vacuum between the con- 
denser and the engines. 

Mr. MoRLEY took up the question of lubrication, and 
said that a large number of marine engines were run 
without any oil at all, except when just going into port. 
Oil was used then to prevent the parts rusting when they 
were standing. The use of graphite was not to be recom- 
mended, as it caused greater wear in the engine. In the 
same way a mixture of oil and hite had no advantage. 

Mr. A. B. MOUNTAIN, of nddersfield, did not agree 
with the author’s condemnation of jet condensers. Every 
case should be examined on its own merits. He had tried 
running without oil as recommended for some two years, 
and then had to renew all the piston rings and the piston 
itself. But he quite agreed that graphite was not suitable. 

Mr. C. D. Tarts, of Southport, said that quite recently 
he had to design a large reservoir to hold some 1,000,000 
gallons of water to be used in connection with a 5,000-h.p. 
plant. The cost came out at about £3,000, and he was 
proposing to use jet condensers and to let the water flow 
back by gravity. 

Mr. T. H. MINSHALL, of Croydon, had recently had a 
talk with Mr. Thornycroft on the question of the use of 
oil with engines. It was made clear to him that oil was 
not used because the boilers could not stand it, and as the 
makers were paid for all repairs, they did not mind the 
renewing of parte. On trial trips, however, oil was always 
used in order to get record speeds. 

Mr. C. J. SUTHERLAND, of Worcester, said that when 
using economisers there was not so much need for the 
saving of heat by means of surface condensers. The ejector 
typa waa a vay simple one, which it was easy to maintain. 

. J. S. HIGHFIELD, of St. Helens, questioned if the 
cooling gear really prevented the rain trouble with very 
large plants. The large amount of vapour issuing from 
such towers was likely to give trouble by condensation. 

Mr. H. B. SPENCER said that he would like to sound a 
note of warning as regarded air and circulating pumps 
worked by the main engine. Some years ago, when fé was 
with an engine insurance company in Manchester, he had 
occasion to analyse the various breakdowns of engines that 
had occurred over a considerable period. He found that 
about 20 per cent. of these were due to failures of air 
pumps or condensers. He thought that electrical engineers 
were much more free from accidents with their separate 
condensing plants than if they had had pumps worked even 
by slow-speed main engines. The advantages of having 
the condensing plant independent of the main engine were 
now being recognised, and he might add that his father, 
Mr. John Fred Spencer, who had had a good deal to do 
with the introduction of the surface condenser, had designed 
some 30 years ago for Woolwich Arsenal some independent 
surface condensers, two of which were still working satis- 
factorily, and he had advocated the use of such arrange- 
ments for large engines. He questioned whether it was 
worth while endeavouring to work engines without oil. 
Although now possible with saturated steam, there could 
be no question that in a few years’ time most of the 
gentlemen present would be using superheated steam, and 
oil would then be a necessity. Some years ago he had had 
to do with an engine at Bristol which was finally worked 
without oil after several vain attempts had been made to 
remove this from the condensed steam by filters. The 
boiler was of the West India type, externally fired, and 
the entrance of oil into the boiler was immediately followed 
by softening of the plate over the furnace. Thus it was 
absolutely necessary to exclude it. To enable the engine 
to work without oil a saddle was fitted over the slide 
valve on Messrs. Thornycroft's system. This arrangement 
was succeseful, but involved a good deal of attention. He 
believed that the oil difficulty was best solved by the means 
Mr. Klein had referred to—namely, by a separator in the 
exhaust pipe—which had recently been found successful in 
several instances. 


Mr. J. F. C. SNELL, in reply, said. he was very glad to 
hear so much spoken of cooling towers, which the t 
would come into general use. He also believed in having 
all the machinery in view. There was no reason why the 
condensing plant, when slightly below the floor level, should 
be covered in. He thanked Mr. Barnard for his remarks, 
and for the experience he had given them in workin 
ejector condensers without a water seal He (Mr. Snell} 
did not, however, believe in working these condensers in 
parallel. He bad spoken of from 18in. to 22in. as the 
vacuum to be obtained with evaporative condensers, but a 
12in. vacuum with this apparatus was no uncommon figure. 
He had also tried working without oil for some 18 months, 
and had found it most destructive to the working plant. 


The Arrangement of Steam and Other Pipes, and 
their Fittings. 


BY J. E. EDGCOME, M. I. M. E., M. I. E. E., BOROUGH ELECTRICAL 
ENGINEER, KINGSTON-UPON-THAMES. 


MR. J. E EDGCOME. 


The subject of steam and other piping is one of 1 
importance to engineers of central stations, and, indeed, to all 
who have to deal with steam plant. It is a subject upon which 
volumes might be written and still leave much unsaid. The 
author does not pretend to advance any especially new or 
original information, but rather a series of notes based on some 
little experience, in the hope of eliciting what should prove to 
be a most interesting discussion, and a discussion from which 
every member may be able to carry away some useful sugges- 
tion, to be put into practice when laying down a new generating 
station, or when carrying out the inevitable extension of his 
present works. The arrangement of piping referred to in this 
aper is proposed for small or for moderate sized stations, which 
foem the majority, rather than for those very large stations to 
be found in a few of the big cities, and where, possibly, special 
arrangements are necessary. 
Steam-Pipes.— The author is of opinion that in the majority 
of cases, the best and most favourable arrangement of steam- 
iping is in the form of a steam-ring, running from the boiler- 
kouse through the engine-house and returning to the boiler- 
house, as shown in Fig. 1. It is advisable that the ring should 
be cross-connected at two or more places, as shown at A B and 
C D, so that in the event of repairs being necessary to any pipe, 
say at E, the closing of the valves, F G, does not necessitate, 
in case boiler H is under steam, that the steam should pans to 
the engines, say P or R, by the long route, K A L M, but by 
the shorter route, K A BM. This arrangement will also allow 
of considerable lengths of steam-pipe being cut out when the 
engines and boilers upon them are not in use, and will be found 
to give greater flexibility to the ring system. In most cases, 
particularly when the engine-house and boiler-house are approxi- 
mately on the same level, it is usually more convenient to carry 
the steam-piping overhead, and where a single line of boilers is 
installed backing towards the dividing wall, and similarly a 
single line of engines is laid down with the engines abutting 
towards the same wall, it is extremely simple to carry out a steam- 
ring system. Whereadouble row of engines is installed the system 
becomes a little more complicated, and it is usually advisable to 
form a second loop of steam-piping in parallel with the main 
ring within the engine-house, feeding the engines on either 
side, the engines in that case facing one another with the 
machines outward. Serviceable and reliable steam-pipes may be 
made up of lap-welded mild steel with heavy wrought-iron 
flanges, the flanges being screwed on hot and the ends brazed. 
The flanges must, of course, be faced up to enable good joints 
to be made. In larger sized steam-pipes it will be found that 
joints can be kept tighter by having the flanges made with a 
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slight boss, which is faced up for the joint, instead of the whole 
of the flange being faced up for that purpose, as shown at A in 
Fig. 2; from 1-16in. to jin. is sufficient for the thickness of the 
boss. Steam-pipes, where supported on brackets or columns, 
should be carried on rollers to allow of free contraction and 
expansion. 

Joinis.—With the higher steam pressures now in use care 
and discrimination are required in making and keeping good 
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however, with the water which will notwithstanding collect in 
the main steam-ring in the engine-house, it is advisable to 
connect the ring in several places to steam-traps, similar traps 
being connected to the separators of the engines. The author 
has found from experience that to permanently connect the 
engine separators to steam-traps deals more effectually with the 
water trouble than to constantly blow out the water from the 
separators as it collects there, especially in view of the difficulty 
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sound joints. There are innumerable makes of jointing material 
on the market. Rubber prepared with plumbago makes a good 
sound joint, which requires taking up when steam is admitted 
to the pipe, as the material softens with the heat, although 
it sets into a hard permanent joint when tightened up. An 
admirable and reliable joint is one made with corrugated brass 
rings, painted with thin red lead. 


Fic. 2. 


Drainage.—One of the most prolific causes of trouble with 
steam-piping is that from accumulation of water, and too 
much care cannot be taken in the thorough draining of the 

ipes. For this purpose a number of separators should be 
tted in the ring on the boiler side to collect the water 
from the steam where it leaves the boilers, and in the 
author's opinion it is certainly advisable that every engine 
should be fitted with ita own separator to deal with any water 
which may be carried over from the main steam-pipe. To deal, 


experienced in ascertaining the quantity of water in the sepa- 
rators, except by the use of gauge-glasses, which are a source of 
constant trouble owing to the difficulty of getting glasses to 
withstand the pressure when there is any variation of tempera: 
ture or when they are subjected to sudden cold draughts. The 
connecting pipes from the boilers to the main steam-pipe and 
from the main steam-pipe to the engines should be aida d 
of copper, with full swan neck bends to keep the water bac 
as much as possible and to allow of expansion. 

Steam-Traps.—These are most necessary adjuncts to the 
steam-pipes ; but although there are some very good steam- 
traps on the market, probably most engineers will agree that 
an ideal trap has yet to be discovered. All steam-traps 
require a certain amount of attention, and should be fitted 
with a reliable class of stop-valve to enable them to be shut 
off from the live steam main for inspection and for the 
renewal of the valves and seatings when necessary. Most of 
the modern traps will discharge at a considerable height, 
depending, of course, upon the steam pressure, and it will 
be found that a quantity of excellent feed water may be 
collected by this means. When discharging to a height each 
trap should be fitted with a non-return valve to prevent the 
column of condensed water in the pipe returning to the trap. 
It will be found convenient to group the discharge pipes from 
a number of steam-traps into a Smal tank, having an overflow 
pipe to the hot-well. This will enable the discharge of every 
trap to be inspected, which is a necessary precaution to ensure 
that each is in proper working order. 

Valves.— Valves are a very important part of a steam system, 
and care should be taken to select a class of valve suitable for 
the work which it has to perform. Full-way valves possess so 
many advantages over other types that in the most modern 
plants these are almost wholly used for high-pressure steam 
work, and can be obtained from the smallest to the largest 
size. The large valves on the main steam-ring should 
each be provided with a small by-pass valve to enable a 
length of cold steam-pipe to be warmed up and the prun 
balanced before the main valve is opened. This will 
prevent the straining of the joints caused by sudden expan- 
sion, and likewise accidents due to water hammer. hen 
erecting new steam-pipes attention should be given to the 
thorough cleaning of the pi as otherwise fine 5 
of grit, driven by the steam into the faces of the valves, cut 
into the seats, causing considerable trouble and expense. The 
author was informed by one large firm of valve makers that, 
owing to the trouble they had experienced from this cause, and 
the expense to which they had been put, due to the necessity 
of taking down and refacing valves fitted in this manner on 
new pipes, they intended jii futüre to include in their estimates 
a certain sum to cover such cost. Where, as is almost univer- 
sally the case, boilers are run in parallel, it is advisable to fit 
a self-acting valve between the steam-ring and the main stop 
valve on each boiler, the self-acting valve being placed imme- 
diately after the stop valve. here are various types of this 
valve, the usual form being a ball working on an inclined plane. 
The object in all cases is to provide a valve which shall close 
automatically when the pressure on the boiler it controls falls 
below that in the steam-ring, as this enables that particular 
boiler, when thus isolated, to recover itself and to get up a full 
head of steam, upon which the automatic valve reopens and 
again connects the boiler to the steam-main. 
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Blow-off Valves.—Where the boiler blow-off valves discharge 
into one common pipe, as is usually the case, it is very neces- 
sary that the blow-off valve should be of some type in which 
the handle shall be practically locked when open. This will 

revent the blow-off from a live boiler being forced into a 

iler which is standing off for the purpose of being cleaned. 
Want of attention to this precaution has been the cause of 
many accidents, frequently involving the death of the men 
working in the boilers. This locking arrangement is usually 
carried out by the use of some special form of key, in which 
the key is held locked in the valve as long as the valve 
18 open, and can only be withdrawn when the valve is 
shut; and as long as one key only is available, it is, of 
course, impossible for two valves to be open simultaneously. 
As, however, a key is supplied with every valve, the spare 
keys, which it is advisable to keep in case of breakage, 
should be locked up in charge of one of the engineers, and 
should not be available in the works. The author remembers 
seeing on a battery of boilers, which had been carefully fitted 
with this class of valve, two of the blow-off valves open at one 
time with, of course, a key to each valve, entirely doing away 
with the element of safety, and further causing this false feelin 
of security to become an added danger. Where the blow-o 
from the flooding valves of superheaters are led into the same 
blow-off pipe, and when, as is usual, a type of two-way valve is 
used which cannot be fitted with a locked key, possibilities of 
accident are averted pens. a stringent rule that the flood- 
ing valves must not opened unless the key of the boiler 
blow-off valves is hanging within sight. l 


Pipe Covering.—A few words must be said with reference to 
the various coverings in use for preventing radiation of heat 
from steam-pipes. Tt is most necessary that all pipes carrying 
steam should he enclosed in a covering of some non-conducting 
material. Endless varieties of pipe coverings exist, which may 
be divided into two classes—permanent coverings and removable 
coverings. The former, which are generally wrapped with some 
description of linen or canvas, have a good finished appearance 
when coloured and varnished, but sufter from the disadvantage 
that the covering is destroyea when it is necessary to remove 
it from the pipe at any point, and the appearance of the whole 
length of pipe is spoilt in consequence. Removable coverings 
are, on the other hand, as their name implies, specially made 
for the purpose of allowing free inspection of the pipe, but in 
appearance they are usually clumsy, and do not lend themselves 
to the neat finish of permanent coverings. It is also question- 
able whether, as a rule, they are such efficient non-conductors 
of heat as are permanent coverings. 

It would take up too much time to attempt to describe 
the many varieties of coverings on the market. They are 
all manufactured from some good non-conducting material, 
such as asbestos, magnesia, slag wool, or felt, and are 
put on either wet or dry. There are also numbers of 
coverings which depend principally for their non-conducting 
propere upon an air space being left around the pipe. 

bly every engineer has been induced at some time 
to try various coverings, and, like the author, has possibly 
found a few good, many indifferent, and some distinctly bad. 
There is no doubt that to obtain an efficient steam supply, with 


Fre. 3. 


Check Palves.—The check valves of boiler feed pipes are more 
convenient for the purpose of inspeotion when fitted with an 
arrangement which allows the valve and seating to be inspected 
while the boiler is under steam, and the author would also 
suggest the convenience of fitting every feed branch with a 
plug-cock, having a removable handle, to enable each check 
valve to be shut off for inspection both from its own boiler 
and from the feed main. A plug-cock with removable handle 
is recommended in place of an ordinary wheel valve, as the 
latter may be accidentally elosed, whereas the handle would be 
fitted to the former only for the specific purpose of examining 
the check valve or for completely cutting off the water supply 
from a boiler when standing off. The feed supply would. of 
course, in all cases be regulated by means of the check valves 
themselves. Perhaps "the author may be permitted to sa 
a few words on the subject of feed-water supply. 
convenient arrangement is to connect the pump suctions 
through suitable pipes and valves to the hot-well, the 
cold-well and also to a third supply in case of emer- 
gency, and to connect the discharge pipes from the pumps 
to a double line of piping supplying the feed water either 
through the filters and one or more economisers, or if required 
direst to the boilers. In the accompanying diagram, Fig. 3, 
A A A are the feed pumps, B the hot-well, C the cold. well, D 
the tank connected toa third supply, E is a cloth filter with 
by-pass, F; Ga sawdust filter fitted in series with E, with a 
by-pass sawdust filter, H, the by-passes being used when the 
main filters are being cleaned. is arrangement has given 
excellent results, leaving the boilers clear of all traces of oil, 
which formerly proved a source of considerable trouble and 
anxiety. The condition of the sawdust in G and H is a good 
indication of the condition of filter E, and proves whether or 
not it is doing ita work properly. K is the economiser with 
by-pass L, to enable it to be inspected and cleaned without 
passing the feed direct to the boilers vid Q, whieh would entail 
cutting the filters out of circuit. The arrangement of the 
branches from the hot and cold feed enables the boilers to be 
fed either with hot or cold water through the stopcocks and 
check valves, P N or RS, and by opening valve M cold water 
can be fed through the hot-feed check valves, or the reverse, 
should any of the branch pipes or check valves be out of order. 


& minimum of condensation, every portion of steam-carrying 
metal must be covered with & thoroughly good non-conductor, 
and where practicable all valves and flanges should be treated 
in the same manner. "This applies equally to the drain pipes, 
or, at any rate, to that portion connecting to the steam-traps. 
For the sake of keeping down the temperature in the engine- 
house, it is generally advisable also to cover the exhaust pipes 
with some non-conducting material. Much more might be said 
on the subject of pipe work, but the author trusts that what he 
has advanced will fulfil his expectations—namely, to produce a 
useful and exhaustive discussion on what he ventures to think 
is a most important portion of central-station equipment. 
Mr. S. Z. DR FERRANTI, in opening the discussion, 
thought steam-pipe work ought to be treated in the same 
way as switchboard work had been and simplified to its 
lowestlimit. He would reduce everything to à minimum. 
The steam-rings which existed in so many central stations 
cost a great deal to instal and they cost even more to 
maintain. The valves gave endless trouble, and were 
never tight. He personally would very much prefer 
running the plant in independent sections with one engine 
and the boilers necessary to drive it in each section. For 
emergency's sake there might be some small steam-pipes 
between the boiler sections. In this way the radiation 
losses were reduced to a minimum, and he thought the 
stand-by losses were also very considerably reduced. 

Mr. A. H. GIBBINdS, of Bradford, asked the author 
whether in the drawing of the steam-pipe he gave in his 
paper one flange was recessed. Personally, he had found 
that two rings with a complete ring of packing gave 
wg good results. 

r. J. J. STEINITZ, of West Ham, much preferred to 
have a large factor of safety in his steam-pipes, and to do 
without the steam-ring. He believed that a great amount 
of the trouble found with valves was due to their not being 
inspected and tried. He made it a point at his station to 
bave every valve opened aud closed at least twice.a week. 
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Mr. H. L. P. Boot, of Tunbridge Wells, found that the 
Willans steam-joint gave no trouble whatever. He had had 
considerable trouble in getting dry steam in his station, 
and had found it advisable to lag all the valves. For this 
purpose he would use a blue asbestos lagging. He had dis- 
connected the individual steam-traps, and had run all the 
drain pipes into one common inspection trap. 

Mr. W. A. CHAMEN, of Glasgow, believed the origin of 
the steam-ring now so generally found in central stations, 
was due to an accident which occurred in the old days in 
the Kensington Court electric lighting station. At that 
station, one night a joint in a temporary pipe blew out 
and caused the total extinction of the li his. He did 
not believe this could happen with the class of packing 
they used now. In those days lin. thickness of asbestos 
was very often employed with this. As soon as the joint 
started to blow, the packing was rapidly disintegrated and 
blown out. He agreed with Mr. Ferranti as to the simplifi- 
cation of steam-pipe arrangements, and at Glasgow he was 
dividing up the station into sections. To prevent sudden 
rushes of water under the engines, he had run a common 
15in. main rather high up in the boiler-room. From it the 
pipe to the engine had a gradual descent, as had also the 
pipe to the boiler. In this way there was no pocket for the 
water to collect in. A steam separator was absolutely no 
use against a rush of water. He was using no copper 
bends, but had had trouble with his steam-pipes in one 
case, due to the temporary manner in which it was sup- 
ported. He descri the explosion valve made by the 
firm of Schaffer and Budenburg, in which the valve acted 
in such a way as to cut off steam if either a steam-pipe 
burst or a boiler tube went. In fact, the valve prevented 
sudden rushes of steam through it in either direction. 

Mr. A. B. Mountain, of Huddersfield, said they must 
have duplicate steam-pipes in electric lighting stations. He 
was doing away with drain-pipes and steam-traps in his 
station, and was running the drains back into a common 
receiver, which could be inspected, and which returned the 
water automatically to the boilers. 

Mr. J. HOPKINSON said that a lot of the trouble which 
had been found with valves was due to the treatment they 
received in erection and working. Valves should be opened 
and closed at least two or three times per week to keep the 
surface in good order. The grit and dirt often allowed 
to remain in steam-pipes when first erected was the cause 
of an enormous number of faulty valves, and engineers 
should take great care that the pipes were clean before 
they were erected. - i 

Mr. E. T. RUTHVEN Murray, of Willesden, referred to 
the trouble in steam-rings from expansion. With a 
difference of temperature of 500deg., a 100ft. pipe altered 
in length by 3in. He believed that the proper solution of 
this ificulty was to provide elasticity in the pipes, and 
not to try expansion joints. Copper expansion bends were 
required when making connections to engines and boilers. 
He thought he had found instances in which copper pipes 
carrying superheated steam became defective owing to the 
copper ming granulated. He strongly advocated the 
use of back-preasure valves in the blow-off to prevent 
accidents when boilers were being cleaned. 

Mr. FLETCHER remarked that valve-makers were not 
given a free hand in their own work. Several engineers 
required stuffing boxes much too deep, so that they could 
not really be properly packed. This resulted in leaks. 
He thought attempts should be made to standardise such 
matters. As regards the trouble found in valves, when 
engineers allowed so much of their buildings to get inside 
the steam-pipe range before erection, it was not tobe wondered 
that such trouble ensued with the valves. The explosion 
valvedescribed by Mr. Chamen throttled the steam at all but 
full load. It was absurd to use foul port valves everywhere 
else, and then to allow one throttling valve such as he had 
described. The use of by-passes to relieve the pressure on 
the valves was very important in reducing the friction and 
wear on the valve surfaces. 

Mr. C. H. WorpDINGHAM, of Manchester, said that in the 
discussion some distinction should be made between large 
and small stations. It would not do in a small station to 
be dependent upon one joint for the steam supply. Where 
duplicate pipes were provided to connections with each 


boiler and engine, it was exceedingly difficult to localise the 
faulty valve. In large stations such he had been thinking 
of recently, there would be only 11 units in the engine- 
room as against 120 units in the boiler-room. In this case 
seven or eight boilers would go to the unit to be connected 
with one engine, and the inter-connecting pipes between 
the groups would be made rather small, as they would only 
be used in case of emergency. He agreed with Mr. Ferranti 
in that each boiler unit should carry its own reserve. He 
had found that expansion joints were not reliable, and had 
adopted a long vertical U-pipe to take this up. He thought 
that the high-steam low-water valves made by a certain 
firm were a great nuisance. At Manchester last winter 
they dared not feed the boilers at time of heavy load, and 
just when every ounce of steam was needed in the station, 
these valves started blowing off owing to the water being 
rather low in the boiler. en they paid firemen to watch 
the water-gauges, he thought the matter should be left in 
their hands. As regards lagging of.pipes, he thought it 
was also advisable to cover the cold-water pipes in the 
station to prevent them condensing on the surface the 
moist atmosphere in the station. : | 

Mr. J. F. C. SNELL, of Sunderland, complimented the 
author on his excellent paper. That there was need for 
such & paper was shown by the fact that recently an 
engineer had erected an electric lighting station and used 
cast-iron bends. He did not believe in having the valves 
ope down, owing to troubles with the glands. He knew 
of one case in which with a boiler pressure of 150lb. he 
could not get more than 120lb. at the engines until all the 
pipes and valves had been properly covered. Now the 
drop had come down to 3lb. He advocated the mountin 
of the feed choke valves on an expansion piece of steel, 
which should be bolted to the boiler, so that the corrosion 
due to the electrolytic action set up between the two dis- 
similar metals should take place on the expansion valve and 
not on the boiler itself. 

Mr. L. ANDREWS, of Hastings, said they had the ring 
system of steam-pipes at his station, and had no trouble, 
but when owing to expansions the ring was dismantled a 
fault had occurred which interrupted the lighting. It was 
very important that in such circumstances there should be 
a duplication of steam connections. 

Mr. J. H. RIDER, of Plymouth, did not believe in the 
ring system, but thought that the arrangement of pipes 
devised by Mr. Albert Gay, of Islington, was a very good 
one. The extraadvantage of the ring system was opposed 
by condensation in those not in actual use. He 
agreed in the need there was for doubling the flanges of 
the pipes. 

Mr. J. E. EpGCOME, in reply, said that after the discus- 
sion he felt he would have to go back to Kingston, throw 
out his ring main, and íntroduce in its stead the Gay-Rider 
system. Having illustrated how with a boss on either side 
it was very easy to break a joint, he concluded by thanking 
the members for the great interest they had taken in the 
points he had raised. em UN | 


LEEDS CITY TRAMWAYS. 


A return showing interesting details regarding the cost of 
electric traction has been issued by the Tramways Department of 
the Leeds Corporation. The return covers a period of one year 
ending March 25 last. "The electric tramway track is about seven 
miles. For the period mentioned the car receipts amounted to 
£48,032. 15e., the mileage to 934,368 miles, the receipte per mile 
12:33d., and the working expenses to 4:83d. This does not include 
interest on capital and sinking fund, or depreciation on electrical 
plant other than cars. The cost of generat 5 per Board 
of Trade unit was 60d. Of the total number of miles ran by 
electric and trailer cars, motors ran 816,749 and trailers 117,619. 
The consumption of current per motorcar mile was 960 units, and 
per trailer car mile 480 unite. The total units generated for the 
year was 809,101, lees supplied to arc lampe, 32, 660. 


Indian Telegraph Rates.—A dispatch on the subject of the 
telegraph rates between India and Europe is understood to have 
come home by the last mail, in which proposals for securing a 
reduction of not less than 50 per cent. in the present tariff, at 
as early a date as may be practicable, have been submitted for the 
consideration of the Secretary of State. financial Newa. 
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| to see the criticisms of future historians. 


CITY LIGHTING. 


History of a kind is made quickly in these days, 
but it may be it is very much of the character of 
the proverbial marriage made in haste to be 
repented of at leisure. Unfortunately, the makers 
of such history are unable from the nature of things 
Nor for 
the matter of that would they much care, for their 
epidermis is neither thin nor tender. There is an 
old tale that the remark was made to a scientific 
man that he could not blow both hot and cold. 
He at once proceeded to show that it depends, not 
upon how he blows, but what he blows upon. In 
one case it would be pronounced hot, and in the 
other case cold, though really temperature in both 
cases would be the same. It really seems, however, 
that in electrical matters men are capable at the 
same time of acting two diametrically opposite parts ; 
and, unless we are mistaken, this is exactly what 
the City Fathers are doing with regard to lighting 
matters. There seems to be some mistake even 
now as to our views in this matter. It is said, 
why support high prices and ineffective service ? 
We do not; and we contend the important point is 
not of price or of service, but of adhering to agree- 
ments honourably entered into by two parties. If 
the agreements press too heavily on one party, 
surely that is not a question of repudiation at all 
risks, but of further arrangements. The circular 
issued a few days ago from the manager's office of 
the City Lighting Company ought once and for all 
to clear the way and define the position. It. states 
the company's case clearly. and temperately. It 
shows that for years prior to 1890 the subject had 
been before the authorities, and they “ decided that 
the prospects of electric lighting in the City were 
not sufficiently demonstrated to justify their under- 


taking it at the risk of the ratepayers’ capital." 


That was the position in 1890 in a nutshell, and 
accordingly agreements were then made which the 
authorities thought fair, the company thought hard, 
but agreed to, and so the City got its lighting. But 
now let the circular speak for itself. It states: 
The conditions imposed by the contracts in- 
clude: (a) the lighting of the streets at a price which 
from the commencement has entailed a loss; (b) the 
setting aside of 7} per cent. on certain items of 
capital expenditure to form a depreciation fund; 
and (c) the creation of a reserve fund equal to 
9 per cent. of the net revenue in each year before 
the payment of any dividend. These provisions (for 
the year 1898) were equal to an addition of nearly 
13d. per unit sold to the cost of the private lighting. 
The contracts were not to become valid unless 
the contractors obtained provisional orders from 
the Board of Trade, and such orders were to 
embody as far as possible all the conditions of 
the contracts. These orders were obtained, and 
your directors would particularly call attention to 
the fact that the terms of the contracts, including 
the exclusive right for twenty-one years, were fully 
brought to the notice of the Board of Trade. A 
special clause was inserted in the provisional orders 
providing for the transfer of the orders to a company 
to be formed. The contracts and provisional orders 
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were transferred to this company with the consent 


of the Commissioners of Sewers and of the Board. 


of Trade. Your directors assert that the capital 
of the company, which amounts to £1,622,000, 
including premiums, has been subscribed on the 
faith of the contracts with the Commissioners 
and of the grant therein of the exclusive right for 
twenty-one years, and that the company has done 


nothing whatever to justify the contracts being set. 


aside either by the Corporation, as successors of the 
Commissioners of Sewers, or by the Board of Trade. 
The price of electricity was fixed by the Commis- 
sioners at 8d. per unit, subject to a provision for 
reduction after a cumulative dividend of 10 per 
cent. had been paid on all the capital employed 
in the business. Your directors, as you are 
aware, have from time to time voluntarily 


reduced the price, notwithstanding that the divi- 
dends paid on the ordinary shares have been as 
1894, 


folows: 1891, nil; 1899, nil; 1893, nil; 
23 per cent.; 1895, 5 per cent.; 1896, 7 per cent.; 
1897, 10 per cent.; 1898, 6 per cent.; showing an 
average of about 3:8 per cent. only. Your directors 


have offered to reduce the maximum price to 6d. per 
They could not possibly 
reduce the price to 5d. at present, without jeopardis- 


unit as from Jan. 1 next. 


ing the payment of a dividend. 
* Your directors maintain that the Corporation 


were in honour bound under their contract, not only 
to abstain from giving their consent to other com- 


panies, but also to actively oppose the grant of 
powers to any other company. The Corporation 


have obtained counsel's opinion that the contracts 
held by this company are null and void by virtue of 
a clause in the Sewers Act of 1848. Your directors 


having obtained from eminent counsel an opinion 
which does not accord with that given to the Cor- 
poration, have instituted legal proceedings with a 
view to having the validity of the contracts estab- 
lished. If the contention of the Corporation be 
correct, it would follow that almost every contract 
between the Corporation and any company would 
become null and void by a single member of the 
Corporation purchasing, on the Stock Exchange or 
otherwise, a single share in the contracting com- 
pany, a position which your directors cannot believe 
to be tenable.” | | 

The company thus states, in effect, the contracts 
are valid, and that the Corporation ought to have 
actively opposed competition. Once more we must 
emphatically assert that we are not touching upon 
the question of competition. It may be good, or it 
may be bad, but with it at present we are not con- 
cerned. We are concerned with the good faith of 
the first city in the world, and history will either 
record its justification in breaking its contracts, or 
that with its boasted honesty, knowledge, and high- 
mindedness at the close of the nineteenth century it 
is not justified morally in its action. The legal 
justification is to be fought out, and is of little 
concern except to the immediate parties. We do 
not hesitate to say that in our opinion the Corpora- 
tion is morally wrong in its action. 


Bradford Electric Tramways.—The total receipts from April 1 
to June 25 amount to £3,134. 19s. 3d., equal to 13°68d. per car mile. 


QUESTIONS AND ANSWERS. 


Under this heading we insert questions and answers 
of a practical character relating to central-station work, 
tramway work, or construction work; and for each suit- 
able question offer one shilling and for the best solu- 
tion of any question we offer ten shillings... We also 
give five shillings for every other answer we print. The 
answers to any question should be sent within. 10 days 
after the question has appeared. We would call the attention 
of those sending in answers to the fact that the neatness 
of any sketches sent in is considered when marking the 
relative values of these answers. All formule must be 
carefully written to prevent mistakes as to symbols, and 
all loose sketches should be signed by the author. Questions 
may be sent at any time. Answers must be written on 
one side of the paper only, and should be kept as concise 
as possible. 

(QUESTIONS. 

179. In an experimental laboratory they have 2,000-volt mains 
and 100-volt mains. What device could be used to protect 
the 100-volt mains if by accident the larger voltage was to 
be sent through them ?—4A. H. 

180. Under what circumstances may an electric lighting pro- 
visional order be dispensed with ? From the undertaker's 
point of view, what advantages and disadvantages are 
attached to it 1—J. A. S. 

ANSWERS. | 

Question No. 173.—Describe some practical method of measuring 
the efficiency of a transformer. Suppose that on connect- 
ing the terminals of the secondary to a wattmeter you 
obtain no reading, while at the same time an ampere-meter 
in circuit indicates a considerable value for the ourrent, 
to what would you attribute this, and how would you 
remedy it ? 

[The three answers to Question No. 173 have been 
bracketed equal.—Ep. E. E.] 


Answer to No. 175 (awarded 78. 6d. ). To thoroughly 
measure the efficiency of a transformer we only need to 
measure the core loss (hysteresis and eddies) which is 
practically constant at all loads, and the copper losses at 
full load. From these data we can rapidly write down the 
efficiency at all loads by the formula given below, which is 
due to Dr. Bedell.* To measure the core loss we read by 
means of a wattmeter the watts taken in the primary on 
open circuit, and subtract from this the resistance of the 
primary multiplied by the square of the magnetising 
current. The copper loss at full load is the primary 
resistance multiplied by the square of the primary current 
at full load, plus the secondary resistance multiplied by the 
square of the secondary current at full load. 

Let W = rated output in watts; 

H = watts core loss „ 
C = watts copper loss at full load ; 


h = core loss as a per cent. of rated output = 100 H 


W 5 
c copper loss at full load as a per cent. of rated 
C 
output = 100 W 
f be the fraction of full load at which we wish to 


measure the efficiency ; 
then the percentage copper loss at this load is fc, and the 


percentage core loss is —, the percentage core loss being 


greater the less the load. 
The total percentage loss at f load is therefore 


h 

fot 

J 

h 
Let t=fet 7 
Then the efficiency of the transformer 
100 
= 100 —_— 
100 +¢ 


{2 
2100 -ł+ — nearly 1 
100 'Y (1) 


as f is small This is Dr. Bedell’s formula. 


*S. E. Johannesen, Electrical World (New York), p. 588, 
May 14, 1898. 
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Suppose the transformer is on for z hours at full load 
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The non-inductive resistances should be of wire, with a 


every day and is idle for the rest of the time, then the | low temperature coefficient, or banks of incandescent lamps 


all-day efficiency 
100 
55 (2) 
100+c+-— h 
＋ 


The ease with which (1) can be applied to calculate the 
efficiency at all loads is shown by the following numerical 
calculations of the efficiency of a small 2-kw. transformer 
from the two experimental data. 


Copper loss at full load —48 watts. Core loss — 30 watts. 


Fraction of |Loss as per cent. of e Efficiency by 
load output (100 /). 100 formula (1). 

$ 42 0°18 95 98 

1 3:9 0:15 96 25 

E 38 0:14 96:34 

4 42 0:18 95°98 

4 6'6 0 44 93:84 

Ys 524 2:32 87:08 


ied Leg this transformer was on full load for five hours 
and 19 hours on no load, then its all-day efficiency by (2) 
comes out 91:24. 

In answer to the second part of the question, since there 
is no reading on the wattmeter, then either the volts on 
the volt-coil are zero or the currents in the volt and 
ampere-coil differ in phase by 90deg. If the secondary 
load is non-inductive, then the second alternative is impossible, 
and therefore the volts must be practically zero. This 
must be due to an enormous magnetic Mp i between the 
primary and secondary coils of the transformer, so that 
nearly all the secondary volts generated are required to 
neutralise the volts due to self-induction in the secondary 
windings. The remedy therefore is to rewind the secondary 
80 as to avoid magnetic leakage.—J. C. R. 


Answer to No. 175 (awarded 78. 6d.). — Transformer 
efficiencies are usually taken as the ratio 


Secondary output watts 


Ohmic loss Hysteresis 
„ n in both and eddy-current 
a primary and losses in the iron 
secondary core at no load. 


the ohmic C? R loss being obtained from the measured 
values of the resistances of the two windings and the 
known input and output currents, and the total iron loss 
being measured by means of a wattmeter with the trans- 
former on open secondary circuit and the normal voltage 
and periodicity applied to the primary. This method is 
perfectly satisfactory and accurate for ordinary modern 
closed-circuit transformers with the primary and secondary 
windings either superposed or well interleaved so as to 
reduce magnetic leakage to a minimum. 

In the case, however, of open-circuit transformers and 
transformers having considerable magnetic leakage, either 
through faulty design or intentionally, for the purpose of 
giving constant current or a drooping characteristic, the 
method may lead to considerable error. For in such 
transformers the iron loss measured at no load isno longer the 
sameas when loaded, due tothe leakage magnetism increasing 
more or less in proportion to, the load, and so increasing 
the eddy currents in the ipn wires and in the iron core 
plates, and in the walls of the metal containing case (if 


any). 

For such cases the primary input and secondary output 
watts should both be measured simultaneously by meaus of 
wattmeters; or at least a wattmeter should be used for the 
input measurement, whilst the output (taken upon a non- 
inductive 5 can be determined by multiplying the 
secondary voltage by the current, measured on volt and 
ammeters. If a wattmeter capable of measuring the full 
load of the transformer is not available, the three volt- 
meter" method of measuring the input watts can be 
used. The connections for this are shown in the figure. 
Practically simultaneous readings must be taken on all the 
instruments, from which the efficiency is calculated as: 


r CV -V V?) 
2 R y? ' 


can be used if ammeters are placed in the primary and 
secondary circuits and read at the same time as the volt- 
meters. This three-voltmeter method requires great care 
and many check readings if reliable results are to be 
obtained. For a full consideration of the sources of ertor 
in it reference mv bo made to Prof. Fleming’s paper bifore 
the Institute of Electrical Engineers in November, 1892. 


NonInductrue Res? 
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There is also a method of measuring transformer 
efficiencies, devised by Prof. Hopkinson, exactly equivalent 
to the Hopkinson method of obtaining dynamo and motor 
efficiencies. It is theoretically far superior to any of the 
above, as it measures the losses at any particular load 
directly, and not simply as the difference between the 
input and the output ; but in practice the test is difficult 
to carry out successfully, besides being only applicable in 
cases where a second transformer exactly similar to the 
one under test and also a small auxiliary transformer are 
available. A description of this test will be found in Prof. 
Fleming's book on “ Alternate-Current Transformers and 
also in Geipel and Kilgour's “ Electrical Pocket-Book."—Q. 


Answer to No. 175 (awarded 7s. 6d.).—There are five 
different methods of measuring the efficiency of transformers, 
and these may be altered in detail to suitspecial requirements. 
These are: calorimetric methods, dynamometric methods, 
voltmeter and electrometer methods, ammeter methods, and 
wattmeter methods. The need of special methods for 
measuring power in an inductive circuit arises from the 


fact that the product of the ~ mean? value of the current, 


and the / mean? of the differeuce of potential at the ends 
of the circuit, does not give us any measure of the true 
power being expended on that circuit. The wattmeter 
method is by far the best and simplest method, and 
is therefore most used now for testing the efficiency 
of transformers. The efficiency varies with the load, so 
that a number of tests should be made at various loads. 
The wattmeter should also be tested to see that the time 
constant is zero, and if not, this must be allowed for by 
firs& measuring the error. Fig. 1 shows the method 
when the current is supplied at the high pressure. The 


thick coil, F, in series with the mains carries the whole of 


the primary current, and forms the fixed coil of the 
wattmeter. The movable coil, M, of fine wire is sometimes 
joined direct across the mains, with a non-inductive resist- 
ance in series with it; but in this sketch it is not. The 
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With regard to the second part of the query, probably 
the wattmeter does not read low enough to measure the 
small power in the circuit on which it was used ; if this is 
not the case, there is either an open circuit in the fine-wire 
coils and its connections or a short-circuit in the thick-wire 
coils, which should be sought for and corrected.—J. GILHAM. 
Question No. 174.—What devices do you consider the best on 
traction switchboards in order to (1) protect the machines 
from short-circuit ; (2) to protect the board from lightning ? 
Best Answer to No. 174 (awarded 10s.).—In modern 
traction switchboards the one method of protecting the 


primary of a small transformer, TI, is attached to the mains, 
while the secondary is connected to the movable coil of 
wattmeter, so that the pressure is less; V, is an electro- 
static voltmeter to measure the pressure at the mains ; 
R is a non-inductive resistance, which may be incandescent 
lamps in series, and a known non-inductive resistance in 
series with these, to the ends of which a Cardew voltmeter 
is connected to measure the potential difference. Let this 
be v, when switch K, is closed and K, open. Then current 


in this circuit = P and pressure of mains = V,, so that the 


watts = V, f. aa ue Oust Bar — 
The reading of wattmeter is taken at the same time; 4 El bos Bass Dex | + 


let this be w, and we have “i? one division of wattmeter 


scale. This calibrates the wattmeter. K, is now opened 
and K, closed, so that the current passes through the 
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dynamos from short-circuit (or excessive overloading) is to 
use some form of an electromagnetic device to break the 
circuit when the current reaches a certain fixed limit. The 


70 LAMPS. 
Fic. 2. 


primary of transformer under test T,, and a load of incan- 
escent lamps put on the secondary. Let W = reading of 


wattmeter, when one division = nie then the power in 


the primary circuit = 1 00 A Cardew voltmeter, Va, 
w 

measures the pressure in the secondary circuit, and a 

Siemens electrodynamometer, A,, measures the current in | 

the secondary circuit. As the load is non-inductive, the 

product, V, A,, gives the power in secondary circuit. Both 


these instruments read mean? values. Then the efficiency | 
is given by 


PART SECTION 
STANDARD SWITCHBOARD 


If the power is supplied at low pressure where the test | 


is to be made, it is good practice to test two transformers nb 


at the same time if they are of similar size and make. CIRCUIT BREAKER 
Fig. 2 shows the connections for this, the current is trans- 3 — 
formed up in T, and down again in T, and a load of i 
incandescent lamps put on 72. The wattmeter, W, measures E jack esch of Switch Arm 
the power supplied, and the Cardew voltmeter, V, and B -Solenoidal Coil Ji- Striker Viate to throw switch out 
+ . € - Movable Plunger —Spring Pis 
Siemens electrodynamometer, A, the power received „ed Plug ^ Spring Tube, head removable 
s E — Striker Pin A’—Steet Striker Plate on Arm 
after the double transformation. Both transformers are #—Catch of Striker Plate L—Buffer Springs 
practically equally load, and the loss may be assumed d os Screw 


the same in each. The total loss will be W- V A =Q, say. 
Then the efficiency of one transformer will be 


VAS w-2 
Ww W- 


use of fusible cut-outs for this purpose has been entirely 
abandoned on account of their uneertain action. This 
circuit-breaker is usually placed in the negative lead (refer 


2 
- to Fig. 1, A,) of the dynamo near the 'bus bar for protec- 


42A 


tion of the dynamo, and in the main feeder (Fig. 1, A,) for 
protection of the cable. 

. The requirements of a good circuit-breaker are: (1) it 
must be of simple construction and not liable to get out of 
order.; (2) it must break circuit at once on a certain pre- 
determined’ current being reached; (3) the break shall be 
sufficient and quick, and take place without sparking at the 
main contact surfaces; (4) it must be of ample capacity to 
carry the full load continuously without heating. 


Fic. 3. 


The I.T.E. circuit-breaker (Figs. 2 and 3) meets all 
these requirements. Its action depends on the pull exerted 
by the solenoid, B, on the plunger, C. When the current 
reaches a certain fixed amount, the plunger, C, is sucked 
sharply into the solenoid, strikes the pin, E, which releases 
the catch, F G, the compressed spring, I, throwing out the 
switch. The final break takes place between carbon contacts 
(which are easily renewable), these taking all the spark 
which occurs at the break. 

The great advantages of this particular type of instru- 
ment are (1) its certainty of action; (2) the nearer the 
approach to short-circuit the quicker the switch is opened ; 
(3) the range of operation is adjustable between wide 
limits. 

Protection from Lighining.—The method used to protect 
the dynamos, etc., from lightning, is to put into the path 
of the lightning discharge a choking coil (Fig. 1, C.K.), 


MCB 


» 
£ So 2 oo 


thus from the oscillatory nature of the discharge pro- 
viding an opposing force, and then to provide an alterna- 
tive path through a ightning arrester to earth. This 
arrester must be capable of taking repeated discharges 
without requiring any attention, and of such a design that 
the arc formed when a discharge takes place shall not 
be maintained or continued by the working pressure 
(voltage). The '' Ajax ” arrester (shown in Figs. 4 and 5) 
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has found favour with many traction engineers on 
account of its certain action. It consists of a frame 
holding a number of fusible discharge paths, each of which 
consists of two fine brass wires insulated with a layer 
of very fine silk, laid side by side for about lin., and enclosed 
in a glass tube (Fig. 4). The ends of the wires are brought 
through the rubber plugs, RR: one to the brass strip, A 
(Fig. 4), the other projects into the tube, X, which is con- 
nected to the line and the 5 coils, as in Fig. 5. When 
a discharge takes place along the Iine it meets with the coil 
and passes into the arrester to the tube X (Fig. 4), then 
by the carbon ball, C B, to the discharge fuse and to earth, 
thus melting this wire. The circuit to earth is for the 


Fic. 5. 


extremely short period entirely broken, thus effectually 
preventing the working voltage from continuing the arc; 
the carbon ball now drops to No. 2 wire, and is ready to 
take the next discharge. The great advantage of this type 
of arrester is that each fuse is called upon to act but once, 
and, being in a sealed tube, is effectually prevented from 
any deterioration. The overlap of lin. in the brass wires 
form a very large discharge surface, which is always in good 
condition. The fuses are easily renewable at a very small 


cost. —R. GRIGG. 


Answer to No. 174 (awarded 55.).—The best device for 
reventing injury to machines by short-circuit is the British 
l'homson: ouston automatic circuit-breaker, and is uni- 
versally used in traction work. A sketch is given below of 
one ed these appliances with the electrical connections. 
When the circuit-breaker is closed, the current flows up 


Fic. 1. 


through the tripping coil, T, to the stud M, crossing over 
the yoke, Y, to the stud M!, and thence to the ground 
or return circuit. When the current has reached a pre- 
determined volume, which is limited by the tension 
spring, S (Fig. 1) the armature, A, is depressed. Lift 
ing the latch, L, yoke, Y, is drawn away from the studs, 
M and M, by a spring, and the whole of the current is 
thrown through the coils, B and B! (Fig. 2) and upper 
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contacts, C and C!. As the yoke, Y, is drawn down, the 

lug, P, which is attached to it follows, and is withdrawn 
A between the contacts, C and C!, when the whole current 
is broken between these contacts, which are directly under 
the irfluence of the magnetic field created by the coils, B 
and BI. From the foregoing it will be seen that in the 
design of this apparatus the important question of wear 
and tear bas been carefully studied, and ample protection 
has been provided against what at one time looked like 
an insurmountable diffieulty—viz, that of reducing the 


Brow ovè Contact i 
MAGNET Cod. 


fk —“ 
3 | g— 


BP 


H Contae v 


Haas coil 


ap Maaner Coil. 


Fie. 2. 


burning effect of the electric are necessarily prevalent in 
a short-circuit. 

In answer to the second part of this question, the next 
important piece of apparatus we might say is a lightning 
arrester. Fig. 3 shows the form of lightning arrester 


largely used on traction circuita for the protection of |. 


circuit and machines from discharges of atmospheric elec- 
tricity. The rule is to provide an arrester for each pole, and 
in long lines each pole should be connected to arresters at 
each end of the line. The screw shown on the right of sketch 
is adjustable, and is set so that a slight air-space separates it 
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from the plate—the latter is connected to earth. In the 
event of lightning striking the circuit, a discharge will take 
place to earth through this small air-space. Should the 
dynamo current be inclined to follow the arc of the dis- 
charge—as not infrequently occurs—the electromagnets 
become at once excited and lift the arm breaking the arc. 
The arrester sets itself again by gravity. The connection 
should be made with wire if not less than 16 S.W.G., and 
great care should be taken to ensure a good earth con- 
nection.— A. B. 


THE SUPPLY OF ELECTRICITY TO LONDON. 


A Select Committee of the House of Lorde sat on Monday to 
consider the scheme of the Central Electric Supply Company, 
Limited, for ponere to construct large works for the generation 
and supply of electrical energy in bulk. Lord Brougham presided, 
aud the other members of the committee were Lord Boston, the 
Earl of Dartmouth, Lord Windsor, and Lord Bolton. The counsel 
for the Bill were Mr. Pember, Q.C., Mr. Balfour Browne, Q.C., 
Mr. R. Wallace, Q.C., and Lord Robert Cecil, Q.C., for the pro- 
moters; Mr. Worsley-Taylor, Q.C., and Mr. Du Cane for the 
London County Council ; Mr. Fitzgerald, Q.C., and Mr. Moore for 
the Metropolitan Electric Supply Company ; and Mr. Freeman, 
Q.C., and Mr. Talbot for the St. Marylebone Vestry. 

Mr. Pember, Q.C., in opening the case for the promoters, said 
the main object of the measure was to effect the construction of a 
e station for the suppl of electricity in bulk in the 
parish of Marylebone, and the land it was pro to take for the 
purpose was on the Rezent’s Canal in the neighbourhood of Grove- 

; Lodge-place, Lodge-road, and North-bank. The subsidiar 
works proposed were a tunnel or waterway in connection with 


| London Count 


‘pany since the subject was 


the proposed station for the of getting water from the 
Regent's Canal for 90 8 ; P iooi or basin situated at the 
termination of the tunnel to get barges from the canal; a conduit 
or line of pipes from the north side of the Regent’s Canal; and a 
piece of railway connecting with the Great Central Railway Com- 
pany for the purpose of obtaining coal. The intention of the 
promoters was to supply electricity in bulk to persons who might 
require to obtain it and redistribute it to the public. The Bill 
was promoted in one sense by the St. James's and Pall Mall Com- 
pany and the Westminster Company, who had combined to form 
the Central Electric Supply Company, which, technically, was the 
promoter of the Bill. 

Mr. Eustace Balfour, chairman of the St. James’s and Pall 
Mali Company, architect to the Grosvenor Estate, and chairman 
of the new Central Electric Supply Company, gave evidence in 
support of the Bill. 

Mr, Boulnois, M. P., Prof. Kennedy, F.R.S., Mr. Dobson, 
chief eer to the St. James's Company, Sir Frederick Bram- 
well, Mr. Vigers, surveyor, also. gave evidence, and the case 


| of the promoters was closed. 


Mr. Wersiey-Tayler, d. d., addressed the committee for the 
Council, and contended that the two companies 
concerned ought to have come to Parliament in their own names, 
and not by means of a third company, for these powers. Thenew 
company would not be bound by any of the provisions which 
Parliament had required to -be inserted in the provisional orders 
of nae compen and revision of prices would be rendered 
im possible. 
he committee adjourned. —The Times. 


THE GOVERNMENT TELEPHONE BILL. 


The ad ed debate on the motion for the committal of the 
above Bill to tbe Grand Committee on Trade, reported in our last 
issue, was resumed in the House of Commons on Monday, 26th 
inst., when Mr. Hanbury said that perhape he might take that 
opportunity of stating to the House what were the arrangements 
which had been made with regard to the National Telephone Com- 
t before the Houee. There were 
three points which he had discussed with the company. The first 
was the difficulty which had arisen with regard to certain large 
boroughs where the National T Company had practically 
done away with the overhead system, aud had spent considerable 
sums of money in establishing an underground system. That was 
done before there was any probability of any Bill of this kind 
being introduced into the Honse, and that money was expended 
although the ratings granted were granted under leases 
founded on very short notice. There was a strong fear 
expressed on behalf of the National Telephone Company 
that the corporation of a borough which under the Bill had 
new powers given it to establish a telephone system of its 
own might see its way to establish a monopoly of the telephone 
within ite borough, give notice to the Telephone Company to 
terminate ite wayleaves in six months, thus DE a large. 
sum of money. That, of course, was an event not at all likely to 
happen, though, of course if such a corporation did take such a 
step it would be sheer confiscation, and therefore he agreed that ib 
should be a condition of any license to any corporation or company, 
where such money had been expended, that those wayleaves should 
be practically secured to them during the remainder of their license. 
Thau was only a fair step to take. In the first place, it was no 
great concession, for he believed no corporation would have behaved 
in the way the company thought possible; but as a condition of eo 
securing their wayleaves he required that the company should come 
under control. One of the great complaints made against the 
company was that it was unregulated, that there was no control 
over their rates, either maximum or minimum, and that they were 
not obliged to treat with the public at all on equal terms. In 
the future the company would be prohibited from granting any 
preferential terms whatever. i 

Sir James Fergusson: They never did. 

Mr. Hanbury: At any rate, that would be impossible in the 
future. The second point was that he realised that if they were 
going to induce either new companies or special corporations to 
embark on that work, a license extending sear to 1911 was hardly 
sufficient temptation to them. He thought they ought to give to 
those new companies and corporations a substantial term of either 
20 or 25 years; and if they were to do that it would be grossly 
unfair, he thought, not to extend the National Telephone Com- 
pany’s license also, subject, however, to the same restrictions and 
prohibition of preferential rates. Everywhere the ety would 
cease to be a monopoly. In those limited areas where the com- 

ny had already exchanges, competition would be encouraged 

y the Bill, and the company had undertaken to enter no new 
areas—that was to say, that, whereas under existing conditions 
they bad a perfect right to compete throughout the whole of 
the country, in future the license would be eo limited that they 
would not be able to set up exchanges in any area whatever. 
That, of course, would be a greater protection to the smaller 
municipalities, where. there was no exchange at preeent, and 
where the National Telephone Company would be prevented 
under the present Bill from setting up competition. He hoped 
the House would acknowledge that the company had treated. 
the Government most fairly, and he trusted that, now they had 
come to terms, the result would be a more efficient service 
throughout the length and breadth of the land. The House 
would he hoped, deal with perfect fairness by the company 
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now that terms had been arranged and allow the Bill to be sent 
to the Standing Committee. 

Mr. Cohen (Islington, E.) moved to omit the words Stand- 
ing Committee on Trade,” and to substitute Select Committee 
of this House.” He recommended that course because new 
coneiderations were now involved in the Bill 

Mr. Kimber (Wandsworth) supported the motion for a Select 
Committee, and was speaking at midnight when, by the rules of 
the House, the debate stood adjourned. 

The debate on the above amendment was resumed in the House 
on Wednesday, when the following views were exchanged : 

Mr. Labouchere thought it perfectly clear that either the 
Leader of the House or the Secretary to the Treasury had been in 
communication with directors of the National Telephone Company 
between the second reading and the decision of the Government 
to send the Bill to a Grand Committee. After these conversa- 
tions the House was told that certain concessions had been made. 
To whom? 

Mr. Hanbury : To the Government. 

Mr. Labouchere: The National Telephone directore think the 
concessions were to them. Everybody knew there had been a 
great deal of lobbying, and the banker of the company had sent 
out circulars in the hope of influencing members agaiust the 
measure. 

Sir J. Lubbook (intervening): What autbority has the hon. 
member had for making that statement? Let him read the circular. 

Mr. Labouchere: The right hon. baronet did not honour me 
with & circular, because he knew my public virtue could not be 
shaken. So strong was the feeling against this lobbying that it 
was desirable the whole matter should be threshed out on the floor 
of the House. Indeed, the honour of the House demanded that 
this should be done. 

Sir J. Joloey complained that the Government were rushing 
this question, for what reason he did not know. 

Sir J. Lubbeck desired to say a word about the canvassing of 
members which had been so much condemned. He denied that 
any circular he had issued deserved the fierce denunciations of 
Mr. Labouchere. The circular asked that those who were in favour 
of this Bill going to a Select Committee should support that view by 
their votes. There was nothing unusual in that; it wasdoneevery day. 
Referring the measure to a Select Committee would not be favonr- 
ing the Telephone Company in any way; in fact, he believed the 
members of the House who were directors of the company would 
be found voting against that proposal. It was becauee the London 
Chamber of Commerce complained of the extension of municipal 
trading that he thought this question should be further considered. 
If the Bill went to the Grand Committee on Trade, the London 
Chamber of Commerce and other interested bodies would be 
debarred from giving effect to their views. He admitted that if the 
measure went to a Select Committee ib would scarcely become law 
this session, but that was of less consequence than that a good and 
wise Bill should be passed. 

Mr. Balfour wished to assure the right hon. baronet that 
nobody on either side of the House seriously sup any stain 
attached to his character. If any man stood absolutely above 
such suspicion it was the right hon. baronet. He could not agree, 
however, with his views, as it was only by a reference to the Grand 
Committee that the measure could pass during the present session, 
and an end be put to what everybody regarded as a most unsatis- 
factory state of affairs. The company had given up their position 
as monopoliste, and made arrangements which would greatly 
facilitate that competition which was so desirable. Sir John 
Lubbock professed to represent the London Chamber of Commerce, 
but he could not see how the right hon. baronet could make 
himself the spokesman of a body from whom he differed funda- 
mentally. The London Chamber of Commerce wished the tele- 
pore to become a Government monopoly, while the right hon. 

ronet desired to hand them over to private companies. 

Mr. Hanbury asked to be allowed to explain what had been 
done. The National Telephone Company had agreed that they 
would not work outside the areas where they at present had 
exchanges. That was to say, their general license to run all over 
the country ceased and they were confined to their existing areas. 
But in all the other areas there was a perfect right reserved either 
to the loeal authority or to a new company. 

Mr. Lawrence insisted that a new issue had been put before the 
House by the concessions made to the National Telephone Com- 
pany, and that they should have further information on these 
points before they came to a decision. The Government had 
placed on the paper a proposal that the whole question of municipal 
trading should be enquired into by a joint committee, and yet they 
now asked the House to sanction this wide extension of the prin- 
ciple without any examination whatever into the subject. A 

ear's delay would make little or no difference either to the 
National Telephone Company or to the convenience of the public, 
and he should therefore support the reference of the Bill to a Select 
Committee. 

Mr. Lough (Islington, W.), thought they ought to have fuller 
details of the revolutionary change that bad taken place in the 
attitude of the Government before they came to a decision on the 
question before them. He asked the Secretary to the Treasury 
whether he would lay before the House a paper embodying fully 
and clearly the arrangemente that had been made within the last 
few days. 

Mr. Hanbury said that all the su tions of the Government 
would actually be embodied in the Bill which he would present to 
the Grand Committee. 

After further discussion the amendment was negatived without 
3 M and the B l was referred to the Grand Committee on 
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PHYSICAL SOCIETY. 


At the ordinary meeting of this society held June 23, 1899, 
with Mr. T. H. Blakesley, vice-president, in the chair, a paper 
“ On the Magnetic Hysteresis of Cobalt," by Prof. Fleming. Mr. 


A. W. Ashton, and Mr. H J. Tom)inson, was read by Mr. Ashten. 


A rectangular.sectioned circular ring of cobalt was insulated with 
silk tape and wound over with four secondary coils put on ab 
quadrantal positions. Over these secondary coils six primary coils 
were placed, and the ring was submitted to a complete set of 
magnetic tests with a ballistic galvancmeter. From these observa- 
tions various curves have been plotted, and the resulta bave been 
compared with a similar set of readings taken on a cast-iron ring. 
A chemical analysis of the cobalt showed that it contained about 
1 per cent. of iron and 1 per cent. of nickel. The authors con- 
clude that although in general form the magnetisation curve for 
cobalt resembles that of cast iron, its hysteresie exponent is similar 
to that of annealed soft iron. The absolute hysteresis values 


corresponding to various maximum flux densities are, however, 


not very different from those of & typical variety of cast iron. 
Prof. Everett referred to the fact that the sample of cobalt con- 
tained about 1 per cent. of iron, and said that it would be interest- 


ae a know how cobalt free from iron would behave. 


he Chairman said that the hysteresis curves obtained from the 


utep-by-step method could not be applied to dynamos, because the 


time taken to perform the cycle altered the shape of the curve. 


He would like to see the curves for cobalt determined in cases 
where the cycles were quickly executed. 


A discussion on “ Physical Tables” was commenced by Mr. J. 


Lupton, who briefly reviewed some of the difficulties met with in 
compiling physical tables and in keeping them up to date. He 
divided them into four classes according to their objects, and 
criticised several well-known books of constants. 
out the danger of leaving out apparently obvious figures, and 
referred to the necessity for accurate proof reading. 


He pointed 


Prof. Everett said that in his work he had aimed at giving 


an idea of the meanings of various numbers rather than stating 
them with great accuracy. He drew attention to the difficulty 
of condensing large series of numbers into a clear and concise 


table. 
Mr. Watson said that it was im 


rtant that the units in 
which numbers were expressed shoul 


be stated at the head of 


each table. 


The Chairman having pointed out one or two small points to 
be attended to in the compilation of tables, the society adjourned 


until next October. 


COMPANIES’ MEETINGS AND REPORTS. 


ELECTRIC AND GENERAL INVESTMENT COMPANY, 
LIMITED. 


On Tuesday the tenth ordinary general meeting of this Company 


was held at Winchester House, Mr. George Herring presiding. In 


moving the adoption of the report, the Chairman stated that a 
net profit of over £25,000 had been made during the past year 


on a called-up capital of £20 000. He particularly wished to draw 
attention to the fact that it was the smallness of the called - up 
capital which enabled the directors to pay what they were pro- 


posing to pay in dividends. With reference to the balance-sheet, 
the directors had acted quite correctly in adding this year £11,450 
to the provision for contingencies, raising this fund on May 31 
last to £13,724. The money was still in the business, and he 
expreesed a hope that it would cause a proportionate increase in 
the dividends to be paid in the future. The investments at cost, 
he assured them, were absolutely safe. In regard to the profit 
and loss account, the general charges amounted to £4,294. The 
interim dividend absorbed £2,000, and the gross profit for the year 
amounted to £31,744, while the balance of net profit was £25,450. 
They had sold enough of the securities for the founders to pay to 
the holdera of the founders’ shares £20 per share, and they had 
sold enough of the securities for the ordinary shareholders to pay 
equivalent to the eame amount. The motion having been unani- 
mouely carried, a dividend of 3s. a share was afterwards declared 
on the ordinary shares, making, with the interim dividend, 5s. a 
share for the year ended May 31 last, as well as a bonus of 4s. a 
share. On the founders’ shares a dividend was declared of £30 per 
share, with a bonus of £40 a share for the year ended on the date 
already mentioned. 


CALLENDER’S CABLE AND CONSTRUCTION COMPANY, 
LIMITED. 


The third annual general meeting of this Company was held 
yesterday (Thursday) ab 90, Cannon-street, Mr. H. Drake 
presiding. 

In moving tbe adoption of the report, the Chairman said that 
he felt that the results shown would be regarded by the share- 
holders as satisfactory. The business had largely increased during 
the past year, and continued to progress in the current year. The 
Chairman said that after paying the interest on debentures, 
dividend on preference shares, and the sum for depreciation 
machinery, plant, etc., they had a balance in hand of £36,212. 
With this id was to pay a dividend on the ordinary 
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shares at the rate of 10 per cent. per annum, being 10s. per share, 
of which be, was paid in November. This would amount to 
£10,000. Aleo by payment of a bonus of 58. per share, amounting 
to £5,000, by placing £15,000 to reserve, and by carrying forward 
£6 212, the total paymente to tbe holders of ordinary shares 
for dividend and bonus for the year 1898 would therefore be at 
the rate of 15 per cent. perannum The plant and premises had 
been maintained in a thorough state of efficiency, and the cost of 
renewals and repairs debited against the year's profite. 
A new additional factory had been erected on the land pur- 
chased in 1898, and a considerable sum expended on the plant 
and machinery therein. No advantage was, however, reaped in 
1898 from that expenditure, as the first section of the new 
factory was only occupied early this year, and the most 
important part was only available for work a few weeks ago. 
The business transacted in 1898 was much in excess of that in 
previous years, and continued to increase in a most satisfactory 
way. If full advantage was to be taken of their prosperity, the 
means of production at Erith would have still further to be 
enlarged, and it might be necessary to take up other branches 
and new applications of cable work. The contracts necessitated 
the use of considerable floating capital, and the directors were 
of opinion that the capital should be further increased. They 
recommended that power should be taken for the creation of 
20,000 new preference shares and 20 00C new ordinary shares, 
both of £5 each, to be issued from time to time as the directors 
might find necessary. It was also proposed to make certain 
alterations in the articles of aseociation with a view to the better 
keeping of the accounts of the Company. ; 

Lieut.-Colonel G. A. Elliot seconded the adoption of the report. 

Mr. T. O Callender remarked that the Company now had 
contracts in 102 different towns. 

The report was adopted. 

An extraordinary general meeting was held afterwards to con- 
aider the proposed increase of capital, etc. In the course of the 
discuesion, the Chairman said that more capital (about £100,000) 
was certainly needed. The existing shareholders would have the 
first offer of the new shares, but Fe could not say at what price 
the issue would be made, as the point had not yet been considered 
by the directors. The resolutions were agreed to. : 


THOS. PARKER, LIMITED. 


The directors’ report for the year ending April 30 states that 
after writing off various depreciations the balance standing to the 
credit of profit and loss account is £17,689. 6s. 6d. ; out of this 
the directors propose to pay a dividend at the rate of 10 per cent. 
per annum, lees income tax, amounting to £7,250, to place £8,000 
to the reserve fund, and to carry the balance forward to next year's 
account. Debentures to the amount of £20,500 have been issued 
to shareholders and their friende. The directors will be pleased 
to receive further applications, which would enable them to carry 
out extensions in the worka and business, and at the same time 
reduce the balance due to the bankers. The director who retires 
by rotation is Mr. R. Armistead, who is eligible for and offers 
himself for re-election. The auditors, Messra. Allen, Edwards, 
and Smith, also retire, but are eligible for and offer themselves 
for re-election. 


METROPOLITAN DISTRICT RAILWAY. 


On Monday an extraordinary general meeting of the Metro- 
politan District Railway Company was held at the Westminster 
Palace Hotel. Mr. J. S. Forbes presided. The object of the 
meeting was to consider and approve the following Bille before 
Parliament : the Brompton and Piccadilly-circus Railway and 
the Harrow and Uxbridge Railway. 

The Chairman said that the extension to Bow would be opened 
in two years, the extension from Ealing to Harrow in less than 
two years, and the extension to Uxbridge in two years. Those 
interested in the District Railway would meanwhile have to 
possess their hearts in patience, but the position of the Company 
nar nus be materially improved. He moved the approval of 
the Bill. 

The motion having been carried unanimously, the Chairman 
dealt with the Brompton and Piccadily-circus Railway, explaining 
that this was a Bill to enable the Brompton and Piccadilly circus 
Railway to extend their proposed line to Charing Croes, where an 
exchange station for the District would be constructed. A resolution 
conferring upon the directors power to come to an agreement was 
then carried. 


MEXICO ELECTRIC TRAMWAYS, LIMITED. 


The second ordinary general meeting of shareholders was held 
on Wednesday at Winchester House, Old Broad.street, E. C. 
Colonel Sir Charles Euan Smith, K.C.B., C.S.I., chairman of the 
Company, presided. 

The annual report was adopted, and the auditors, Messers. 
Deloitte, Dever, Griffiths, and Co., reappointed. A vote of thanks 
to the chairman terminated the pro ings. 

The report stated that after payment of interest a profit was 
earned of £14,146 in 1898. The directors in the Mexican Company 
have resolved to transfer 5 per cent. of this profit to reserve 
account, and to carry forward the balance to 1899. The tramway 
system as taken over by the Company comprised about 150 miles 
tramway track of single line, operated partly by steam and partly 
by animal traction, permeating the city of Mexico and the various 


suburbs, with an annual traffic of about 22,000,000 ngers. 
The construction of the electric lines is being proceeded with with 
the greatest energy, and already about 10 miles of track have been 
completed, and it ie anticipated that by the first of next year 
electric traction will be employed on the two main suburbs and 
through the principal section of the town to the length of about 
25 miles. Further extensions (about another 26 miles) have been 
autnorised. Later on, the conversion to electric traction will be 
proceeded with in fresh sections of the system. 


LEGAL INTELLIGENCE. 


EXTENSIVE ENGINEERING FRAUDS. 


The adjourned Quarter Sessions for Cheshire were opened at 
Knutaford Session House on Wednesday. Sir Horatio Lloyd pre- 
sided in the first court, and heard the case of Henry Cleaver, 
44, described as an electrical engineer, who pleaded not guilty to 
two charges of obtaining the sum of £1. Is. with intent to defraud 
Messrs. Stanley Davies and Pollard, at Hyde, on Feb. 9, and 
attempting to obtain the sum of £25 from the same firm, with 
intent to defraud. The preliminary proceedings in this case 
appeared on p. 608. We are indebted to the Manchester Guardian 
for the following report: 

Mr. Yates, who prosecuted, said the system adopted by the 
prisoner was an ingenioua one. He had inserted an advertisement 
in an electrical journal that an electric installation wae to be pub 
down at Reading, and that specifications would be sent on receipt 
of a guinea, to be returned in case of a bond fide tender. Messrs. 
Davies and Pollard forwarded a cheque for & guinea, and after- 
wards submitted a tender for the work amounting. to £4,880. 
The prisoner replied that he would place the order with them on 
receipt of £25, and a second £25 was to be paid afterwards. It 
was found that there was no installation to be put down at Reading. 

Several witne-ses were called in support of this statement. 

Cleaver, in his address to the jury. denied that there was any 
intent to defraud. The matter related to an electrical process on 
which he had epent hundreds of pounds and also money of people 
associated with him. He was about to take out a third patent, 
and he demanded the guinea with a view to eliciting bond fide 
tenders, and, seeing the figures varied from £7,500 to £3,000, it 
justified him in having £25 as a guarantee. 

Sir Horatio Lloyd, in summing up, said the jury could come to 
no other conclusion than that there had been fraud. Letters had 
been sent broadcast, and hundreds of guineas obtained. 

The prisoner was found guilty. 

The Chairman said that anyone who had heard the case must 
have been convinced. Manufacturers must be protected against 


such people. 
Sentence of 12 months’ hard labour was passed. 


CONTRACTS FOR ELECTRICAL SUPPLIES. 


CONTRACTS OPEN. 


Salford.—The Tramways Committee invite tenders for a sample 
tramcar by July 18. 

Hammersmith.—The Vestry invite tenders for the supply of 
transformers, etc., by July 5. . 

Glasgow.—The Corporation ate prepared to receive tenders for 
the supply of 80 electric tramcar bodies by July 22. 

Edinburgh.—The Corporation invite tenders for installing the 
electric light at the central fire station, Lauriston. Tenders by 
July 18. à 

G!asgow.—The Corporation are prepared to receive tenders for 
the supply and erection of boilers, steam-engines, three-phase 
generators, etc., by July 22. 

South Shields. —The Corporation invite tenders for a 1,000-i.h. p. 
vertical triple-expansion engine with condenser and 500-kw. alter- 
nator. "Tenders by July 10. 

Wallasey.— The Urban District Council are prepared to receive 
tenders for the supply and delivery of alternating-current trana- 
formers. Tenders by July 20. 

Wallasey.—The Urban District Council are prepared to receive 
tenders for the supply and erection of a 300-kw. alternator with 
engine combined. "Tenders by July 20. 

Rathmives and Rathgar.—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. "Tenders by July 14. 

Pembroke (oo. Dublin).—The Electric Lighting Committee 
invite tenders for the supply and erection of various plant for the 
municipal electricity works. Tenders by July 14. 

Cardiff —The Corporation invite tenders for the purchase of a 
40-kw. Paxman-Siemens steam alternator, 2,500 volts, 16 amperes, 
40 periods, at 200 revolutions, "Tenders by July $. 

Warrington.—The Corporation are pre to receive tenders 
for the supply, delivery, and erection of the varivus work in 
connection with the electric lighting of the borough by July 18. 

Wimbledon.—The Library Committee invite tenders for wiring 
the library for the electric light. Plan and specification may be 
ea T the Library, Hill-road, Wimbledon, Tenders by noon on 

a y e 


Meresembe. —Tbe Urban District Council invite tenders for the 
supply of an economiser. For specifications and drawings apply 
to Mr. C. F. Parkinson, M.LE.E., eugineer, Electricity Works, 
Wood Hill-lane; 

Grimsby.—'The Corporation invite tenders for the supply, 
delivery, and erection, and the carrying out of various work in 
connection with the electric lighting of the borough. Tenders by 
noon on July 10. : 

Whitehaven —The Town Council invite tenders for the supply 
of electric fittings and electric incandeecent lampe, as may from 
time to time bé ordered during the year ending July 31, 1900. 
Tenders by 10 a.m. on July 3. 

Lowestoft. —The oration invite tenders for erection of an 
electric light station. Specifications, etc., may be obtained from 
Mr. Albert E. Pridmore, 2, Broad-street-buildinge, London, E. C. 
Tenders by 12 noon on July 18. 

Southamptom —The Corporation invite tenders for the supply 
and erection ol (Section A) continuous-current motor-boosters ; 
(B) tramway switchbodrd; (C) battery of accumulators and 

accessories. Tenders by July 11. 

'  Nelson.— The Gas and Electricity Committee invite tenders for 
the supply of an engine and dynamo (output from 25 kw. to 50 kw.), 
either new or second-hand. . Furtber particulars can be obtained 
from Mr. W. Foster, gas manager, Nelson. "Tenders by July 5. 

Manchester. —The Electricity Committee invite tenders for the 
supply of the following stores during the 12 months ending 
June 30, 1900—viz.: carbons, incandescent lamps, and meters. 
Particulars, eto., may be obtained from Mr. F. E. Hughes, 
secretary, Electricity Department, Town Hall, Manchester. 
Tenders by July 10. 


RESULTS OF TENDERS. 


Belfast.—The tender of Mr. William H. Drennan has been 
accepted for the electric lighting of the Belfast Free Library and 
the Belfast Town Hall. | 
|.  Leioester. — The Sanitary Committee have accepted the tender 

of Messrs. Ashwell and Nesbitt, at the sum of £2,791. 43. Id., for 
the electric lighting of the isolation hospital. 

Ipswich.—The Guardians have accepted the tender of Messrs. 
Crompton and Co. for keeping the electric plant in good condition 
for a period of five years, at a coat of £7. 10e. per quarter. 

Hampstead.—Tho Vestry have accepted tenders for a feed. 
water heater, steam and exhaust pipes, and an economieer for the 
extension of the central electric lighting station, the total cost 
being £4,354. 

Grimsby.—The Pablic Lighting Committee have decided to 
recommend that the tender of Mesers. Hawins and Goodhand, of 
Grimsby. for the erection of buildings for the electric lighting 
station, for £11,525. 2s., be accepted. 

Buxton. —The Urban District Council have accepted the follow- 
ing tenders for works in connection with the electric light station 
in Buxton: Contract No. 7, are lampe—Crompton and Co., 
Mansion House-buildings, E. C.; Contract No. 8, arc lamp-poeta— 
McDowall, Steven, and Co., Milton Ironworks Glasgow. Con- 
tract No. 7 includes the supply, delivery, and erection of the 
lamps, with all fittings, ewitchee, etc. Contract No. 8 includes 
the supply and delivery of the lamp - posts at Buxton. 


tre——— — 


BUSINESS NOTES. 4 


— ERES 


Aluminium Company. Mr. Justice Cozens Hardy has sanc- 
tioned (on a petition by the Company) a recent reduction of 
capital. | | 
^ Bridgwater.—The notice to rescind the resolution referred 
to in our last issue was discussed before the Council last week 
and lost. 

Aldershot.—The proposed tramways scheme (Power and Trac. 
tion, Limited) is being discussed by the District Council in 
committee. 

Huddersfield.--The Local Government Board have sanctioned 
the borrowing by the Corporation of £50,000 for purposes of 
electric lighting. 

Newport (Fife).—Steps are being taken with the view of form- 
ing a company for the purpose of installing a syatem of electrical 
lighting in Newport. 

Liandudno aud Colwyn Bay Light Railway. —It is stated that 
the engineers and contractors for the construction of the above will 
commence work in October next. 

Loicester. —The Town Council are applying to the Local Govern. 
ment Board for sanction to the additional amount required for the 
electric lighting of the isolation hospital. 

Chitty Dynamo and Motor Company. —On Monday Mr. Justice 
Cozens-Hardy made a compulsory order for the winding-up by 
shareholders and creditors of the Company. 

Bangor.—Colonel Slack has held an enquiry into the Council's 
application to borrow £4,500 for the erection of a dust destructor 
in connection with the electric supply work. 

Paignton.—The District Council have agreed to appoint a 
Lighting Committee to deal with the gas lighting, and also to 
consider the introduction of the electric light. 

Portrash.—At a special meeting of the Urban Council it was 
resolved that a committee of the whole Council be called to discuss 
the question of the overhead system of electric traction, 
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Keynsham.—The Rural District Council, whose roads will be 
traversed by the scheme at Newton St. Lo, have reeolved to dissent 
from the proposed electric tramways for Bath and district. 

Liandilo.— At a public meeting held on Friday last at the 
request of the Urban District Council, it was ananimously resolved 
to have the town lit by electric light, the coat being estimated at 
£1 500. | 

Helies Electrical Construction Company, Limited.— This 
Company has been registered with a capital of £10,000 in £10 
shares, and the object is to carry on the business of electrical engi- 
neers, etc. : 

Newhaven. —The Urban District Council have decided to grant 
a syndicate permission to obtain a provisional order for the lighting 
of Newhaven by electricity provided the Council can purchase 
after 20 years. 

Sales of Plant.—In another column will be found particulars 
referring to sales of plant by Messrs. Binks, Ridedale, and Co., 
Limited (in liquidation), and by the committee of the Conservative 
Club, Glasgow. 

Western Telegraph Company, Limited.—This Company has 
been regietered with a capital of £1,000 in £1 shares, and the 
object is to acquire and construct telegraph and telephone wires 
and cables, etc. 

Greenook.— We learn that another offer for the tramways is to 
be made by Mr. W. M. Murphy, Dublin and London, which will 
include a new section running through Roxburgh street, in the 
higher portion of the town. 

Abram.—The District Council have appointed a committee to 
confer with the Wigan and District Tramways Company on the 
subject of extending the system to certain portions of the town- 
ships of Abram and Ashton. 

Whitby.—There is considerable opposition to the suggestion to 
locate the electric lighting station in close proximity to the town 
station. It is reported that probably a refuse destructor will be 
added to the proposed works. 

Totnes Electricity Supply Company, Limited. —This ages rtd 
bas been registered with a capital of £10,000 in £1 shares. the 
object is to carry on in Totnes and the surrounding districte the 
business of electricians, electrical engineers, etc. 

Tewkesbury.—The Council bave decided to take steps to 
ascertain the cost of obtaining a provisional order and the probable 
cost of establishing an electric light installation. A committee of 
the whole Council is to make the necessary enquiries. | 

Cape Electric Tramways, Limited. — The directors have 
declared an interim dividend of 34 per cent., free of income tax, 
payable on receipt of the transfer returns from South Africa. 
The transfer books will be closed from 6th to 11th prox. inclusive. 


Londonderry.—' The British Thomson-Houston Company have 
made an offer to the Town Council for the extension of electric 
light and power in the city. The price of current quoted varies 
from 231. to 4d. per unit for light, and from 1$4. to 22d. for 
power. 

Cheltenham.—The Light Railway Commissioners have held an 
enquiry into the application of Mr. Thomas Nevins to the Board 
of Trade for powers to construct à light railway from Lansdown 
railway station to Cleeve Hill. The Commissioners reserved their 
decision. ö 

&ne!grove Elootric Cash Register and Till Syndicate, Limited. 
This Company has been registered with a capital of £10,000 in £1 
shares, and the object is to acquire and deal with provisional specifi- 
cation No 23,842 of 1898, for electric cash register tills, granted to 
W. Snelgrove. 

Norwich Mutual Telephene Company. Limited.—This Com- 
pany has been registered with a capital of £20 000 in £1 shares, 
and the object is to establish and maintain a telephonic exchange, or 
exchanges, and to acquire and carry on the busineas of the Norwich 
Telephone Company. 

Cardiff —The Corporation Tramways Committee on the 25th 
inst. had before them several letters from the tramways company 
protesting against the withdrawal by the Council of the permission 
to double the lines in certain parts of the borough. It was decided 
not to reopen the matter. 

Ealing.—The Electric Lighting Committee’s report states that 
24,091 private lamps have now been applied for, and of this 
number 24,086 have been connected. The mains to Clovelly road 
will be extended on condition that one of the builders agrees to 
wire eight of the new houses 

Electrical Corporation, Limited —This Company has been 
regiatered with a capital of £30,000 in £1 shares, and the object is 
to adopt an agreement with J. E. Harding. and to carry on at 
Valparaiso or eleewhere the business of electricians, mechanical 
engineers, tramway proprietors, etc. 


Shildon.—The Lighting Committee have instructed the surveyor 
to give the particulars asked for by a number of firms willing to 
undertake the electric lighting of the district, and also to ask the 
Electric Construction Company at what terms they would comply 
with the requirements of the district. 


Accident.—A little girl was running acrose the tramway line 
at Dover on Wednesday when she was knocked down by a Corpo- 
ration electric tram and died soon afterwards. This is the first 
fatal accident which has happened since the installation of the 
electric trams on the overhead system in Dover. 


Edinburgh.—The Electric Lighting Committee on the 27th inst. 
recommended the acceptance of estimates for the extension of the 
boiler-house at Dewar-place station amounting to a little over 
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£2,000, and estimates for the formation of a siding at M'Donald- 
road station amounting to somewhat over £1,000. 

Pacific Cable.—The Chancellor of the Exchequer and the 
Secretary of State for the Colonies received a deputation from 
the Eastern and Eastern Extension Telegraph Companies ab the 
Treasury yesterday for the purpose of stating the companies’ views 
in regard to the all-British Pacific cable project. 

Dewsbury.—The Dewsbury el Hig se and the Heckmondwike 
and Cleckheaton District Coun having agreed to promote a 
scheme of their own, notice has been given to the Light Railway 
Commissioners by the local authorities of their intention to oppose 
the British Eleetric Traction Company's scheme. 

Heekmendwike.—The District Council on Monday resolved to 
apply to the Local 3 Board for sanction 2 Council’s 
proposed system supplying electrical energy, inatructed 
the electrical to i a detailed estimate to enable the 
Council to apply for the necessary borrowing powers. 

Twerten (Bath).—At a meeting of the Council last week a reso- 
lution was carried assenting to the proposed electric tramways 
provided that the company do not charge in excess of the present 
omnibus fares. It was also suggested that a loopline be constructed 
to take in the thickly-populated part of Oldtield Park. 


Plymouth.—Major Cardew, R.E., has held an unopposed 


enquiry into the Corporation’s application for a loan of FIRR 
e 


to that of the Prince Rock section. The 
cost is estimated at 5d. per car per mile, against 10d. for horse 


for applying electrical power to the Compton tram section. 


equipment will be simi 


power. 


City ef Carlisle Electric Tramways Company, Limited. —This 


Company has been registered with a capital of £60,000 in £1 


shares, and the object isto acquire the powers and rights con- 
ferred by the Carlisle Tramwaye Order, 1898, and to carry on 
the business of carriers of passengers and goods, electrical 


engineers, eto. 
India Office.—Messrs. Foote and Milne, successors to J. G. 
Stetter and Co., Limited, have been entrusted b 


over 3,000 8-c.p. lamps. 


Bournemouth.— The surveyor has been instructed to obtain 
information as to what is being done in generating electricity in 


connection with refuse destructors in other towns and report. 


The Town Council have consented to the construction of a 
tramway by the Winton Urban District Council from Winton to 


the top of Richmond Hill. 


British Electric Railway Company 
shareholders of the British Electric Railway Company Mr. R. M. 


Horne-Payne, the chairman, said that the installation of the plant 


for utilising the water power from the fal'a of the Gold Stream at 
Victoria (B.C.) had been completed, and the plant had been 
running eatiafactorily since April | 
Kingston.—An enquiry will be held to-day into the Town 
Council's application to the Local Government Board for sanction 
to borrow £15 000 for electric lighting purposes. A plan and par- 


ticulars of the proposed electric light railway scheme are to be 


submitted to the Light Railway Commiseioners, in accordance with 
a plan prepared by the borough surveyor. 

Sheffield. —The electric light was used for the first time at St. 
Marie's Church on Sunday last. The current is supplied from the 
Corporation mains, at a pressure of 200 volts, from a special trans- 
former in Norfolk-row. The eleotroliers were designed by Mr. C. 
Hadfield, in conjunction with Mr. J. G. Burchell, and the installa. 
tion was carried out by Messrs. Jobn Dewhurst and Son, Limited. 


Rawmarsh.—At the last meeting of the Urban District Council 
the General Purpoees Committee reported that they had considered 
the question of electric tramways, and a resolution was moved 
that the Rotherham Corporation be asked to receive a deputation 
from the Council on the subject of a joint scheme. 
agreed to ask the Gas Sub-Committee to take the matter into 
eonside- ation. 


Shipley.—At Tuesday's meeting of the District Council the 
Electricity Committee reported that the provieional order for 
electric lighting in the Shipley district had paseed through the 


House of Lords, and had reached the first stage in the House of 
Cothmons. It was resolved to again inform the Electrical Power 
Distribution Company, in answer to their communication, that the 
District Council would not transfer any of their powers. 

Drumoondra.— The Urban District Council, after having con- 
sidered the terms on which the Dublin District Electricity Cor- 
poration, Limited, are prepared to supply electric light—viz., 4d. 
per unit for public and 5d. per unit for private lighting—have 
resolved to ask the Local Government Board for powers to enter 
into such arrangemente asthey may deem most advantageous with 
the Dublin Electricity Corporation, Limited, or others, as they 
may be advised. 

St. Helens Cable Company, Limited.—This Company has been 
Po deeds with a capital of £50,000 in 4,200 £10 sharea and 4,000 

sharee, and the object is to adopt and carry into effect certain 

agreements expressed to be made by the Company with Messers. 
B. G. and W. J. Glover, G. E. Heyl-Dia and Hanchett and Co., 
Limited, W. Hanchett, and others, and generally to carry on in 
all or any of their respective branches the businesses of wire rope 
and cable manufacturers, etc. 

Rawdon.—At a recent meeting of the joint committee appointed 
by the District Councils of Horsforth, Rawdon, and Yeadon to 


the Secretary 
of Stete for India with the electric lighting of the whole of the 
India Office, which is probably the largest Government installation 
now being carried out, the number of lights [being equivalent to 


—At a recent meeting of 


It was 


consider the best method of bringing about a system of trams 
from the Leeds city boundary to Leadon or Guiseley, it was 
decided that, before discussing the offers made by various parties 
to construct and work the tramway, the respective Councils should 
separately decide whether or not they themselves would undertake 
to carry out the scheme or allow a private firm to do so. 

Acorington.—With regard to the meeting of the shareholders 
of the Accrington Corporation Steam ways Company, 
previouely referred to, we learn that an t for the sale 
of the company’s undertaking to the British Electric Traction 
Company for £55,000 was approved of subject to certain condi. 
tions. One condition of the purchase is the extension of the present 
lease of the lines, but representatives of the Corporations of 
Accrington, Haslingden, and Rawtenstall, the three boroughs 
concerned, are opposed to the renewal. . 

Hull. —An unofficial trial of the tramways took place on the 27th 
inst. on the Hessle-road section. At present there are 30 motor- 
cars on hand and 25 to 30 trailers. Next week there will be 
from four to five miles of line opened, extending two miles west- 
ward from the starting point. The fare for the whole distance has 
been fixed at ld. per passenger. Electricity is now being gene- 
rated by one engine of 260 h.p., and two more engines of the same 
power are being set up. The Hessle-road system will be opened 
on Wednesday next, and the Anlaby-road section about a week 
later. 

Hammersmith.—At the last meeting of the Vestry the Finance 
Committee reported that with reference to the Vestry's resolu- 
tion of Jan. 4 last directing an application to be made to the 
London County Council for a loan of £56,000 for further exten- 
sions of electric lighting station and plant, we now find that in 
consequence of the increase of the amount of the contracte over 
the estimates it is neceesary to increase the loan to £69,122; we 
have, therefore, directed a further application to be made for the 
latter amount, and we recommend that our action be approved." 
The report was adopted. i ' 

Dorking.— At last week’s meeting of the Urban District Council 
a letter was read from an electric power distribution company in 
reference to the lighting of the town by electricity. It was stated 
that the Electric Lighting Committee hoped in the course of the 
next four or five years, when the present agreement with the gas 
company expires, to be able to recommend the Council to instal 
the electric light at a rate which would enable it to pay its own 
way. Consequently the clerk was instructed to reply to the 
company that the Council could not enter into a contract with 
them at the present time. 

Smith, Simpson, and Co , Limited. —This firm is manufactcrin 
& pa'ent aluminium coating, which has been tested by Mr. R. C. 
Quin, Corporation electrical and tramway engineer, Blackpool, 
and as a reeult it will be applied to all the new combined trolley 
and arc lamp pillars now being erected on the 1 prome- 
nade. The use of the coating is not confined to trolley or lamp 
pillars ; it is equally applicable to any exterior ironwork, such as 
bridges, girders, etc., and is specially suitable for railway bridges, 
and it is claimed that if properly applied it gives absolute pro- 
tection from rust and corrosion, 

Islington. —At the last meeting of the Guardians a report was 
received from the Highgate-hill Infirmary Building Committee 
recommending the acceptance of the tender of Messrs, Frank Suter 
and Co., Limited, for electric lighting, at the sum of £7,794. In 
connection with this matter letters were read from Messrs, Kirk 
and Randall and Messrs. Foote and Mill, the latter firm complain. 
ing that their tender, which was lower than Messrs. Suter and 
Co.’s, had not been accepted. The report was agreed to. The 
Vesti y have taken stepe for preventing the Vestry of St. Pancras 
from interfering with the roads in the parish. 

Bath, —At the last meeting of the City Council it was resolved 
to oppose the application made by London financiers for an order 
to institute a system of electric tramway for the city and district. 
The Council resolved to apply for an order in November. It was 
explained that it did not necessarily follow they would lay down 
the tramways themselves. A resolution was passed sanctioning the 
application for another loan for electric lighting pur to the 
amount of £26,000. This sum is in addition to £55,275 already 
advanced, and covers mainly the cost of extending mains to 
different parts of the city at present unserved. 

Removals.—Mr. Carl Qaitmann is removing from 17, Jewin- 
crescent, E.C., where he has been carrying on the business of 
importer and agent for electrical, gas, and gripe goods for the 
last 22 years, to 3, Cloth-street (just behind Manchester Hotel), 
Aldersgate-street, E.C.—Messre. Sanders and Co., general agente 
for the Baldwin Locomotive Works, Philadelphia, U.S.A., have 
removed their London office from 36, Lime-street, E. C., to 110, 
Canpon-street, E.C.—Mesars. Gent and Co., of Faraday Works, 
Leicester, have removed their London warehouse and office to 
25, Laurence Pountney lane, Cannon.atreet, E. C. 

Spen Valley Tramway Scheme. —At a meeting of the Deweb 
Town Council last week, it was resolved to oppose the British 
Electric Traction Company, who are seeking power to construct a 
line to serve Dewsbury, Liversedge, Heckmondwike, and Cleck- 
heaton. The draft scheme of the three public authorities for pro- 
viding a line at their joint cost was approved. It is intended to 
include Ravensthorpe in the joint scheme. The agreement 
between the Cleckheston and Heckmondwike District Councils 
and the Dewsbury Town Council with reference to the proposed 
joint electric tramway has been ratifled by the Cleckheaton 
General Purposes Committee. 

Metropolitan Electric Supply Company, Limited. This Com- 
pany have given notice that on July 22 they intend to apply to 
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the London County Council for their approval to the Company’s 
standard pressure at which electrical energy is supplied being 
altered as follows: (1) where there is no transformation of 
energy on the consumer's premises the standard pressure to be 
altered from 100 volts to 200 volts ; (2) where there is a trane- 
formation of energy on the consumer's premises the standard 
preesure to be altered from 100 volte, with choice to the consumer 
of a pressure of 50 volts, to a pressure of 200 volta, with choice to 
the consumer ef a pressure of 100 volts. 


London County Council—At the usual weekly meeting of the 
Council held at the County Hall, Spring-gardens, on Tuesday, it 
was agreed to lend the Newington Vestry £10,000 for electric 
lighting purposes. A notice to lay mains, etc., from the County 
ob London and Brush Provincial Electric Lighting Company, under 
the Camberwell order, and one from the same company uuder the 
Wandsworth order, was approved of. The report of the Parlia- 
mentary Committee stated that clauses and an agreement had 
been settled with the promoters ot the Londen United Tramways 
Bill, and recommended that the seal of the Council be affixed to 
the agreement arrived at with the promoters. 

. Shoreditch —At the last meeting of the Vestry a report of the 
Lighting Committee was submitted, stating that they had been 
advised by the chief engineer of the necessity of erecting additional 

sub-stations, and they recommended that permission be granted 

them to build two new underground sub-etations, one at Batey’s- 
corner and one at the corner of Great Cambridge-street and 

Hackney-road and that the Works Department be instructed to 

prepare the necessary specifications and plans for the two buildings 

in question to the approval of the mging Committee. An 
amendment to refer the plans to the Vestry for their approval, 
and not the Lighting Committee, was lost and the report agreed to. 


Personal.—We are informed that Mr. C. H. Gadsby, Wh.Sc., 
M.I.E E., has resigned his post as contract engineer to the 
British Electric Traction Company for the purpose of devoting 
himself to private practice as a coneulting electrical engineer, and 
has open 
he will make electric traction work bis speciality. 'The British 
Electric Traction Company has retained M^. Gadsby as engineer 
for the Devonport tramways — Mr. R F. Ferguson, superintend- 
ing engineer to Meeers. Manlove, Alliott, and Co., has been 
appointed clerk of works and electrical engineer at the station 
now being built at Townmead road. Mr. Ferguson will take over 
his duties within a month. 


Norwich. The Town Council have passed a resolution to the 
effect that £15,000, being the second instalment payable to the 
Norwich Electric Tramways Company in respect of new streets 
and street widenings under Section 30 of the Norwich Electric 
Tramways Act, 1897, be paid to the company ; and that such sum 
be borrowed on the security of the borough fund and borough 
rate. A motion has been passed requesting the Norwich Tram ways 
Company to put on double shifts of men when the tramways are 
being constructed in the Market - place, Guildhall hill, Ss. 
Stephen’s-street, and St. Andrew-street. Wayleaves have been 
granted to the National Telephone Company for underground 
wires at an annual rental of £5. 5s. 


Blackpool.—The various departments of the Corporation have 
prepared their estimates for thia year, and the rate has been 
reduced by 6d. The reduction is partly due to an increased 
assessment, and partly to the fact that the gas, electricity, and 
tram profits are estimated at no less than £20,000, which is con- 
sidered as a very low estimate. The cost of replacing the electric 
light cables was £13 239, and towards this £2,300 was paid out of 
rates each year of 1898 and 1899, thus leaving a balance'of £8,639 
to be met out of rates or other revenue. As separate raong 
departments, the electric lighting department spent £8 107, an 
the tramway department spent £11,547. The Alhambra Company 
is to be supplied by the Corporation. 

Southend. —Sir Courtenay Boyle has held an enquiry into the 
objection of the Leigh Urban District Council to the confirmation 
of the order for the making of about six miles of light railway in 
Southend and the Leigh urban district. The Corporation of 
Southend are the promoters, and the Urban Dietrict Council 
desired the Board of Trade to insert a clause binding the promoters 
to widen a road to a minimum of 23fc., and to complete the whole 
of the light railway within three years. Sir C. Boyle said it was 
a strong thing to go into another local authority’s district without 
their consent, but the Corporation were justified in resisting the 
claim of the Urban Council to pay for the widening of the road. 
He adjourned the case for the parties to come to some agreement. 


Dudley.—A trip of two of the one-storeyed electric cars took 
place on the 22nd inet. Each car has a length of 27ft. 3in., 
capable of accommodating 28 passengers, and is fitted with 
cushioned seats, and with enclosed cabs at each end for smokers. 
Each car is fitted with two motors of 30 h.p., a powerful hand- 
brake, and an electrical emergency brake. The facilities afforded 
the driver of instantly stopping the tram were demonstrated. The 
cars were illuminated by five 16.c.p. lamps. The current was 
supplied from the Corporation’s generating station at Springsmire, 
the plant of which was put toa practical test for the firat time. 
The station contains two engines of the Westinghouse type of 
200 h. p. and 100 b. p. respectively. It is anticipated that the line 
will be opened for the public in about a forti. ight. 

Bankruptoy.—Yesterday afternoon the examination in bank. 
ruptcy of Thomas Stothert M'Laren, electrical engineer, carrying 
on business at 80, Haymarket-terrace, Edinburgh, took place in 
the Sheriff Court before Sheriff Substitute Maconnochie. Bank- 
rupb deponed he began business in 1897 as an electrician. He 
borrowed £200 from a relative and a friend, and likewise about £70 


offices at 20, Victoria-street, Westminster, S. W., where. 
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from his father. He only kept a ledger which also showed all Bis 
cash transactions. He had executed several small contracts for 
the Corporation, and had lost money on some of these owing to 
having charged too small prices for the class of work he put into 
the various jobs. He should have made about £250 on his con. 
tracte, but instead he had lost more than his profits should have 
been. The etate of affairs was: assets, £553 ; liabilities, £1,358, 
showing a deficiency of £805. The oath was administered. 
Glasyow Herald. 


St. George's (Hanover-square).—At last week's meeting of the 
Works Committee of the Vestry, Prof. Kennedy, engineer-in-chief 
to the Westminster Electric Supply Corporation, Limited, wrote, 
with regard to the steam from the corporation's works emanating 
from Vestry’s sewers, that he had given instructions to cease the 
use of condensation entirely at present; further, that the new 
pipee had been completely laid to the canal, but the contractors 

ad not yet delivered the pumps for use with them, so that they 
could not at present get any benefit from them. In another letter 
Prof. Kennedy stated, in regard to the complaint about emoke and 
grit proceeding from the company's premises, that it did not come 

rom their chimney. It was resolved to instruct the surveyor to 
employ someone to watch the company’s chimney. It was men- 
tioned that complaints from residents of Ebury-street aud Cheater- 
square were numerous. s 


Leeds Tramways.—Another trial run of an electric car was 
made on the Headingley route of the Leeds tramways on Friday 
last. Sir Francie Marinden, on behalf of the Board of Trade, 
was conveyed on an electric car over the route on tbe 27th 
inst.—Of the 60 applicants for the position of traffic manager, 
Mr. W. R Spaven, chief inspector Leeds Corporation tramwaye, 
has been appointed. The salary has been fixed at £300 a year. 
Mr. Spaven has been connected with the working of the tramways 
in Leeds for close upon 21 years, during 10 of which he ha- been 
chief inspector. His duties will coneist of the supervision of rhe 
trams on the lines, of drivers and conductors, and others engaged 
on the various routes. Mr. Wharam will have under his manage- 
ment the depóta, the offices, and all work arising out of these 
departments—the control of the system being thus divided bet ween 
the two managers under the committee. 


Cheimsford.— The Town Council have now adopted a report of 
the Electric Lighting Committee recommending that an offer be 
made to the Chelmsford Electric Lighting Company to purchase 
the undertaking upon the following terme: (1) the contract of 
September, 1898. between the lighting company of Messre. 
Crompton to be diatinctly set out, and completed to the satis- 
faction of the consulting engineer to the company before com- 
pletion of service: (2) the generating works to be increased so as 
to comply with Mr. Hammond’s suggestions to provide sufficient 
land to permit reasonable expansion of the works on the moat 
efficient lines ; (3) that the price be £24,000; (4) the company to 
provide for the legal transfer of the two provisional ordere for 
1894 and 1898 to the Town Council, so as to empower the Corpora- 
tion to carry on the undertaking as specified therein ; and (5) the 
offer to be eubject to the Local Government Board sanctioning the 
borrowing of the money required. 


Manchester.— The annual report of the Electricity Committee 
of the Manchester Corporation states that in the year ended 
March 31 last there has been an increaee of 44 per cent. in the 
output of electricity from the works, amounting to 1,722 255 unita. 
The consumers numbered 2,570, being an increase of 515 Sua 
the year. Mains laid measure 74 milea 217 yards, an increase 
28 miles in the year. The gross revenue amounted to £71,941, 
and the expenditure to £34 350, showing a groes profit of £37,590, 
out of which £20,402 went to meet interest on mortgage debt, and 
as contribu ion to sinking fund, leaving a surplus or net profit of 
£17,188. This has been appropriated by ; ayment to the city fund 
in aid of rates of £12,000, and to the reserve fund £3,188, carrying 
forward £2,000 to next year’s account, The total capital expendi- 
ture on the undertaking is £493 716, and application has been made 
to the Local Government Board for sanction to raise an additional 
sum of £500,000 for extensions. Lecds Mercury. 


Smoke Nuisance.—The representatives of the Charing Cross 
and S-rand Electricity Supply Corporation appeared last week 
before Sir James Vaughan to two adjourned summonses charging 
them with sending forth black smoke from their chimney in 
Maiden-lane, Strand, in euch quantity as to be a nuisance, con- 
trary to the provisions of the Public Health (London) Act, 1891. 
Sir James Vaughan said it was a case in which he was bound to 
convict. He had no doubt that if the defendants did their work 
in Maiden.lane, Strand, in the same way as they did at Lambeth, 
there would be no nuisance. The defendants must pay £5 and 
£5. 52. coste. He hoped they would take steps for reducing the 
nuisance as much as possible. If they did that, and did not 
succeed, it would be an extremely good answer to any sammons 
that might be applied for. Another case against the same defen- 
dants, which had been adjourned for the production of expert 
evidence, was withdrawn on the payment of £5. 5s. costs. 


South Staffordshire Tramways.— The position of affairs with 
regard to the tramways in South Staffordshire has (saya the 
Birmingham Gazette) undergone a great change during the last few 
days. The present position of the local authorities appears to be 
this: Walsall, Wednesbury, and Darlaston have agreed upon a 
united policy for purchasing and working the tramways in their 
respective districts jointly. West Bromwich will purchase the 
whole of the tramways running through the borough, about 
12 miles of single track, and is quite prepared to work them alone 
or jointly with other authorities. Handeworth appears notéo have 
decided to purchase or to have joined with any other authority, 
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and they with Tipton will be in the hands of the South Stafford- 
shire Tramways Company, which might lease to another company. 
Parliament would scarcely allow Handsworth, with only half a 
mile of tramways, to cause a break in 20 miles of tramways 
between towns in South Staffordshire and Birmingham. 

Lewisham,—At the last meeting of the District Board the Works 
and General Purposes Committee reported that they had con- 
sidered the notice by the Blackheath and Greenwich District 
Electric Light Company, Limited, of their intention to lay a main 
from the north corner of Grote’s-place, Blackheath, to its southern 
end, crossing the road at this point, thence along Grote's-buildings 
and Lloyd’s-place to the north corner of Lloyd's place in Tranquil- 
vale, and recommended that the Board approve the works as 
shown on the plans submitted, subject to the proposed maiu being 
laid in the carriageway just outeide the channelling and certain 
other amendments and conditions. The Blackheath and Green- 
wich District Electric Light Company gave notice of theie inten- 
tion to lay mains in Tranquil-vale and Royal-parade, Blackheath, 
and requested permission to lay cables under the footpaths in 
Montpelier-vale and Montpelier-row, Blackheath. The last matter 
was referred to the Local Committee. On the recommendation of 
the Blackheath and Lewisham Local Committee the tender of 
Meesrs. Mowlem, at £194, for widening the degna d in High- 
Street, Lewisham, from the London and Provincial Bank buildings 
to the Albion public-house, near Albion-road, was accepted. 

Parliament.—During the last week the following Bille were 
read a third time and passed: St. Jamea’a and Pall Mall Electric 
Light, Glasgow and South-Western Railway, Wolverhampton 
Tramways, North Staffordshire Railway, Great Eastern Railway 
(General Powers), Edinburgh Corporation, Kensington and Notting 
Hill Electric Lighting, South-Eastern Railway, and the Brynmawr 
and Western Valleys Railway. The following Bills were read a 
second time : Bradford Tramways and Improvement, Walker and 
Wallsend Union Gas (Electric Lighting), Brompton and Picca- 
dilly-circus Railway, City and Brixton Railway, and the Lincoln 
and East Coast Railway and Dock. The following Bills were read 
a third time: Derby Corporation Tramways, etc.. Bexhill and 
Rotherfield Railway, Bradford Tramways and Improvement, 
London, Walthametow, and Epping Forest Railway, Harrow 
and Uxbridge Railway, and London United Tramways. The 
Oystermouth Tramway Bill was read a second time. The 
Dundee Tramways and Improvement Bill was amended and 
ordered for third reading. The Ilkeston Corporation Tramways 
Bill passed Earl Spencer's Committee in the House of Lords, and 
was ordered to be reported for third reading. 

Appointments Vacant. The Electrical Committee of Bristol 
are prepared to receive applications for the vacanceis for two 
improvers; a resident engineer and electrician is required at the 
Middlesex Hospital Convalescent Home, Clacton-on-Sea. Par- 
ticulars of these and other vacancies appear eleewhere.—An 
assistant engineer is required in connection with the working of 
the electric lighting plant in Lagos. Salary £300 a year with 
free quarters. Terms, one year from arrival in the colony, subject 
to renewal for a further period of two years. Half salary during 
voyage out and home on expiration of engagement. Free 
passages out and home provided. Leave of absence. If the 
engagement is extended, and if the exigencies of the service 
permit, six months on full salary with free passage home and out 
again for every period of 12 monthe’ continuous residential 
service. The engineer will be required to leave for the colony 
before Aug. 15. Applicants must have had a thorough mechanical 
and electrical training and have had experience of locomotive 
boilers, engines, and alternating-current plant. Married men are 
ineligible. Applications will be received by the Crown Agents for 
the Colonies, Downing-street, Westminster, S. W., up to July 4. 

Swansea. The report of the Tramways and Electric Lighting 
Committee adopted at the last meeting of the Council mentions 
that the Local Government Board have sanctioned the loan of 
£52,046 for the purposes of electric lighting ; that the further 
amended plans for the generating station have been approved, and 
the engineers have been instructed to forthwith proceed with the 
preparation of the detail drawinga and specification of the works, 
and to engage a surveyor to take out the quantities of the pro- 
posed building ; that the Board of Trade have approved of the 
proposed system for the supply of electrical energy ; that the 
design of the combined lighting and traction poles and also 
the positione of the same have been approved. The difference 
in the cost of the combined poles is £8 each, which amount the 
Corporation have agreed to pay. Various alterations and addi- 
tions to tramways were recommended, With regard to a letter 
from the tramways company desiring to meet a committee of bhe 
Corporation with further reference to the light railways orders, it 
was stated that as the Town Council have already decided that they 
are oppoeed to the promotion of the order under the Light 
Railways Act, the committee thought that no advantage would 
accrue from such proposed meeting. 

Beokenham.—The Local Government Board have sanctioned the 
loan for the electric light with the exception of £800 asked for for a 
siding, with regard to which further particulars were asked for. 
The railway company had asked £600, with £140 as was understood 
for a signalman, and £300 as a guarantee. The Clerk said at last 
week’s meeting of the Urban District Council that three years 
ago they asked a lump sum of £600, and he was instructed to write 
and aek them to explain the difference. Probably the Council 
would find it not to their interest to go on with the siding at all. 
The scheme was for supplying electric light to the whole of 
Beckenham. The Counell had nob yet had the tenders in for 
putting up a chimney, and they could not put up one in less than 
six or eight months, so that ib would be impossible for them to 
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supply the district themselves by Jan. 1, 1900, as was contem- 
plated. In view of that fact they had asked the British Insulated 
Wire Company whether it would be possible to extend the supply 
from Bromley to Shortlands as far as Beckenham, and now 
Bromley had entered into a contract to give such a supply from 
Christmas until March 25, 1900, by which time the supply would 
be ready. As to free "icing the surveyor and himself were to 
bring up a full report. The land for the electric lighting works 
was taken on a lease for 999 years, and would come into the 
possession of the Council at once. The report was adopted. 


PROVISIONAL PATENTS, 1899. 


JUNE 19. 

12730. Improved galvanic cell. Peter Offenbroich and Heinr 
Rockel, 18, Southampton. buildings, Chancery - lane, 
London. 

12731. Improvements in electrical switches, particularly 
suitable for high voltage connections. George Whit- 
taker Holt and Arthur Atherley, 18, Southampton- 
buildings, Chancery-Jane, London. 

12732. Improvements in electrical switches. George Whittaker 
Holt and Arthur Atherley, 18, Southampton-buildings, 
Chancery-lane, London. 

12750. Improvements in or relating to electric traction 
systems. Emanuel Cervenka and Simon Mahler, 111, 
Hatton-garden, London. (Complete specification.) 

19757. An improved ocurrent-collecting brush for electro. 
motors, dynamo-electric machines, and the like. 
Isidor Landauer, 11, Southampton-buildings, Chancery- 
lane, London. 

12767. Improvements in and connected with ooin-freod olec- 
tricity meters. Frederick John Beaumont, 166, Fleet- 
street, London. 

12772. Improvements in electrical :esistance baths. William 
Cross Sellar, 53, Chancery-lane, London. 

19787. Improvemcnts in devices for breaking electric cirouits 
and protecting the same from excessive ourrents. 
William Phillips Thompeon, 322 High Holborn, London. 
(The Rolfe Electric Company, United States.) 

12788. Improvements in and relating to carbon conductors 
for electric cells and dynamos. Carl Wilhelm Hertel, 
322, High Holborn, London. 

19789. Improve ments in telephone systems. 
6, Lord-atreet, Liverpool. 

JUNE 20, 

19800. Improvements in or sppertaining to certain multiple 
safety fuse blocks for electric light wires and other 
similar electrico conductors. Matthew Henry Barber, 
2, Market-street, Bradford. 

12829. Improvements in obtaining metals from their fused 
ores, cxides, and saits by electrical action. José 
Baxeres de Alzugaray, 24, Suffolk House, Laurence 
Pountney-hill, London. 

12833. Improvements in fi'aments for eJectric glow lamps. 
Godirey Bamberg, 22, King William.street, Strand, 
London. 

12842. Improvements in electrostatic measuring instruments. 
The Biitish Thomeon Houston Company, Limited, 83, 
Cannon - street, London. (Elihu Thomson, United 
States.) (Complete specification. ) 

19809. Improvements in driving mechanism for dynamos. 
William Lord Blise, 6, Bream's-buildings, Chancery- une, 
London. (Complete specification.) 

19874. Improvements in glass globes, screens, covers, or the 
like for electrical incandescence and other lamps, 
and in means for manufacturing the same. Edward 
Applegarth, 115, Cannon-street, London. 

19883. A method ef repairing incandescence eleotiio lamps. 
Marcel Dumont, 45, Southampton-buildings, Chancery- 
lane, London. (Date applied for under Patents, etc., 
Act, 1883, Sec. 103, April 12, 1899, being date of appli- 
cation in France) 

JUNE 21. 

12904. Improvements in working changing oolours for adver- 
tising signs, electrical effects, and the like. George 
Frederick Kenyon and William Henry Blackhurst, 4, 
St. Ann's- square, Manchester. 

12949. Improvements in or relating to the connection of 
house service or branch conductors to electric 
mains. Leonard Andrews and John Glass, 46, Lincoln’s- 
inn-fields, London. 

12951. Improved cut-out apparatus for automatically disoon- 
necting incandescence lamps having filaments of 
secondary oonductivity. William Phillips Thompeon, 
322, High Holborn, London. (The Vereinigte Electri- 
citite Actien Gesellschaft, Austria-Hungary.) (Complete 
specification.) 

12956. Improvements in electric furnaces. La Compagnie 
Electro-Métallurgique des Procédés Gin et Leleux, 47, 
Lincoln’s-inn-fields, London. (Date applied for under 
Patente, etc., Act, 1883, Sec. 103, Jan. 27, 1899, being 
date of application in France.) 


Richard Wienmar, 


TA 
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12961. 


12962. 


13008. 


13018. 


13054. 
13062. 
13074. 
13076 


13088. 


13105. 


13111. 


13117. 


13118. 


13133. 


13136, 


13138. 


13167. 


13174. 


13304. 
13818. 


15208. 
15881. 


16460. 


20531. 


27074. 


4270. 


5932, 
7339. 


3037. 


Improvements in or relating to electric motors. 


Gustave Verberckmoés and Philippe Caire, 111, Hatton- | 


garden, London. 
JUNE 22, 


Improvements in and relating to methods of control- 
Mng electrically-propelled vehicles, Percy Wilbrsham 
Northey and the Electric Motive Power Company, 
Limited, 74, Caistor-road, Balham, London. 

Improvements in eleotrically-propelled vehicles. Percy 
Wilbraham Northey and the Electric Motive Power 
Company, Limited, 74, Caistor-road, Balham, London. 

Improved apparatus for converting alternating cur- 
rents into continuous current. Max Deri, Birkbeck 
Bank-chambera, Southampton-buildings, Chancery-lane, 
London. (Complete specitication. ) 

Improvements in electric arc lampe. John Brunswick 
Barton and John Marshall Gorham, 18, Southampton- 
buildings, Chancery-lane, London. 

JUNE 23. 

Improvements in holders for globes and shades of 
gas, electric, and other lamps. George Frederick 
Sanders, 36, Temple-street, Birmingham. 

Improvements in and relating to incandescent electric 
lamps. Henry Schuster Cowx, 566, Chester-road, Old 
Trafford, Manchester. 

Improvements in apparatus for electrolysis. 
Schoop, Birkbeck Bank - chambers, 
buildings, Chancery-lane, London. 

Improved troughing for electric cables. George 
Sutton, 53, Chancery-lane, London. 

Improvements in electric tramways 
Benjamin Joseph Barnard Mills, 23, Southampton- 
buildings, Chancery-lane, London. (Edouard Bonnet, 
Jules Paufique, and Georges Linière, France.) 

Improvemonts in electric arc lamps. The Jandus Arc 
Lamp and Electric Company, Limited, and Adrian 
Denman Jones, 12, Southampton- buildings, Chancery- 
lane, London. 


Paul 
Southampton - 


or railways. 


JUNE 24, 

Improvements in and connected with electrical 
switches. Edward John Wade and the Electric Motive 
Power Company, Limited, 74, Caistor-road, Balham, 
London. 

An improved magnetic motor. Benjamin Draper, 
William Bayliff, and Thomas Dutton Bayliff, 15, Water- 
street, Liverpool. 


Improvements in mechanism for electrically driving 
Roots and liko biowers. Arthur Devonshire Ellis and 
William Bateman Crichton, Sunbridge-chambers, Brad- 
ford. 


Improved means of cooling enclosed electric motors 
or dynamos, Wilson Hartnell, Volt Works, Kirkstall- 
road, Leeds. 

Appliance for telephone pay stations. John Edward 
Kingsbury, 24, Southampton-buildings, Chancery-lane, 

London: (The Western Electric Company, United 
Biden) 

Improvements in the construction of cores in elec. 
trical cables. Carl Christian Sonne and Kay Gulstad, 
322, High Holborn, London. 

An improved electric condenser and the applieation 
ef the same in combination with electrical devices 
or machines, Septimus Frizzoni, 45, Southampton- 
buildings, Chancery-lane, London. 

Improvements in electric signalling 
Benedict Herzog, 51, West 24 


apparatus. Felix 
244-street, New York, U.S.A. 


SPECIFICATIONS PUBLISHED. 
1898. 
Electric aro lamps. Arter. 


Coin-operated signal apparatus for pay-station tole- 
phone. Thompson. (Mason and Weimer.) 


Electrio heaters. Gold. 

Construction of dynamo-electric machines in combina- 
tion with fiywheels of motors. Levavasseur. 

Automatic safety device, specially applicable to three- 
wire or balanced systems of electrical distribution 
generally. Veritys, Limited, and Steele. 

Electromagnetic mechanism for actuating engine 
valves. McLaren and McLaren. (Nayler.) 

Incandescent aro electric lamps. Irish. 

1899. 

Automatic petential regulators for dynamos. Browne. 
(Tirrill Automatic Potential Regulator Company.) 

Method and apparatus for rapidly transmitting and 
recording telegrams. Pollak, Virag, Egger, aud 
Silberstein. 

Method of operating typewriting, composing, or 
zeae machines by means of electromagnetism. 

rowe. 


Thermo- electrie batteries or piles. Matthias, 


TRAFFIC RETURNS FROM ELECTRIC RAILWAYS 


AND TRAMWAYS. 


te 
Returns for E. Total e for 
Line wee 8 * . year. 
— — | decrease. 
Ending 1899. 1898. 1899. | 1898. 
prises pns Tram- £ £ £ £ £ 
Co June 24 4, 1804. 000 + 180 99, 392 91.182 
Black pool and Fleet 
wood Tramroad .. 24/ 611] — — 9.321 — 
Brad ford City Trame| Feb. 5 145 — — 6,7331 
Bristol Tramways 
and Carriage Co.. June24 3, 023 2, 828 + 195| — — 
City and South 
London Railway.. „„ 25 933| 986) — 53 |26 950 26.518 
Dover Tramways ...| ,, 24 202 170 + 32 4,021 | 3,156 
Dublin U. T., elec. cars „, 23]1,275|1,079|t-- 195 25,326 20, 312 
Dublin S.D. Electric 
Tram ways 23 {1,085} 761} + 323 19,095 12, 390 
Halifax Corporation 
Tramways ........ Mar.29 312 — — {10,712°| — 
Liverpool Overhead 
Railway ............ June25 |1,439]1,474| - 35 36,021 |36,977 
South Staffordshire 
_ Tramways — 7 23 656 620} + 36 | 15,826 |15,101 


* Since June 30, 1898, + Including horae cars. 1 Bince July, 1898. 


COMPANIES' STOCK AND SHARE LIST. 
Name. l Paid. | Wedneed 
Blackpool and Fleetwood Tramroad Shares 10 
Bournemouth and Poole Electric 8upply, Limited, Ord.. 10 1 

4j per cent. Cum. Pref. .... .. ............ 10 1 
British Electric Traction, Limited, Ordin „ Nos. 1-30, 000| 10 1 

6 per cent. Cm. Pt., 80,001-40,000 (all pa ta) UIS 10 14.1 

6 per cent. Cm. Pl., 40,001 60,000 . mere 10 1 

5 per cent. Perpetual Debenture Stock 100 1 
Brush Electrical Engineering, Limited, es xa] 3 13- 

Non. Cum., 6 per cent. Pref. ....... ——— 4. 3 da 

: per cent. Debenture Stock . e.s... occo. | 100 110-114 

r cent. 2nd Debenture Stock... 2 . c. | 100 103-106 
Callender ue Company, Debentures . —— 100 114-117 
Ord 3 „ „ 6% „„ „„ „% „„ „„ e „6 „6 6 „ 06 5 * 
Central London Railway, Ordinary ..... . ..............| 10 104-11 
— ED | 8 ·9 
Pref. Half-Shares.... n 3 3 
„ „„ „ „% „666 „%% „„ „ü 0208+ ©8 „ 0288868 „„ to 6 
Charing Cross and Strand .. ———  —— E ^" 104- 
ap ec conr Cum. Prei 5 E 
Chelsea Electricity Company ................ i224 6 : 

4j per cent. Debentures ..........—.... «e... 100 112-114 
Clty of London, Ordinary ...................... cerne 10 

5 Cumulative Pref. .... — 10 . 

5 per cent. Debenture Stock 100 125- 30 
Olty and and South London Raliway, Consolidated Ordinary .. 100 
———- Ordinary ]?xq“ ⁵ $ 43-63 
—— per cont, 501-60,000.... · U ꝛe ce ne cece 2 
—— per dent. Debenture Nr en e Qd vs 100 132-184 
b per cent. Pref. E ; eeseceecce| 10 144 
0 10 1 * 
County of London and Brash pees » Elec. Light: Co., Ord... 10 

6 per cent. Cum. Pref. istas av se ckst| RU 

4j per cent. Prov. Certs. . ————————— me 
Crompton and (ooo 8 3} 

——— b percent. Debentures... . — - 
Crystal Palace District, , Ordinary 5 pi [: per 'cent. Btock . 100 185 140 

Preferenoe 5 per cent. Stock ................«e* 100 140-145 
Edison and Swan United Ordinary. as A cece 3 

b per cent. Debentures . — se 5 

4 per cent. Deb. Stock, Red.. 100 
Eimundaons' Electricity Corp., Ltd., Ord. Shares, 1. 17.400 5 
Riectric Construction, Limited .... ................. «e 3 

7 per cent. Cumulative Pref. ... - 2 

——— 4 per cent. Perp. 1st Mort. Deb. " 100 108-1 
W. T. Howey's Telegraph Works, Uratnary . F 10 244-25) 
3 eference ..... "T BRL 
43 per cent. Debentures ................ —... .. ..] 100 113-116 
House-to- Quae Com V eee 5 7181 
7 per cent. erence. e 
Imperial Tramways, Limited .... ....| 6 - 
Inaia Rubber, Gutta Percha, and Telegraph . Works | —— . 4 10 . 

4 per cent. Debentures — . | 100 101-105 
Kensington and Knightabridge Ordinary. S 5 1 
London Electric Supply y, Ordinary.. i... esee reor eoe 8 

6 per cent E cde e c 6 

4 per cent. 1st Mortgage Debenture Stock, Red. | 100 104-106 
Metropo'itan Electric Supply, Limited, Ord., No. 1-63,500 . 10 163-17 

aint ti Debe No. 62,501-85, 000 D ae inis 
er cen ortgage uture Stock . UU 
vasco Rep Sone Wr, esi enne 3-53 
6 per cent. Cum. First Pref.. —ͤ—œcũ ũ—7tl4— 22 : 
Len cent. Cum. Second Pref.. Viso wise Wesel. 
6 per cent. Non. Cum. oan F 

34 per os cent. Deb. Stock „ 100-108 
Notting m Lighting ng Company, Limited 3 
Oriental; Ho: 1879 . 0 * on oo ms o cone ae 

£43 Sh ares, N ew 


Oriental Telephone and Electric Company. 

Oxford Electric, Lim., Ord., Nos. 1 to 96 aod 407 to 10,810 

Royal 5 Compan pany of Montreal. x 
per oent. first Shares Mortgage Den Pure" — 
South Lon oa Electric al, ly, ted, Odins — 
Bt. James's and Pall Mall "Pi ary 3 

7 per cent. Prein. € 
Telegraph Construction oper Maintenance 
Wild s bet ot t. Bond- oe oe — am om 
Westminster Electric Supply 


1 2272992902922. 


— 
n 


